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Example

1. If  is de�ned as ,

where  and I is identity matrix, then �nd the

functions f(x) and g(x).

Watch Video Solution

eA eA = I + A + + + ... = [
f(x) g(x)

g(x) f(x)
]

A2

2!

A3

3!

1

2

A = [
x x

x x
], 0 < x < 1

2. Prove that matrix  is orthogonal.
⎡
⎢
⎣

⎤
⎥
⎦

b2 −a2

a2 + b2

− 2ab

a2 + b2

− 2ab

a2 + b2

a2 − b2

a2 + b2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_bxVsTrUQBX1v
https://dl.doubtnut.com/l/_kLCkwAlSJmwp


Watch Video Solution

3. If , where a, b, c and d are real numbers, then prove that 

. Hence or therwise, prove that if 

 then 

Watch Video Solution

A = [
a b

c d
]

A2 − (a + d)A + (ad − bc)I = O

A3 = O A2 = O

4. If  is such that  and  then  

Statement 1: Matrix  null matrix. 

Statement 2: 

Watch Video Solution

A = ([aij])n×n
(a)ij = ¯̄¯̄aji, ∀i, j A2 = O,

A

|A| = 0.

5. Find the possible square roots of the two rowed unit matrix I.

Watch Video Solution

https://dl.doubtnut.com/l/_kLCkwAlSJmwp
https://dl.doubtnut.com/l/_00PQ4wiqHbfM
https://dl.doubtnut.com/l/_fiP935lmoYg3
https://dl.doubtnut.com/l/_xXXCb2KEVuOD
https://dl.doubtnut.com/l/_z6MFpNOQ5c4c


6. Prove the orthogonal matrices of order two are of the form

 or 

Watch Video Solution

[
cos θ −sin θ

sin θ cos θ
] [

cos θ sin θ

sin θ −cos θ
]

7. Let  and P be a  matrix such

that , where  is an identity matrix of order 2. If 

and , then �nd .

Watch Video Solution

A =
⎡
⎢
⎣

tan sec

cot(2013 ) cos(2012π)

⎤
⎥
⎦

π

3
2π
3

π

3

2 × 2

PP T = I I Q = PAP T

R = [rij]2 × 2
= P TQ8P r11

8. Consider, , where a, b and c are the roots of the

equation . If matric B is such that 

 and , then �nd the

value of det. (B)

Watch Video Solution

A =
⎡
⎢
⎣

a 2 1

0 b 0

0 −3 c

⎤
⎥
⎦

x3 − 3x2 + 2x − 1 = 0

AB = BA, A + B − 2I ≠ O A2 − B2 = 4I − 4B

https://dl.doubtnut.com/l/_z6MFpNOQ5c4c
https://dl.doubtnut.com/l/_rxrmHuS996UM
https://dl.doubtnut.com/l/_tZDfI7lvdn2f


ILLUSTRATION

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

, then �nd the value of 

Watch Video Solution

|A| = 3 and |B| = 2 ∣∣A
− 1adj(B− 1)adj(2A− 1)∣∣

1. If a matrix has 28 elements, what are the possible orders it can have ?

Watch Video Solution

2. Construct a  matrix, where  

(i)  (ii) 

Watch Video Solution

2 × 2

aij =
(i − 2j)

2

2
aij = | − 2i + 3j|

https://dl.doubtnut.com/l/_GI4DmqMoDMD0
https://dl.doubtnut.com/l/_2jFGYBq0d4wr
https://dl.doubtnut.com/l/_cJgIPL3A3kB4


3. What is the maximum number of di�erent elements required to form a

symmetric matrix of order 12 ?

Watch Video Solution

4. If a square matix a of order three is de�ned  where 

, then prove that A is skew-symmetric matrix.

Watch Video Solution

A = [aij]

aij = sgn(i − j)

5. For what values of x and y are the following matrices equal ? 

Watch Video Solution

A = [
2x + 1 3y

0 y2 − 5y
], B = [

x + 3 y2 + 2

0 −6
]

https://dl.doubtnut.com/l/_Iw6HwamLZprT
https://dl.doubtnut.com/l/_ZgTOUEzvOERb
https://dl.doubtnut.com/l/_CAvioZbKPzkK


6. For , let  

 and  If tr(A)=tr(B), then

�nd the value of 

Watch Video Solution

α, β, γ ∈ R

A =
⎡
⎢
⎣

α2 6 8

3 β2 9

4 5 γ2

⎤
⎥
⎦

B =
⎡
⎢
⎣

2α 3 5

2 2β 6

1 4 2γ − 3

⎤
⎥
⎦

( ) + ( ) + ( )
1

α

1

β

1

γ

7. Find the values of x for which matrix  is

singular.

Watch Video Solution

⎡
⎢
⎣

3 −1 + x 2

3 −1 x + 2

x + 3 −1 2

⎤
⎥
⎦

8. If  and , then �nd  such

that .

Watch Video Solution

A =
⎡
⎢
⎣

1 2

3 4

5 6

⎤
⎥
⎦

B =
⎡
⎢
⎣

−3 −2

1 −5

4 3

⎤
⎥
⎦

D =
⎡
⎢
⎣

p q

r s

t u

⎤
⎥
⎦

A + B − D = O

https://dl.doubtnut.com/l/_rz2Ew1gtk62R
https://dl.doubtnut.com/l/_CRGME4Ae61PX
https://dl.doubtnut.com/l/_qfdibYkAQPzm
https://dl.doubtnut.com/l/_3TuO3NqaN7Js


9.  and , �nd the value of .

Watch Video Solution

A = [
cosα −sinα

sinα cosα
] A + AT = I α

10. Let  be a square matrix. Then prove that  is a symmetric

matrix and,  is a skew-symmetric matrix

Watch Video Solution

A (i)A + AT

(ii)A − AT

11. If  and  , �nd .

Watch Video Solution

A = [
2 −1

3 1
] B = [

1 4

7 2
] 3A − 2B

12. Find non-zero values of  satisfying the matrix equation:

Watch Video Solution

x

x[
2x 2

3 x
] + 2[

8 5x

4 4x
] = 2[

x2 + 8 24

10 6x
]

https://dl.doubtnut.com/l/_3TuO3NqaN7Js
https://dl.doubtnut.com/l/_11rzqm0GWfaK
https://dl.doubtnut.com/l/_AXhsC4Me9qul
https://dl.doubtnut.com/l/_fulDjnmKWuLx
https://dl.doubtnut.com/l/_AR0wrVubav7j


13. Let  then

�nd 

Watch Video Solution

A + 2B =
⎡
⎢
⎣

1 2 0

6 −3 3

−5 3 1

⎤
⎥
⎦

and 2A − B =
⎡
⎢
⎣

2 −1 5

2 −1 6

0 1 2

⎤
⎥
⎦

,

tr(A) − tr(B).

14. If , where A, B and C are

matrices then �nd matrices B and C.

Watch Video Solution

[
λ2 − 2λ + 1 λ − 2

1 − λ2 + 3λ 1 − λ2
] = Aλ2 + Bλ + C

15. Prove that every square matrix can be uniquely expressed as the sum

of a symmetric matrix and a skew-symmetric matrix.

Watch Video Solution

16. Matrix A ha s m rows and n+ 5 columns; matrix B has m rows and

 columns. If both AB and BA exist, then (A) AB and BA are square11 − n

https://dl.doubtnut.com/l/_AR0wrVubav7j
https://dl.doubtnut.com/l/_9btsM4KwABI6
https://dl.doubtnut.com/l/_WyhLbm5Mqx8B
https://dl.doubtnut.com/l/_HpuJw4Nq22Da


matrix (B) AB and BA are of order  and , respectively (C) 

 (D) None of these

Watch Video Solution

8 × 8 3 × 13

AB = BA

17. If  and  then prove that AB and BA are

not equal.

Watch Video Solution

A = [
2 3 −1

1 4 2
] B =

⎡
⎢
⎣

2 3

4 5

2 1

⎤
⎥
⎦

18. Find the value of x and y that satisfy the equations

Watch Video Solution

⎡
⎢
⎣

3 −2

3 0

2 4

⎤
⎥
⎦
[
y y

x x
] =

⎡
⎢
⎣

3 3

3y 3y

10 10

⎤
⎥
⎦

https://dl.doubtnut.com/l/_HpuJw4Nq22Da
https://dl.doubtnut.com/l/_nW6FlnKlamtT
https://dl.doubtnut.com/l/_CrNSbLOQh1U3


19. Find the values of  if the matrix  

 satisfy the equation  .

Watch Video Solution

x,  y,  z

A =
⎡
⎢
⎣

0 2y z

x y −z

x −y z

⎤
⎥
⎦

AT  A = I3

20. If A =  then prove that 

.

Watch Video Solution

[
cos θ sin θ

−sin θ cos θ
]

An = [
cos nθ sinnθ

−sinnθ cos nθ
], n ∈ N

21. If , then show that 

Watch Video Solution

A = (
p q

0 1
) A8 = (

p8 q( )

0 1
)

p8 − 1

p− 1

22. Let  be a matrix. If  then prove that 

is divisible by 13.

A = [
2 1

0 3
] A10 = [

a b

c d
] a + d

https://dl.doubtnut.com/l/_BrGUbtsc4Vb7
https://dl.doubtnut.com/l/_rOAYrNfeQGxP
https://dl.doubtnut.com/l/_Q9ZEfzsRiuRR
https://dl.doubtnut.com/l/_nQvT6A0udjiy


Watch Video Solution

23. Show that the solutions of the equation

, where  are

arbitrary.

Watch Video Solution

[
x y

z t
]

2

= 0are[
x y

z t
] = [

±√αβ −β

α ±√αβ
] α, β

24. Let  be square matrix. Then prove that  and  are symmetric

matrices.

Watch Video Solution

A AAT ATA

25. If A, B are square materices of same order and B is a skewsymmetric

matrix, show that  is skew-symmetric.

Watch Video Solution

ATBA

https://dl.doubtnut.com/l/_nQvT6A0udjiy
https://dl.doubtnut.com/l/_tAybKFSR6qj3
https://dl.doubtnut.com/l/_6Ehk1JK7JMOv
https://dl.doubtnut.com/l/_EeQMrHqmMFIS
https://dl.doubtnut.com/l/_uNh9Gwps42OS


26. If A and B are square matrices of same order such that

, then prove that .

Watch Video Solution

AB + BA = O A3 − B3 = (A + B)(A2 − AB − B2)

27. Let  .If  then �nd the numerical

quantity of 

Watch Video Solution

A = [
1 2

−1 3
] A6 = kA − 205I

k − 40

28. Let A, B, C, D be (not necessarily square) real matrices such that

 and  For the

matrix , consider the two statements. I.  II. 

(A) II is true but not I (B) I is true but not II (C) both I and II are true (D)

both I and II are false

Watch Video Solution

AT = BCD :BT = CDA; CT = DAB DT = ABC.

S = ABCD S3 = S S2 = S4

https://dl.doubtnut.com/l/_uNh9Gwps42OS
https://dl.doubtnut.com/l/_7xpphCRa2T82
https://dl.doubtnut.com/l/_RD4SrQBghgwj
https://dl.doubtnut.com/l/_4MYEAu5RjkVs


29. If A and B are square matrices of the same order such that ,

then prove by induction that .

Watch Video Solution

AB = BA

ABn = BnA

30. If  , then prove that  Hence, �nd 

 matrices of order 2 with integer elements, if 

Watch Video Solution

A = [ − 110 − 2] A2 + 3A + 2I = O.

BandC A = B3 + C 3.

31. If  then �nd tr. .

Watch Video Solution

A = [
3 −4

1 −1
] (A2012)

32. If A is a nonsingular matrix satisfying , then prove that

det.  det, .

Watch Video Solution

AB − BA = A

(B + I) = (B − I)

https://dl.doubtnut.com/l/_4MYEAu5RjkVs
https://dl.doubtnut.com/l/_6JhIrucYGhfv
https://dl.doubtnut.com/l/_oueh0bNtbLEg
https://dl.doubtnut.com/l/_sf6hDU1hSF25


33. If det,  and , then

�nd the value of det. .

Watch Video Solution

(A − B) ≠ 0, A4 = B4, C 3A = C 3B B3A = A3B

(A3 + B3 + C 3)

34. Given a matrix  are real positive

numbers  then �nd the value of 

Watch Video Solution

A =
⎡
⎢
⎣

a b c

b c a

c a b

⎤
⎥
⎦

, wherea, b, c

abc = 1andATA = I, a3 + b3 + c3.

35. If  is a  matrix, where det  is an

identity matrix, prove theat det 

Watch Video Solution

M 3 × 3 M = 1andMM T = 1, whereI

(M − I) = 0.

36. Consider point P(x, y) in �rst quadrant. Its re�ection about x-axis is

. So,  and .  Q(x1, y1) x1 = x y1 = − y

https://dl.doubtnut.com/l/_4dMuxIAUtyZa
https://dl.doubtnut.com/l/_UFIxrh0ylEr2
https://dl.doubtnut.com/l/_MmVXuI7t1G0V
https://dl.doubtnut.com/l/_zepMqlk8XcnH


This may be written as :   

This system of equations can be put in the matrix as : 

  

Here, matrix  is the matrix of re�ection about x-axis. Then �nd

the matrix of re�ection about the line .  

Watch Video Solution

{
x1 = 1. x + 0. y

y1 = 0. x + ( − 1)y

[
x1

y1
] = [

1 0

0 −1
][

x

y
]

[
1 0

0 −1
]

y = x

37. If  then A is `1) an idempotent matrix 2)

nilpotent matrix 3) involutary 4) orthogonal matrix

Watch Video Solution

A =
⎡
⎢
⎣

2 −2 −4

−1 3 4

1 −2 −3

⎤
⎥
⎦

38. If  then �nd 

Watch Video Solution

A =
⎡
⎢
⎣

1 1 3

5 2 6

−2 −1 −3

⎤
⎥
⎦

A14 + 3A − 2I

https://dl.doubtnut.com/l/_zepMqlk8XcnH
https://dl.doubtnut.com/l/_lv9QnImHKe8R
https://dl.doubtnut.com/l/_W1uov3TcTwfR
https://dl.doubtnut.com/l/_koWYLZoTiYXh


39. The matrix  is a. idempotent matrix b.

involutory matrix c. nilpotent matrix d. none of these

A. idempotent matrix

B. involutory matrix

C. nilpotent matrix

D. none of these

Answer: involutory matrix

Watch Video Solution

A = [ − 5 − 8035012 − ]

40. If  and , prove that A is orthogonal if and

only if a, b, c are the roots of the equation .

Watch Video Solution

abc = p A =
⎡
⎢
⎣

a b c

c a b

b c a

⎤
⎥
⎦

x3 ± x2 − p = 0

https://dl.doubtnut.com/l/_koWYLZoTiYXh
https://dl.doubtnut.com/l/_rJTolZIUenuJ


41. Let A be an orthogonal matrix, and B is a matrix such that ,

then show that .

Watch Video Solution

AB = BA

ABT = BTA

42. Find the adjoint of the matrix .

Watch Video Solution

A =
⎡
⎢
⎣

1 1 1

2 1 −3

−1 2 3

⎤
⎥
⎦

43. If  and ,

then �nd matrix .

Watch Video Solution

S =
⎡
⎢ ⎢
⎣ −( )

⎤
⎥ ⎥
⎦

, A = [
1 0

−1 1
]

√3 − 1

2√2

√3 + 1

2√2

√3 + 1

2√2

√3 − 1

2√2

P = S(adj.A)ST

STP 10S

https://dl.doubtnut.com/l/_tAHrLjjNMkZz
https://dl.doubtnut.com/l/_nsbMAL7t8hQm
https://dl.doubtnut.com/l/_DokvdKB4kCRq


44. If  is a square matrix such that  then 

 is equal to

Watch Video Solution

A A(adjA) =
⎡
⎢
⎣

4 0 0

0 4 0

0 0 4

⎤
⎥
⎦

,

=
|adj(adjA)|

2|adjA|

45. Let  be a square matrix of order 3 such that 

adj. (adj. (adj. A)) . Then �nd the value of 

Watch Video Solution

A

=
⎡
⎢
⎣

16 0 −24

0 4 0

0 12 4

⎤
⎥
⎦

|A|

46. Let  and . If B is the

inverse of A, then �nd the value of 

Watch Video Solution

A =
⎡
⎢
⎣

1 −1 1

2 1 −3

1 1 1

⎤
⎥
⎦

10B =
⎡
⎢
⎣

4 2 2

−5 0 α

1 −2 3

⎤
⎥
⎦

α

https://dl.doubtnut.com/l/_Jy32dutbShpZ
https://dl.doubtnut.com/l/_nuiawjNJdEXV
https://dl.doubtnut.com/l/_wH6PJzDnDnBq


47. Matrices a and B satisfy , where . Find 

(i) without �nding , the value of K for which  

.  

(ii) without �nding , �nd the matrix X satifying .

Watch Video Solution

AB = B− 1 B = [
2 −1

2 0
]

B− 1

KA − 2B− 1 + I = O

A− 1 A− 1XA = B

48. Given the matrices A and B as  and .

The two matrices X and Y are such that  and , then �nd

the matrix 

Watch Video Solution

A = [
1 −1

4 −1
] B = [

1 −1

2 −2
]

XA = B AY = B

3(X + Y )

49. If M is the matrix  then �nd matrix 

Watch Video Solution

[
1 −3

−1 1
]

∞

∑
r= 0

( )
r

M r+ 1−1

3

https://dl.doubtnut.com/l/_F2JYoyENmwjo
https://dl.doubtnut.com/l/_TM9JVETs0JG5
https://dl.doubtnut.com/l/_dHJMKq6vulKZ


50. Let  be a non singular matrix, and  then

�nd .

Watch Video Solution

p I + P + p2 + ... + pn = 0,

p− 1

51. If A and B are square matrices of same order such that  and 

, then prove that .

Watch Video Solution

AB = O

B ≠ O |A| = 0

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

nonsingular and , then prove that  

(i)  (ii)   

(iii) 

Watch Video Solution

A + B

C = (A + B) − 1(A − B)

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

CTAC = A

https://dl.doubtnut.com/l/_zctVDDGz0OEn
https://dl.doubtnut.com/l/_RpZhtG4KPiRR
https://dl.doubtnut.com/l/_4ZJ2HrRS6i8Q


53. If the matrices,  are non-singular, then prove that 

.

Watch Video Solution

A, B, (A + B)

[A(A + B) − 1
B]

− 1
= B− 1 + A− 1

54. If matrix a satis�es the equation , then prove that 

.

Watch Video Solution

A2 = A− 1

A2n = A2 (n− 2 )
, n ∈ N

55. If A and B are non-singular symmetric matrices such that ,

then prove that  is symmetric matrix.

Watch Video Solution

AB = BA

A− 1B− 1

56. If A is a matrix of order n such that  and X is any matrix such

that , then show that X is skew symmetric

ATA = I

X = (A + I) − 1(A − I)

https://dl.doubtnut.com/l/_3zzXoMsIWGD4
https://dl.doubtnut.com/l/_lZaPZidZ445p
https://dl.doubtnut.com/l/_XFFZntOvYLPv
https://dl.doubtnut.com/l/_6xNzOINFFMCw


matrix.

Watch Video Solution

57. Show that two matrices 

 and  are row equivalent.

Watch Video Solution

A = [
1 −1 0

2 1 1
] B = [

3 0 1

0 3 1
]

58. Using elementary transformations, �nd the inverse of the matrix :

Watch Video Solution

⎡
⎢
⎣

2 0 −1

5 1 0

0 1 3

⎤
⎥
⎦

59. Let A be a  matric such that  

A . , then �nd .

W t h Vid S l ti

3 × 3

⎡
⎢
⎣

1 2 3

0 2 3

0 1 1

⎤
⎥
⎦

=
⎡
⎢
⎣

0 0 1

1 0 0

0 1 0

⎤
⎥
⎦

A− 1

https://dl.doubtnut.com/l/_6xNzOINFFMCw
https://dl.doubtnut.com/l/_xIGhuZNFG8EH
https://dl.doubtnut.com/l/_VSB2jKYH7jhY
https://dl.doubtnut.com/l/_R2WyPQ7CmqoG


Watch Video Solution

60. Solve the following system of equations, using matrix method.

Watch Video Solution

x + 2y + z = 7, x + 3z = 11, 2x − 3y = 1

61. Using matrix method, show that following system of equation is

inconsistent :  

Watch Video Solution

2x + 3y − z + 4 = 0 x − y + 2z − 7 = 0

x + 4y − 3z + 5 = 0

62. If f(x) and g(x) are two functions with g(x)=x−1/x and fog(x) =x^3−1/ x^1,

then f'(x) is equal to

Watch Video Solution

https://dl.doubtnut.com/l/_R2WyPQ7CmqoG
https://dl.doubtnut.com/l/_5N3Yk5gEy9yn
https://dl.doubtnut.com/l/_lUzhaK2f2T8d
https://dl.doubtnut.com/l/_24uQRcSkAhYc


63. Find the characteristic roots of the two-rowed orthogonal matrix

 and verify that they are of unit modulus.

Watch Video Solution

[
cos θ −sin θ

sin θ cos θ
]

64. Show that if  are  eigenvalues of a square matrix a of

order n, then the eigenvalues of the matric  are .

Watch Video Solution

λ1, λ2, .... , λn n

A2 λ2
1, λ2

2, ..., λ2
n

65. If A is nonsingular, prove that the eigenvalues of  are the

reciprocals of the eigenvalue of A.

Watch Video Solution

A− 1

66. If one of the eigenvalues of a square matrix a order  is zero, then

prove that det .

3 × 3

A = 0

https://dl.doubtnut.com/l/_rZrI8IslY4pp
https://dl.doubtnut.com/l/_moGA727eDEXG
https://dl.doubtnut.com/l/_v5Fd6go9pjW8
https://dl.doubtnut.com/l/_BqA4kj4m1XtM


CAE 13.1

Watch Video Solution

1. Construct a  matrix, whose elements are given by: 

Watch Video Solution

3 × 4

aij = | − 3i + j|
1

2

2. Find the value of  if 

Watch Video Solution

a [a − b2a + c2a − b3c + d] = [ − 15013]

3. Find the number of all possible matrices of order  with each entry

0 or 1. How many of these are symmetric ?

Watch Video Solution

3 × 3

https://dl.doubtnut.com/l/_BqA4kj4m1XtM
https://dl.doubtnut.com/l/_aXpBonPNkLTz
https://dl.doubtnut.com/l/_v1luNWlTvsZ7
https://dl.doubtnut.com/l/_n5LIll4lXQyt
https://dl.doubtnut.com/l/_UQUEaE2HHpai


CAE 13.2

4. Find the value of x for which the matrix  is

singular.

Watch Video Solution

A =
⎡
⎢
⎣

2/x −1 2

1 x 2x2

1 1/x 2

⎤
⎥
⎦

5. If matric A is skew-symmetric matric of odd order, then show that tr. A =

det. A.

Watch Video Solution

1. Solve for x and y , .

Watch Video Solution

x[
2

1
] + y[

3

5
] + [

−8

−11
] = 0

https://dl.doubtnut.com/l/_UQUEaE2HHpai
https://dl.doubtnut.com/l/_8jMFMejapWRj
https://dl.doubtnut.com/l/_XSTe9EQd13WI


2. If  and  then �nd a matrix C such that

 is a null matrix.

Watch Video Solution

A = [
1 5

7 12
] B = [

9 1

7 8
]

3A + 5B + 2C

3. 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
]

4. If  and 

 then �nd the value of tr. .

Watch Video Solution

A =
⎡
⎢
⎣

1 2 3

2 1 2

2 2 3

⎤
⎥
⎦
B =

⎡
⎢
⎣

1 2 2

−2 −1 −2

2 2 3

⎤
⎥
⎦

C =
⎡
⎢
⎣

−1 −2 −2

2 1 2

2 2 3

⎤
⎥
⎦

(A + BT + 3C)

https://dl.doubtnut.com/l/_iK4MbyFC9VMv
https://dl.doubtnut.com/l/_PmEVwimoWTni
https://dl.doubtnut.com/l/_6LSzSYtnOT9K


CAE 13.3

5. If , then �nd all the possible values of  such that the

matrix  is singular.

Watch Video Solution

A = [
3 −2

4 −1
] λ

(A − λI)

6. If matrix , where B is symmetric matrix

and C is skew-symmetric matrix, then �nd matrices B and C.

Watch Video Solution

A =
⎡
⎢
⎣

0 1 −1

4 −3 4

3 −3 4

⎤
⎥
⎦

= B + C

1. Consider the matrices 

  

Out of the given matrix products, which one is not de�ned ?

A =
⎡
⎢
⎣

4 6 −1

3 0 2

1 −2 5

⎤
⎥
⎦

, B =
⎡
⎢
⎣

2 4

0 1

−1 2

⎤
⎥
⎦

, C =
⎡
⎢
⎣

3

1

2

⎤
⎥
⎦

https://dl.doubtnut.com/l/_fFNVjdrQ0705
https://dl.doubtnut.com/l/_lgopmCWV8vAe
https://dl.doubtnut.com/l/_Y2v3I1G77kSa


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(AB)TC

CTC(AB)T

CTAB

ATABBTC

2. Let , where .

Then prove that  is unit matrix.

Watch Video Solution

A = BBT + CCT B = [
cos θ

sin θ
], C = [

sin θ

−cos θ
], θ ∈ R

A

3. The matrix R(t) is de�ned by . Show that 

.

View Text Solution

R(t) = [
cos t sin t

−sin t cos t
]

R(s)R(t) = R(s + t)

https://dl.doubtnut.com/l/_Y2v3I1G77kSa
https://dl.doubtnut.com/l/_WneHAnchEkFk
https://dl.doubtnut.com/l/_ions4Ba6k6LI


4. if  where  and  then  equals to:

Watch Video Solution

A = [
i 0

0 i
] i = √−1 x ∈ N A4x

5. If  prove that  where  is any

positive integer.

View Text Solution

A = [
3 −4

1 −1
] Ak = [

1 + 2k −4k

k 1 − 2k
] k

6. If  and  and X is a matrix such that 

, then X=

Watch Video Solution

A = [
1 2

3 −5
] B = [

1 0

0 2
]

A = BX

7. for what values of x: 

[1  2  1]
⎡
⎢
⎣

1 2 0

2 0 1

1 0 2

⎤
⎥
⎦

⎡
⎢
⎣

0

2

x

⎤
⎥
⎦

= 0?

https://dl.doubtnut.com/l/_ions4Ba6k6LI
https://dl.doubtnut.com/l/_ZxOcaZFtQsJF
https://dl.doubtnut.com/l/_tuntv0yZOr8S
https://dl.doubtnut.com/l/_Jl0ecjcAoJ3N
https://dl.doubtnut.com/l/_BTDi0xV8K3rx


View Text Solution

8. Find the matrix X so that 

Watch Video Solution

X[123456] = [ − 7 − 8 − 9246]

9.  is

A. (A) an identity matrix

B. (B) [0 10 -1 0 ]

C. (C) a null matrix

D. (D) none of these

Answer: Zero Matrix

Watch Video Solution

IfA = [
cos θ sin θ

−sin θ cos θ
], then Lim

n→ ∞
An1

n

https://dl.doubtnut.com/l/_BTDi0xV8K3rx
https://dl.doubtnut.com/l/_u1trQbfRx0S8
https://dl.doubtnut.com/l/_qZmiwuygAe6i


CAE 13.4

10.  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

⎤
⎥
⎦

1. If  and  are matrices of the same order, then  is a (a)

skew-symmetric matrix (b) null matrix (c) unit matrix (d) symmetric matrix

Watch Video Solution

A B ABT − BAT

2. If A and B are square matrices such that  then prove that 

.

Watch Video Solution

AB = BA

A3 − B3 = (A − B)(A2 + AB + B2)

https://dl.doubtnut.com/l/_sAvkQEopf8Ui
https://dl.doubtnut.com/l/_8JXZTAtTn7Q2
https://dl.doubtnut.com/l/_koKeYs24PYDF
https://dl.doubtnut.com/l/_7zgdxIH2B7ps


3. If A is a square matrix such that , then  

 is equal to

Watch Video Solution

A2 = I

(A − I)3 + (A + I)3 − 7A

4. 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]

5. Let A be any  matrix. Then prove that det. .

Watch Video Solution

3 × 2 (AAT ) = 0

6. Let A be a matrix of order 3, such that . Then �nd the value of

det. .

ATA = I

(A2 − I)

https://dl.doubtnut.com/l/_7zgdxIH2B7ps
https://dl.doubtnut.com/l/_6YM2AmfWrgrs
https://dl.doubtnut.com/l/_69W1Vf6s70Ac
https://dl.doubtnut.com/l/_4H3LRQU187lr


Watch Video Solution

7. A and B are di�erent matrices of order n satisfying  and 

. If det. , then �nd the value of det. .

Watch Video Solution

A3 = B3

A2B = B2A (A − B) ≠ 0 (A2 + B2)

8. Statement 1: if diag ,then diag

 Statement 2: if diag ,then 

diag

Watch Video Solution

D = [d1, d2, , dn] D− 1 =

[d − 1
1 , d − 1

2 , ..., d − 1
n ] D = [d1, d2, , dn] Dn =

[dn1 , dn2 , ..., dnn]

9. Point P(x, y) is rotated by an angle  in anticlockwise direction. The new

position of point P is . If , then �nd matrix A.

Watch Video Solution

θ

Q(x1, y1) [
x1

y1
] = A[

x

y
]

https://dl.doubtnut.com/l/_4H3LRQU187lr
https://dl.doubtnut.com/l/_ZxO1rvJHEBCQ
https://dl.doubtnut.com/l/_lK4t9xfs0JGm
https://dl.doubtnut.com/l/_zvOczJEFSoXf
https://dl.doubtnut.com/l/_9OP8IhvktxCT


10. How many di�erent diagonal matrices of order n can be formed which

are involuntary ?

A. A. 

B. B.

C. C. 

D. D. n

Answer: 

Watch Video Solution

2n

2n − 1

2n− 1

2n

11. How many di�erent diagonal matrices of order n can be formed which

are idempotent ?

Watch Video Solution

https://dl.doubtnut.com/l/_9OP8IhvktxCT
https://dl.doubtnut.com/l/_PmBcOZNY4LJc


CAE 13.5

12. If A and B are n-rowed unitary matrices,then AB and BA are also unitary

matrices.

Watch Video Solution

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

Watch Video Solution

⎡
⎢
⎣

1 1 1

2 5 7

2 1 −1

⎤
⎥
⎦

⎡
⎢
⎣

x1 y1

x2 y2

x3 y3

⎤
⎥
⎦

=
⎡
⎢
⎣

9 2

52 15

0 −1

⎤
⎥
⎦

2. Let  and  are two

matrices such that  and  then 

Watch Video Solution

A =
⎡
⎢
⎣

2 0 7

0 1 0

1 −2 1

⎤
⎥
⎦

B =
⎡
⎢
⎣

−x 14x 7x

0 1 0

x −4x −2x

⎤
⎥
⎦

AB = (AB) − 1
AB ≠ I

Tr((AB) + (AB)2 + (AB)3 + (AB)4 + (AB)5 + (AB)6) =

https://dl.doubtnut.com/l/_3vh3cPMbWfaS
https://dl.doubtnut.com/l/_o4zeKqm1d1re
https://dl.doubtnut.com/l/_rKVIPqgejQhl


3. 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

4. For the matrix  , �nd  and  so that 

Watch Video Solution

A = [
3 1

7 5
] x y A2 + xI = yA.

5. If , then prove that .

Watch Video Solution

A3 = O (I − A) − 1 = I + A + A2

6. If  where 

, then prove that . Also, �nd the least  

value of  of which 

A = [
cosα −sinα

sinα cosα
], B = [

cos 2β sin 2β

sinβ −cos β
]

0 < β <
π

2
BAB = A− 1

α BA4B = A− 1

https://dl.doubtnut.com/l/_rKVIPqgejQhl
https://dl.doubtnut.com/l/_uLbPwSJvztvQ
https://dl.doubtnut.com/l/_BsOKz7ZZQRJk
https://dl.doubtnut.com/l/_CVUw9q4KogD8
https://dl.doubtnut.com/l/_jV16QxzOfmxH


Watch Video Solution

7. If , and .

Solve the equation .

Watch Video Solution

A =
⎡
⎢
⎣

1 2 2

2 2 3

1 −1 3

⎤
⎥
⎦

, C =
⎡
⎢
⎣

2 1 1

2 2 1

1 1 1

⎤
⎥
⎦

, D =
⎡
⎢
⎣

10

13

9

⎤
⎥
⎦

CB = D

AX = B

8. If A is a  matrix such that , then prove that 

.

Watch Video Solution

2 × 2 A2 − 4A + 3I = O

(A + 3I) − 1 = I − A
7
24

1

24

9. For two unimobular complex numbers  and , �nd 

Watch Video Solution

z1 z2

[
z̄1 −z2

z̄2 z1
]

− 1

[
z1 z2

− z̄2 z̄1
]

− 1

https://dl.doubtnut.com/l/_jV16QxzOfmxH
https://dl.doubtnut.com/l/_2ClVUgLC4Sy2
https://dl.doubtnut.com/l/_ZkBaZ0WEcRNF
https://dl.doubtnut.com/l/_CCFBkT3kaCp1


10. Prove that inverse of a skew-symmetric matrix (if it exists) is skew-

symmetric.

Watch Video Solution

11. If square matrix a is orthogonal, then prove that its inverse is also

orthogonal.

Watch Video Solution

12. If  is a skew symmetric matrix, then  is

(where  is an identity matrix of same order as of )

Watch Video Solution

A B = (I − A)(I + A) − 1

I A

13. Prove that .

Watch Video Solution

(adj. A) − 1 = (adj. A− 1)

https://dl.doubtnut.com/l/_RcIoMUOq7Iu1
https://dl.doubtnut.com/l/_fB8443IFoSOD
https://dl.doubtnut.com/l/_9JW9stxRpD1u
https://dl.doubtnut.com/l/_y4dxzDb3cwjI


14. Using elementary transformation, �nd the inverse of the matrix

.

Watch Video Solution

A = [
a b

c ( )
]1 + bc

a

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

invertible, show that the matrices A and `P^(-1) have the same

characteristic roots.

Watch Video Solution

16. Show that the characteristics roots of an idempotent matrix are either

0 or 1

Watch Video Solution

https://dl.doubtnut.com/l/_y4dxzDb3cwjI
https://dl.doubtnut.com/l/_A0NgJy198y8e
https://dl.doubtnut.com/l/_BUP3jxhm7HWu
https://dl.doubtnut.com/l/_DVbKsrHRApfQ


Exercises

17. If  is a characteristic root of a nonsin-gular matrix, then prove that

 is a characteristic root of adj A.

Watch Video Solution

α

|A|

α

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

A. diagonal matrix

B. null matrix

C. triangular materix

D. none of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_2zt1ajuuyv32
https://dl.doubtnut.com/l/_tlrqPqMyalky
https://dl.doubtnut.com/l/_28NKrsUpt11A


2. Elements of a matrix  or orddr  are de�ned as 

(where  is cube root of unity), then trace  of the matrix is a.  b.  c. 

d. none of these

A. 0

B. 1

C. 3

D. none of these

Answer: D

Watch Video Solution

A 10 × 10 aij = wi+ j

w (A) 0 1 3

3. If  skew-symmetric matrices of same order, then 

 will be symmetric skew-symmetric neither

symmetric nor skew-symmetric data not adequate

A. symmetric

A1, A2, , A2n− 1aren

B =
n

∑
r= 1

(2r − 1)(A2r− 1)
2r− 1

https://dl.doubtnut.com/l/_28NKrsUpt11A
https://dl.doubtnut.com/l/_Vf9SLEFy8Jp3


B. skew-symmetric

C. neither symmetric nor skew-symmetric

D. data not adequate

Answer: B

Watch Video Solution

4. The equation  has  

i)for y=0 (p) rational roots

ii) for y=-1 (q) irrational roots

(r) integral roots

A. 

B. 

C. 

D. 

[1xy]
⎡
⎢
⎣

1 3 1

0 2 −1

0 0 1

⎤
⎥
⎦

⎡
⎢
⎣

1

x

y

⎤
⎥
⎦

= [0]

(i) (ii)

(p) (r)

(i) (ii)

(q) (p)

(i) (ii)

(p) (q)

(i) (ii)

(r) (p)

https://dl.doubtnut.com/l/_Vf9SLEFy8Jp3
https://dl.doubtnut.com/l/_Oz3CrTKq9Bnv


Answer: C

Watch Video Solution

5. Let  be two  matrices. Consider the statements (i) 

 (ii)  (iii) 

 (a)(i) and (ii) are false, (iii) is true (b)(ii)

and (iii) are false, (i) is true (c)(i) is false (ii) and, (iii) are true (d)(i) and (iii)

are false, (ii) is true

A. (i) and (ii) are false, (iii) is true

B. (ii) and (iii) are false, (i) is true

C. (i) is false, (ii) and (iii) are true

D. (i) and (iii) are false, (ii) is true

Answer: D

Watch Video Solution

AandB 2 × 2

AB = O ⇒ A = O or B = O AB = I2 ⇒ A = B− 1

(A + B)2 = A2 + 2AB + B2

https://dl.doubtnut.com/l/_Oz3CrTKq9Bnv
https://dl.doubtnut.com/l/_QaCpzYISqjdd
https://dl.doubtnut.com/l/_Ox73ncIEiHJb


6. The number of diagonal matrix,  or order  which  is a. is a a. 1

b. 0 c.  d. 

A. 1

B. 0

C. 

D. 

Answer: D

Watch Video Solution

A n A3 = A

2n 3n

2n

3n

7.  is a  matrix such that 

 The sum of the elements of 

 is a.  b. 0 c. 2 d. 5

A. 

B. 0

A 2 × 2

A[
1

−1
] = [

−1

2
] and A2[

1

−1
] = [

1

0
].

A −1

−1

https://dl.doubtnut.com/l/_Ox73ncIEiHJb
https://dl.doubtnut.com/l/_mi8eJzbNHKxu


C. 2

D. 5

Answer: D

Watch Video Solution

8. If  prove that, 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

θ − ϕ = ,
π

2

[
cos2 θ cos θ sin θ

cos θ sin θ sin2 θ
][

cos2 ϕ cos ϕ sinϕ

cos ϕ sinϕ sin2 ϕ
] = 0

2nπ, ∈ Z

n , n ∈ Z
π

2

(2n + 1) , n ∈ X
π

2

nπ, n ∈ Z

https://dl.doubtnut.com/l/_mi8eJzbNHKxu
https://dl.doubtnut.com/l/_t3l8aRw6nnH5
https://dl.doubtnut.com/l/_u8kijCKHkYaz


9. If  is nth root of  then choose the correct statements: If 

 is odd,  If  is odd,  If  is even, 

 If  is even,  a. i, ii, iii, iv b.ii, iii, iv c. i, ii, iii, iv

d. i, iii, iv

A. i, ii, iii

B. ii, iii, iv

C. i, ii, iii, iv

D. i, iii, iv

Answer: D

Watch Video Solution

A = [ab0a] I2,

n a = 1, b = 0 n a = − 1, b = 0 n

a = 1, b = 0 n a = − 1, b = 0

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

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

 d. 

[
α β

γ −α
] α, β

γ 1 − α2 + βγ = 0 α2 + βγ = 0

1 + α2 + βγ = 0 1 − α2 − βγ = 0

https://dl.doubtnut.com/l/_u8kijCKHkYaz
https://dl.doubtnut.com/l/_kDtPlG9l1zxS


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1 − α2 + βγ = 0

α2 + βγ − 1 = 0

1 + α2 + βγ = 0

1 − α2 − βγ = 0

11. If  equals a.  b. 

 c.  d. 

A. 4B

B. 128B

C.  B

D. B

Answer: B

A = [
i − i

− i i
] and B = [

1 −1

−1 1
], then, A8 4B

128B −128B −64B

−128

−64

https://dl.doubtnut.com/l/_kDtPlG9l1zxS
https://dl.doubtnut.com/l/_zL9QRdsrXjQ0


Watch Video Solution

12. If  , then sum of all the elements

of matrix  is

A. 0

B. 1

C. 2

D. 

Answer: B

Watch Video Solution

⎡
⎢
⎣

2 −1

1 0

−3 4

⎤
⎥
⎦
A =

⎡
⎢
⎣

−1 −8 −10

1 −2 −5

9 22 15

⎤
⎥
⎦

A

−3

13. For each real . Let A(x) be the matrix 

 and . Then

x, − 1 < x < 1

(1 − x)
− 1[

1 −x

−x 1
] z =

x + y

1 + xy

https://dl.doubtnut.com/l/_zL9QRdsrXjQ0
https://dl.doubtnut.com/l/_H4kbJOoEtnsV
https://dl.doubtnut.com/l/_1oKb56sd9yu2


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A(z) = A(x)A(y)

A(z) = A(x) − A(y)

A(z) = A(x) + A(y)

A(z) = A(x)[A(y)] − 1

14. Let A =  and I, the indentity matrix of order 2.

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

[
0 −tanα/2

tanα/2 0
]

−I + A

I − A

−I − A

https://dl.doubtnut.com/l/_1oKb56sd9yu2
https://dl.doubtnut.com/l/_jgwQeh8uPoxR


15. 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

16. If  (where  ) satis�es the equations 

A. 

B. 

A = [
a b

c d
] bc ≠ 0

x2 + k = 0, then

a + d = 0

k = − |A|

https://dl.doubtnut.com/l/_jgwQeh8uPoxR
https://dl.doubtnut.com/l/_V8ECmf9ONtmr
https://dl.doubtnut.com/l/_wv4Nn6xuKSTk


C. 

D. none of these

Answer: C

Watch Video Solution

k = |A|

17. Consider three matrices

 Then the value of

the sum

is 

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

A. 6

B. 9

C. 12

D. none of these

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/_wv4Nn6xuKSTk
https://dl.doubtnut.com/l/_fGoCCgSbhl4E


Answer: A

Watch Video Solution

18. If  , then the least positive integral

value of  is (a) 3 (b) 4 (c) 6 (d) 7

A. 3

B. 6

C. 7

D. 14

Answer: C

Watch Video Solution

⎡
⎢
⎣

− ⎤
⎥
⎦

k

= [
1 0

0 1
]

cos ( 2π )

7

sin ( 2π )

7

sin ( 2π )

7

cos ( 2π )

7

k

https://dl.doubtnut.com/l/_fGoCCgSbhl4E
https://dl.doubtnut.com/l/_qm1VlGloyFzM


19. If A and B are square matrices of order  then prove that  will

commute i�  commute for every scalar 

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

n, AandB

A − λIandB − λI λ.

AB = BA

AB + BA = O

A = − B

20. Matrix  such that  is the identity matrix, the

for  is equal to  b.  c. 

 d. 

A. 

B. 

A A2 = 2A − I, whereI

n ≥ 2. An 2n− 1A − (n − 1)l 2n− 1A − I

nA − (n − 1)l nA − I

2n− 1A − (n − 1)I

2n− 1A − I

https://dl.doubtnut.com/l/_nzsTZkl6bez2
https://dl.doubtnut.com/l/_hMFxw03aK8pV


C. 

D. 

Answer: C

Watch Video Solution

nA − (n − 1)I

nA − I

21. Let  and  Then the value of 

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

A. 2

B. 1

C. 4

D. none of these

Answer: A

Watch Video Solution

A = [
0 α

0 0
] (A + I)

50
= 50A = [

a b

c d
]

a + b + c + d 2 1 4

https://dl.doubtnut.com/l/_hMFxw03aK8pV
https://dl.doubtnut.com/l/_mEdzQojSBDXK
https://dl.doubtnut.com/l/_sIrr6Z1FGXOu


22. If  is an idempotent matrix, then   b. 

c.  d. none of these

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

Z (I + Z)
n
I + 2nZ I + (2n − 1)Z

I − (2n − 1)Z

I + 2nZ

I + (2n − 1)Z

I − (2n − 1)Z

23. if  are squares matrices such that 

 equals a.  b.  c.  d.

none of these

A. 0

B. 1

A and B

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

https://dl.doubtnut.com/l/_sIrr6Z1FGXOu
https://dl.doubtnut.com/l/_MQRJHH0TQ33B


C. 

D. none of these

Answer: A

Watch Video Solution

−1

24. If matrix  is given by  , then the determinant of 

 is a.  b.  c.  d. 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A A =
∣
∣
∣

6 11

2 4

∣
∣
∣

A2005 − 6A2004 22006 ( − 11)22005 −22005 ( − 9)22004

22006

( − 11)22005

−22005.7

( − 9)22004

https://dl.doubtnut.com/l/_MQRJHH0TQ33B
https://dl.doubtnut.com/l/_LrUcA4Q1B3lO
https://dl.doubtnut.com/l/_rIzUGGQZl13N


25. If  is non-diagonal involuntary matrix, then a.  b. 

 c.  is nonzero singular d. none of these

A. 

B. 

C.  is nonzero singular

D. none of these

Answer: C

Watch Video Solution

A A − I = O

A + I = O A − I

A − I = O

A + I = O

A − I

26. If  are two nonzero square matrices of the same ordr such

that the product  then both A and B must be singular exactly

one of them must be singular both of them are non singular none of

these

A. both A and B must be singular

AandB

AB = O,

https://dl.doubtnut.com/l/_rIzUGGQZl13N
https://dl.doubtnut.com/l/_6Jk1XZwx9Xab


B. exactly one of them must be singular

C. both of them are nonsingular

D. none of these

Answer: A

Watch Video Solution

27. If  are symmetric matrices of the same order and 

 is equal to  b. 

c.  d. none of these

A. 

B. 

C. 

D. none of these

Answer: C

AandB

X = AB + BAandY = AB − BA, then(XY )T XY YX

−YX

XY

YX

−YX

https://dl.doubtnut.com/l/_6Jk1XZwx9Xab
https://dl.doubtnut.com/l/_yrqUA5aDvBGX


Watch Video Solution

28. If  are idempotent matrices, then  is equal to

a.  b.  c.  d. 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A, B, A + I, A + B AB

BA −BA I O

BA

−BA

I

O

29. If  and  then sum of possible values of xy is

A. 0

B. 

A = [
0 x

y 0
] A3 + A = O

−1

https://dl.doubtnut.com/l/_yrqUA5aDvBGX
https://dl.doubtnut.com/l/_UNDuVMgasJJn
https://dl.doubtnut.com/l/_pO3rxTHlderQ


C. 1

D. 2

Answer: B

Watch Video Solution

30. Which of the following is an orthogonal matrix ? ( ⎡ ⎢ ⎣ 6 / 7 2 / 7 − 3 /

7 2 / 7 3 / 7 6 / 7 3 / 7 − 6 / 7 2 / 7 ⎤ ⎥ ⎦ (b) ⎡ ⎢ ⎣ 6 / 7 2 / 7 3 / 7 2 / 7 − 3 / 7

6 / 7 3 / 7 6 / 7 − 2 / 7 ⎤ ⎥ ⎦ (c) ⎡ ⎢ ⎣ − 6 / 7 − 2 / 7 − 3 / 7 2 / 7 3 / 7 6 / 7 − 3

/ 7 6 / 7 2 / 7 ⎤ ⎥ ⎦ (d) ⎡ ⎢ ⎣ 6 / 7 − 2 / 7 3 / 7 2 / 7 2 / 7 − 3 / 7 − 6 / 7 2 / 7 3

/ 7 ⎤ ⎥ ⎦

A. 

B. 

C. 

⎡
⎢
⎣

6/7 2/7 −3/7

2/7 3/7 6/7

3/7 −6/7 2/7

⎤
⎥
⎦

⎡
⎢
⎣

6/7 2/7 3/7

2/7 −3/7 6/7

3/7 6/7 −2/7

⎤
⎥
⎦

⎡
⎢
⎣

−6/7 −2/7 −3/7

2/7 3/7 6/7

−3/7 6/7 2/7

⎤
⎥
⎦

https://dl.doubtnut.com/l/_pO3rxTHlderQ
https://dl.doubtnut.com/l/_gyg5A3RInylH


D. 

Answer: A

Watch Video Solution

⎡
⎢
⎣

6/7 −2/7 3/7

2/7 2/7 −3/7

−6/7 2/7 3/7

⎤
⎥
⎦

31. Let A and B be two square matrices of the same size such that

. If A is a skew-symmetric matrix then BA is

A. a symmetric matrix

B. a skew-symmetric matrix

C. an orthogonal matrix

D. an invertible matrix

Answer: B

Watch Video Solution

ABT + BAT = O

https://dl.doubtnut.com/l/_gyg5A3RInylH
https://dl.doubtnut.com/l/_z19wYAX5Sv6k


32. In which of the following type of matrix inverse does not exist always?

a. idempotent b. orthogonal c. involuntary d. none of these

A. idempotent

B. orthogonal

C. involuntary

D. none of these

Answer: A

Watch Video Solution

33. 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. 

A B

|AB + KIn| K (|A| + K)n− 2

(|A| + K)n (|A| + K)n− 1

(|A| + K)n− 2

(|A| + K)n

https://dl.doubtnut.com/l/_0Or54XJ6mLAO
https://dl.doubtnut.com/l/_CZ4Msc8N46Bl


C. 

D. none of these

Answer: B

Watch Video Solution

(|A| + K)n− 1

34. If  and if  is invertible,

then which of the following is not true? (a)  (b) 

(c)  (d)  is invertible if and only if  is invertible

A. 

B. 

C. 

D. A is invertible if and only if B is invertible

Answer: A

Watch Video Solution

A =
⎡
⎢
⎣

a b c

x y z

p q r

⎤
⎥
⎦

, B =
⎡
⎢
⎣

q −b y

−p a −x

r −c z

⎤
⎥
⎦

A

|A| = |B| |A| = − |B|

|adjA| = |adjB| A B

|A| = |B|

|A| = − |B|

|adj A| = |adj B|

https://dl.doubtnut.com/l/_CZ4Msc8N46Bl
https://dl.doubtnut.com/l/_BSAf9WfEl2bH


35. If  is

equal to  b.  c.  d. 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A(α, β) = [cosαs ∈ α0 − s ∈ α cosα000eβ], thenA(α, β) − 1

A( − α, − β) A( − α, β) A(α, − β) A(α, β)

A( − α, − β)

A( − α, β)

A(α, − β)

A(α, β)

36. If 

is equal to a.  b.  c. 

 d. none of these

A. 

A = [
a + ib c + id

−c + id a − ib
] and a2 + b2 + c2 + d2 = 1, then, A− 1

[
a + ib −c + id

c + id a − ib
] [

a − ib −c − id

−c − id a + ib
]

[
a + ib −c − id

−c + id a − ib
]

[
a − ib −c − id

c − id a + ib
]

https://dl.doubtnut.com/l/_BSAf9WfEl2bH
https://dl.doubtnut.com/l/_vTSgGsLOo46v
https://dl.doubtnut.com/l/_594QzromT4Xg


B. 

C. 

D. none of these

Answer: A

Watch Video Solution

[
a + ib −c + id

−c + id a − ib
]

[
a − ib −c − id

−c − id a + ib
]

37. Id  , then the value of  is  

a.   

b.   

c.   

d. none of these

A. 

B. 

C. 

D. none of these

[
0

x
] = [

5 0

−a 5
]

− 21
25

1
25

x

a

125
2a

125
2a

25

a/125

2a/125

2a/25

https://dl.doubtnut.com/l/_594QzromT4Xg
https://dl.doubtnut.com/l/_bZr0MjkWngjq


Answer: B

Watch Video Solution

38. If  then  is

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

A = [
1 2

2 1
] and f(x) = ,

1 + x

1 − x
f(A)

[
1 1

1 1
]

[
2 2

2 2
]

[
−1 −1

−1 −1
]

39. There are two possible values of A in the solution of the matrix

equation 

  [
2A + 1 −5

−4 A
]

− 1

[
A − 5 B

2A − 2 C
] = [

14 D

E F
]

https://dl.doubtnut.com/l/_bZr0MjkWngjq
https://dl.doubtnut.com/l/_9zhuwyuggo1g
https://dl.doubtnut.com/l/_AmRPrZ7QefyT


where A, B, C, D, E and F are real numbers. The absolute value of the

di�erence of these two solutions, is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

8

3

19

3

1

3

11

3

40. If  are two square matrices such that 

 is equal to a.  b.  c. 

 d. 

A. 

B. 

C. 

A and B

B = − A− 1BA, then(A + B)2
A2 + B2 O

A2 + 2AB + B2 A + B

A2 + B2

O

A2 + 2AB + B2

https://dl.doubtnut.com/l/_AmRPrZ7QefyT
https://dl.doubtnut.com/l/_26ptA4jqlcA1


D. 

Answer: A

Watch Video Solution

A + B

41. If  , show that 

.

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

A = [
1 tanx

−tanx 1
] AT  A− 1 = [

cos 2x −sin 2x

sin 2x cos 2x
]

[
−cos2x sin2x

−sin 2x cos 2x
]

[
cos 2x −sin 2x

sin 2x cos 2x
]

[
cos 2x cos 2x

cos 2x sin 2x
]

https://dl.doubtnut.com/l/_26ptA4jqlcA1
https://dl.doubtnut.com/l/_4vr1rl34rHGA


42. If  is order 2 square matrix such that  then |(adj(adj(adjA)))|

is a.  b.  c.  d. none of these

A. 512

B. 256

C. 64

D. none of these

Answer: B

Watch Video Solution

A |A| = 2,

512 256 64

43. If  then �nd  and 

A. 1, 1

B. 1, -1

C. 1, 2

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 b

https://dl.doubtnut.com/l/_oEK8nOZR4NMW
https://dl.doubtnut.com/l/_r6Vd1aYFbZNG


D. 

Answer: B

Watch Video Solution

−1, 1

44. If nth-order square matrix  is a orthogonal, then |adj(adjA) is always

 b. always  c. always 1 d. none of these

A. always -1 if n is even

B. always 1 if n is odd

C. always 1

D. none of these

Answer: B

Watch Video Solution

A

−1 if niseven 1 if nisodd

https://dl.doubtnut.com/l/_r6Vd1aYFbZNG
https://dl.doubtnut.com/l/_ak52bxuQRbpw


45. Let  be two real numbers such that  If 

 , then  is a. unit matrix b. null matrix c.  d.

none of these

A. unit matrix

B. null matrix

C. 

D. none of these

Answer: B

Watch Video Solution

aandb a > 1, b > 1.

A = (a00b) ( lim )
n

−→
∞

A−n 2l

2I

46. If  such that 

 is (where

{.} represents fractional part function)  b.  c.  d. none of these

A. 

A = ([aij])4 × 4 ,

aij = {2, wheni = j0, wheni ≠ j, then{ }
det(adj(adjA))

7

1/7 2/7 3/7

1/7

https://dl.doubtnut.com/l/_WwoZHj6xmt9u
https://dl.doubtnut.com/l/_7Tc5wEdpdwwA


B. 

C. 

D. none of these

Answer: A

Watch Video Solution

2/7

3/7

47.  is an involuntary matrix given by  , then the

inverse of  will be  b.  c.  d. 

A. 

B. 

C. 

D. 

Answer: A

W h Vid S l i

A A =

∣
∣ 
∣
∣

0 1 −1

4 −3 4

3 −3 4

∣
∣ 
∣
∣

A/2 2A
A− 1

2

A

2
A2

2A

A− 1

2

A

2

A2

https://dl.doubtnut.com/l/_7Tc5wEdpdwwA
https://dl.doubtnut.com/l/_0Yp9IsAacz8o


Watch Video Solution

48. If  is a non-singular matrix such that  and 

 the matrix  is a. involuntary b. orthogonal c. idempotent

d. none of these

A. involuntary

B. orthogonal

C. idempotent

D. none of these

Answer: B

Watch Video Solution

A AAT = ATA

B = A− 1AT , B

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

 d. none of these

A. 

P Q = PAP Tandx = P T A I

A1000

A

https://dl.doubtnut.com/l/_0Yp9IsAacz8o
https://dl.doubtnut.com/l/_k4tjX4mpwr7V
https://dl.doubtnut.com/l/_HdGqh1wLAwWk


B. 

C. 

D. none of these

Answer: B

Watch Video Solution

I

A1000

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

 for some positive integer 

 a.  b.  c.  d. -I

A. 

B. 

C. 

D. 

Answer: C

AandB

Br = I,

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

I

2I

O

−I

https://dl.doubtnut.com/l/_HdGqh1wLAwWk
https://dl.doubtnut.com/l/_LG69L0RaRkGM


Watch Video Solution

51. If adj  is  

a.  b.  c.  d. 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

B = A, |P | = |Q| = 1, then. adj(Q− 1BP − 1)

PQ QAP PAQ PA− 1Q

PQ

QAP

PAQ

PA− 1Q

52. If  is non-singular and 

is equal to

a.  b.  c.  d. 

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

6
4
3

0I 2I 6I I

https://dl.doubtnut.com/l/_LG69L0RaRkGM
https://dl.doubtnut.com/l/_G1KFXlRyfV2i
https://dl.doubtnut.com/l/_mSzapS3DCWxb


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

O

I

2I

6I

53. Let  . If  is matrix for which ,then  is (a) 

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

A. 

B. 

C. 

D. none of these

Answer: B

f(x) =
1 + x

1 − x
A A3 = 0 f(A)

I + A + A2 I + 2A + 2A2 I − A − A2

I + A + A2

I + 2A + 2A2

I − A − A2

https://dl.doubtnut.com/l/_mSzapS3DCWxb
https://dl.doubtnut.com/l/_oTuCE4Jj4kpc


Watch Video Solution

54. Find the matrix A satisfying the matrix equation 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

[
2 1

3 2
]A[

−3 2

5 −3
] = [

1 0

0 1
]

[
1 1

1 0
]

[
1 1

0 1
]

[
1 0

1 1
]

−[
1 1

1 0
]

55. If  then the inverse of  is a.  b.  c. 

d. 

A. 

A2 − A + I = 0, A A− 2 A + I I − A

A − I

A− 2

https://dl.doubtnut.com/l/_oTuCE4Jj4kpc
https://dl.doubtnut.com/l/_O2zMrJKHU5V5
https://dl.doubtnut.com/l/_W43hTW3hoj85


B. 

C. 

D. 

Answer: C

Watch Video Solution

A + I

I − A

A − I

56. If 

then  is equal to (a)  (b)  (c)

 (d) 

A. 

B. 

C. 

D. 

Answer: B

f(x) =
⎡
⎢
⎣

cos x −sinx 0

sinx cos x 0

0 0 1

⎤
⎥
⎦

and g(y) =
⎡
⎢
⎣

cos y 0 siny

0 1 0

−siny 0 cos y

⎤
⎥
⎦

,

[f(x)g(y)]
− 1

f( − x)g( − y) g( − y)f( − x)

f(x− 1)g(y− 1) g(y− 1)f(x− 1)

F ( − x)G( − y)

G( − y)F ( − x)

F(x− 1)G(y− 1)

G(y− 1)F(x− 1)

https://dl.doubtnut.com/l/_W43hTW3hoj85
https://dl.doubtnut.com/l/_zFh50GapHHT3


Watch Video Solution

57. about to only mathematics

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

A−nBnAn

AnBnA−n

A− 1BnA

n(A− 1BA)

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

A. 

B. 

C. 

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

kn− 1

kn ( n− 1 )

kn

https://dl.doubtnut.com/l/_zFh50GapHHT3
https://dl.doubtnut.com/l/_31yopu6n9Ize
https://dl.doubtnut.com/l/_GpvoJLJCp78k


D. 

Answer: B

Watch Video Solution

k

59. Given the matrix . If 

 then  is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A =
⎡
⎢
⎣

x 3 2

1 y 4

2 2 z

⎤
⎥
⎦

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

⎡
⎢
⎣

64 0 0

0 64 0

0 0 64

⎤
⎥
⎦

⎡
⎢
⎣

88 0 0

0 88 0

0 0 88

⎤
⎥
⎦

⎡
⎢
⎣

68 0 0

0 68 0

0 0 68

⎤
⎥
⎦

⎡
⎢
⎣

34 0 0

0 34 0

0 0 34

⎤
⎥
⎦

https://dl.doubtnut.com/l/_GpvoJLJCp78k
https://dl.doubtnut.com/l/_crb2lOJiHx5a


60. Let  . Which of the following is a

true? a.  has a unique solution b.  has exactly three

solutions c.  has in�nitely many solutions d.  is

inconsistent

A.  has a unique solution

B.  has exactly three solutions

C.  has in�nitelt many solutions

D.  is inconsistent

Answer: A

Watch Video Solution

A =
⎡
⎢
⎣

1 2 3

2 0 5

0 2 1

⎤
⎥
⎦

and B =
⎡
⎢
⎣

0

−3

1

⎤
⎥
⎦

AX = B AX = B

Ax = B AX = B

AX = B

AX = B

AX = B

AX = B

61. If A is a square matrix of order less than 4 such that 

and  adj. (A), then adj.  is

∣∣A − AT ∣∣ ≠ 0

B = (B2A− 1B− 1A)

https://dl.doubtnut.com/l/_crb2lOJiHx5a
https://dl.doubtnut.com/l/_fNaJE5WQn5Id
https://dl.doubtnut.com/l/_JcAP6QT1MBGa


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A

B

|A|A

|B|B

62. Let A be a square matrix of order 3 such that det. , then the

value of det.  is

A. 

B. 

C. 

D. 

Answer: D

(A) =
1

3

(adj. A− 1)

1/9

1/3

3

9

https://dl.doubtnut.com/l/_JcAP6QT1MBGa
https://dl.doubtnut.com/l/_YNFcaWaXtjMG


Watch Video Solution

63. If A and B are two non-singular matrices of order 3 such that

 and . Adj. , then det. (B) is equal to

A. 4

B. 

C. 16

D. 

Answer: D

Watch Video Solution

AAT = 2I A− 1 = AT − A (2B− 1)

4√2

16√2

64. If A is a square matric of order 5 and , then the remainder

when  is divided by 7 is

A. 2

2A− 1 = AT

|adj. (adj. (adj. A))|

https://dl.doubtnut.com/l/_YNFcaWaXtjMG
https://dl.doubtnut.com/l/_nm02GpzcHFEa
https://dl.doubtnut.com/l/_X4e8N9TZeEav


B. 3

C. 4

D. 5

Answer: A

Watch Video Solution

65. Let . If the product PQ has inverse 

 then  equals

A. 

B. 

C. 

D. none of these

P =
⎡
⎢
⎣

1 2 1

0 1 −1

3 1 1

⎤
⎥
⎦

R =
⎡
⎢
⎣

−1 0 1

1 1 3

2 0 2

⎤
⎥
⎦

Q− 1

⎡
⎢
⎣

3 2 9

−1 1 1

0 1 8

⎤
⎥
⎦

⎡
⎢
⎣

5 2 9

−1 1 1

0 1 7

⎤
⎥
⎦

⎡
⎢
⎣

2 −1 0

10 6 3

8 6 4

⎤
⎥
⎦

https://dl.doubtnut.com/l/_X4e8N9TZeEav
https://dl.doubtnut.com/l/_5cXGRYRKXlam


Multiple Correct Answer

Answer: C

Watch Video Solution

1. If  is unimodular, then which of the following is unimodular?

a.  b.  c.  d.  where  is cube root of unity

A. 

B. 

C. adj A

D. , where  is cube root of unity

Answer: B::C

Watch Video Solution

A

−A A− 1 adjA ωA, ω

−A

A− 1

ωA ω

https://dl.doubtnut.com/l/_5cXGRYRKXlam
https://dl.doubtnut.com/l/_8icZi99b5VUh


2. Let  be a matrix of order 3, where 

 then when

of the following Hold (s) good: for  , (a)  is a diagonal matrix (b) 

is a symmetric matrix for  , (c) det  has the value equal to 6 (d) Let 

 , det  then the function  has both the maxima and

minima.

A. for x = 2, A is a diagonal matrix

B. A is a symmetric matrix

C. for x = 2, det A has the value equal to 6

D. Let  det A, then the function f(x) has both the maxima and

minima

Answer: B::D

Watch Video Solution

A = a0

aij = x; if i = j, x ∈ R, 1 if |i − j| = 1, 0; otherwise

x = 2 A A

x = 2 A

f(x) = A, f(x)

f(x) =

https://dl.doubtnut.com/l/_6HgabIBYRX0T


3. If

 b.  c.  d. 

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

A = [1 − 121], B = [a1b − 1]and(A + B)2 = A2 + b2 + 2AB, then

a = − 1 a = 1 b = 2 b = − 2

a = − 1

a = 1

b = 2

b = − 2

4. If  then which of the following is/are true?  is

idempotent b.  is idempotent c.  is idempotent d. none of these

A. (a) A is idempotent

B. (b) B is idempotent

AB = AandBA = B, A

B AT

https://dl.doubtnut.com/l/_RQrue5IFRaLH
https://dl.doubtnut.com/l/_bbWB4N3mGXNF


C. (c)  is idempotent

D. (d) none of these

Answer: A::B::C

Watch Video Solution

AT

5. If , then which of the following is not true ?

A. 

B.  is a null matrix

C.  is invertible for all 

D. 

Answer: A::B::C

Watch Video Solution

A(θ) = [
sin θ i cos θ

i cos θ sin θ
]

A(θ)
− 1

= A(π − θ)

A(θ) + A(π + θ)

A(θ) θ ∈ R

A(θ)
− 1

= A( − θ)

https://dl.doubtnut.com/l/_bbWB4N3mGXNF
https://dl.doubtnut.com/l/_08hXTHsu2hZu


6. Let  be two nonsingular square matrices,  are the

transpose matrices of  respectively, then which of the following

options are correct? (correct option may be more than one) . 

is symmetric matrix . if  is symmetric  is symmetric matrix .

if  is symmetric  is skew-symmetric matrix for every matrix  .

 is skew-symmetric matrix if  is skew-symmetric

A.  is symmetric matrix if A is symmetric

B.  is symmetric matrix if B is symmetric

C.  is skew-symmetric matrix for every matrix A

D.  is skew-symmetric matrix if A is skew-symmetric

Answer: A::D

Watch Video Solution

AandB ATandBT

AandB,

(a) BTAB

(b) A BTAB (c)

B BTAB A (d)

BTAB A

BTAB

BTAB

BTAB

BTAB

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

c.  d. 

B A = I − B, A2 = A A2 = I

AB = O BA = O

https://dl.doubtnut.com/l/_iaq7gYjjRLPf
https://dl.doubtnut.com/l/_o1YUdw4vVI95


A. 

B. 

C. 

D. 

Answer: A::C::D

Watch Video Solution

A2 = A

A2 = I

AB = O

BA = O

8. If 

is equal to

A.  if 

B.  if 

C.  if 

D.  always

A1 =

⎡
⎢ ⎢ ⎢ ⎢
⎣

0 0 0 1

0 0 1 0

0 1 0 0

1 0 0 0

⎤
⎥ ⎥ ⎥ ⎥
⎦

, A2 =

⎡
⎢ ⎢ ⎢ ⎢
⎣

0 0 0 i

0 0 − i 0

0 i 0 0

− i 0 0 0

⎤
⎥ ⎥ ⎥ ⎥
⎦

, thenAiAk + AkAi

2I i = k

O i ≠ k

2I i ≠ k

O

https://dl.doubtnut.com/l/_o1YUdw4vVI95
https://dl.doubtnut.com/l/_TgcMmPzfmBqx


Answer: A::B

View Text Solution

9. Suppose , .... Are real numbers, with . If , ... Are in

A.P., then

A. 1)  is singular (where )

B. 2)the system of equations

has in�nite number of solutions

C. 3)  is nonsingular

D. 4)All of these

Answer: A::B::C

Watch Video Solution

a1, a2 a1 ≠ 0 a1, a2, a3

A =
⎡
⎢
⎣

a1 a2 a3

a4 a5 a6

a5 a6 a7

⎤
⎥
⎦

i = √−1

a1x + a2y + a3z = 0, a4x + a5y + a6z = 0, a7x + a8y + a9z = 0

B[
a1 ia2

ia2 a1
]

https://dl.doubtnut.com/l/_TgcMmPzfmBqx
https://dl.doubtnut.com/l/_WNNTJAQlrW99
https://dl.doubtnut.com/l/_NoaoghqFaZr8


10. If  are three real numbers and 

 , then which of following

is/are true? a.  is singular b.  is symmetric c.  is orthogonal d.  is

not invertible

A. A is singular

B. A is symmetric

C. A is orthogonal

D. A is not invertible

Answer: A::B::D

Watch Video Solution

α, β, γ

A =
⎡
⎢
⎣

1 cos(α − β) cos(α − γ)

cos(β − α) 1 cos(β − γ)

cos(γ − α) cos(γ − β) 1

⎤
⎥
⎦

A A A A

11. If  and  are two  diagonal matrices, then which of the

following is/are true ?

A.  is a diagonal matrix

D1 D2 3 × 3

D1D2

https://dl.doubtnut.com/l/_NoaoghqFaZr8
https://dl.doubtnut.com/l/_3w5Lw7ra1iY4


B. 

C.  is a diagonal matrix

D. none of these

Watch Video Solution

D1D2 = D2D1

D2
1 + D2

2

12. Let A be the  matrix given by  where 

such theta  then which of the following

statement(s) is/are true ?

A. Number of matrices A such that the trace of A equal to 4, is 5

B. Number of matrices A, such that A is invertible is 18

C. Absolute di�erence between maximum value and minimum value of

det (A) is 8

D. Number of matrices A such that A is either symmetric (or) skew

symmetric and det (A) is divisible by 2, is 5.

2 × 2 A = [aij] aij ∈ {0, 1, 2, 3, 4}

a11 + a12 + a21 + a22 = 4

https://dl.doubtnut.com/l/_3w5Lw7ra1iY4
https://dl.doubtnut.com/l/_i5fWZAtwKG6A


Watch Video Solution

13. If

is

A. symmetric matrix

B. diagonal matrix

C. invertible matrix

D. singular matrix

Watch Video Solution

S =
⎡
⎢
⎣

0 1 1

1 0 1

1 1 0

⎤
⎥
⎦
andA =

⎡
⎢
⎣

b + c c + a b − c

c − b c + b a − b

b − c a − c a + b

⎤
⎥
⎦

(a, b, c ≠ 0), thenSAS − 1

14. P is a non-singular matrix and A, B are two matrices such that

. The true statements among the following areB = P − 1AP

https://dl.doubtnut.com/l/_i5fWZAtwKG6A
https://dl.doubtnut.com/l/_GEwsfTQKdOu2
https://dl.doubtnut.com/l/_RWlLcS36SoRb


A. A is invertible i� B is invertib,e

B. 

C. 

D. A and B are both singular matrices

Watch Video Solution

Bn = P − 1AnP ∀n ∈ N

∀λ ∈ R, B − λI = P − 1(A − λI)P

15. Let  . Then

A. 

B. 

C.  is not invertible

D.  is invertible

Watch Video Solution

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/_RWlLcS36SoRb
https://dl.doubtnut.com/l/_qRt6kvz54FsI


16. If , then which is true (a)  (b) det. 

 (c)  (d) 

A. 

B. det. 

C. 

D. 

Watch Video Solution

A =
⎡
⎢
⎣

1 0 0

1 0 1

0 1 0

⎤
⎥
⎦

A3 − A2 = A − I

(A100 − I) = 0 A200 =
⎡
⎢
⎣

1 0 0

100 1 0

100 0 1

⎤
⎥
⎦

A100 =
⎡
⎢
⎣

1 1 0

50 1 0

50 0 1

⎤
⎥
⎦

A3 − A2 = A − I

(A100 − I) = 0

A200 =
⎡
⎢
⎣

1 0 0

100 1 0

100 0 1

⎤
⎥
⎦

A100 =
⎡
⎢
⎣

1 1 0

50 1 0

50 0 1

⎤
⎥
⎦

17. If Ais symmetric and B is skew-symmetric matrix, then which of the

following is/are CORRECT ?

A.  is skew-symmetric matrixABAT

https://dl.doubtnut.com/l/_2bV014zm5MMt
https://dl.doubtnut.com/l/_ghrD4Ty9dgGO


B.  is symmetric matrix

C.  is skew-symmetric

D.  is symmetric

Watch Video Solution

ABT + BAT

(A + B)(A − B)

(A + I)(B − I)

18. If  and  is a function, we de�ne 

 Let  . Then

A.  is invertible

B. 

C.  is orthogonal

D. 

Watch Video Solution

A = (aij)n×n
f

f(A) = ((f(aij)))n×n '
A = (

π/2 − θ θ

−θ π/2 − θ
)

sinA

sinA = cosA

sinA

sin(2A) = 2 sinA cosA

https://dl.doubtnut.com/l/_ghrD4Ty9dgGO
https://dl.doubtnut.com/l/_Fj5YeD7Sepdb
https://dl.doubtnut.com/l/_5hEM9ZfIJOpZ


19. If  is a matrix such that  the which of the

following is/are true? (a) A is non-singular (b) A is symmetric (c) A cannot

be skew-symmetric (d) 

A. A is nonsingular

B. A is symmetric

C. A cannot be skew-symmetric

D. 

Watch Video Solution

A A2 + A + 2I = O .,

A− 1 = − (A + I)
1

2

A− 1 = − (A + I)
1

2

20. If  , then the trace of the matrix  is

A. 

B. |adj (adj A)|=1

C. |adj A|=1

A =
⎡
⎢
⎣

3 −3 4

2 −3 4

0 −1 1

⎤
⎥
⎦

Adj(AdjA)

adj(adjA) = A

https://dl.doubtnut.com/l/_5hEM9ZfIJOpZ
https://dl.doubtnut.com/l/_DmyyQGRjyGrf


D. none of these

Answer: B

Watch Video Solution

21. If  then

A. 

B. 

C. 

D. 

Watch Video Solution

[
1 −tan θ

tan θ 1
][

1 tan θ

−tan θ 1
]

− 1

= [
a −b

b a
],

a = cos 2θ

a = 1

b = sin 2θ

b = − 1

https://dl.doubtnut.com/l/_DmyyQGRjyGrf
https://dl.doubtnut.com/l/_IAv99r9d84CX


22. If  , then  b. 

 c.  d. 

A. 

B. adj 

C. 

D. 

Watch Video Solution

A− 1 =
⎡
⎢ ⎢
⎣

1 −1 2

0 3 1

0 0 −

⎤
⎥ ⎥
⎦1

3

|A| = − 1

adjA =
⎡
⎢ ⎢
⎣

−1 1 −2

0 −3 −1

0 0

⎤
⎥ ⎥
⎦1

3

A =
⎡
⎢ ⎢
⎣

1 7

0 1

0 0 −3

⎤
⎥ ⎥
⎦

1
3
1
3

A =
⎡
⎢ ⎢
⎣

1 − −7

0 −3 0

0 0 1

⎤
⎥ ⎥
⎦

1
3

|A| = − 1

A =
⎡
⎢
⎣

−1 1 −2

0 −3 −1

0 0 1/3

⎤
⎥
⎦

A =
⎡
⎢
⎣

1 1/3 7

0 1/3 1

0 0 −3

⎤
⎥
⎦

A =
⎡
⎢
⎣

1 −1/3 −7

0 −3 0

0 0 1

⎤
⎥
⎦

https://dl.doubtnut.com/l/_pI7Xi9A1vHjP


23. If  is an invertible matrix, then  is equal to a.

b.  c.  d. 

A. adj. 

B. 

C. 

D. (det. A) A

Watch Video Solution

A (adj
.
A

− 1
) [adj

.

A− 1]

A

det
.

A
A (det A)A

(A− 1)

A

det. A

A

24. If A and B are two invertible matrices of the same order, then adj (AB)

is equal to

A. adj (B) adj (A)

B. 

C. 

|B||A|B− 1A− 1

|B||A|A− 1B− 1

https://dl.doubtnut.com/l/_7hKvEuMYKUbu
https://dl.doubtnut.com/l/_mIc9VTgCtnp6


D. 

Watch Video Solution

|A||B|(AB) − 1

25. If  are three square matrices of the same order, then 

 Then  b.  is invertible c.  may be

orthogonal d. is symmetric

A. 

B. A is invertible

C. A may be orthogonal

D. A is symmetric

Watch Video Solution

AandB

AB = ACB = C. |A| ≠ 0 A A

|A| ≠ 0

https://dl.doubtnut.com/l/_mIc9VTgCtnp6
https://dl.doubtnut.com/l/_66iCYdCPfgcK


26. If  and  are two non singular matrices and both are symmetric and

commute each other, then

A. 

B. 

C. 

D. none of these

Watch Video Solution

A B

A− 1B

AB− 1

A− 1B− 1

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

and det. , then identify the correct

statement(s), where  is identity matrix of order 3. (A) 

 (B)  (C)  (D) 

A. 

A3 = 8B3 = 8I

(AB − A − 2B + 2I) ≠ 0

I

A2 + 2A + 4I = O A2 + 2A + 4I ≠ O B2 + B + I = O

B2 + B + I ≠ O

A2 + 2A + 4I = O

https://dl.doubtnut.com/l/_BNlyQYFgUEzQ
https://dl.doubtnut.com/l/_KF5zi9ussu2M


B. 

C. 

D. 

Answer: Â (2)+2A+4I=O B^(2)+B+I=O`

Watch Video Solution

A2 + 2A + 4I ≠ O

B2 + B + I = O

B2 + B + I ≠ O

and

28. Let A, B be two matrices di�erent from identify matrix such that

 and  is invertible for some positive integer n. If 

, then

A.  is non-singular

B.  is non-singular

C.  is singular

D.  is singular

Watch Video Solution

AB = BA An − Bn

An − Bn = An+ 1 − Bn+ 1 = An+ 2 − Bn+ 2

I − A

I − B

I − A

I − B

https://dl.doubtnut.com/l/_KF5zi9ussu2M
https://dl.doubtnut.com/l/_ADpcdCRV7LQr


29. Let A and B be square matrices of the same order such that 

and , then which of the following is CORRECT ?

A. IF A and B are inverse to each other, then .

B. If , then there exists matrix  such that 

.

C. If , then there exists matrix  such that 

 for some .

D. If  then .

Watch Video Solution

A2 = I

B2 = I

A = B

AB = BA C =
AB + BA

2

C 2 = C

AB = BA D = AB − BA

Dn = O n ∈ N

AB = BA (A + B)5 = 16(A + B)

30. Let B is an invertible square matrix and B is the adjoint of matrix A

such that . ThenAB = BT

https://dl.doubtnut.com/l/_ADpcdCRV7LQr
https://dl.doubtnut.com/l/_kwtFrOejWNiu
https://dl.doubtnut.com/l/_jcjFVemRAPv2


A. A is an identity matrix

B. B is symmetric matrix

C. A is a skew-symmetric matrix

D. B is skew symmetic matrix

Answer: A

Watch Video Solution

31. First row of a matrix A is . If  

adj , then a det (A) is

A. 

B. 

C. 0

D. 1

[1, 3, 2]

A =
⎡
⎢
⎣

−2 4 α

−1 2 1

3α −5 −2

⎤
⎥
⎦

−2

−1

https://dl.doubtnut.com/l/_jcjFVemRAPv2
https://dl.doubtnut.com/l/_SJBsDSZKBBqr


Watch Video Solution

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

 and . Also, det. , then

A. det. 

B. adj. 

C. det. 

D. adj. 

Watch Video Solution

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

(adj. (I − 2A− 1) =
25

16

(( )
− 1

) =
B

2
B

10

(adj. (I − 2A− 1)) =
75
32

(( )
− 1

) =
B

2
2B
5

33. Which of the following matrices have eigen values as 1 and -1 ?

A. 

B. 

[
0 1

1 0
]

[
0 − i

i 0
]

https://dl.doubtnut.com/l/_SJBsDSZKBBqr
https://dl.doubtnut.com/l/_ppX4w0SuKnrr
https://dl.doubtnut.com/l/_ZRYPHYUrqFrS


C. 

D. 

Watch Video Solution

[
1 0

0 −1
]

[
1 0

0 1
]

34. Let  be two  non singular skew-symmetric matrices such

that  If  denote the transpose of  then 

 is equal to  b.  c.  d. 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

MandN 3 × 3

MN = NM . P T P ,

M 2N 2(M TN − 1)
T

M 2 −N 2 −M 2 MN

M 2

−N 2

−M 2

MN

https://dl.doubtnut.com/l/_ZRYPHYUrqFrS
https://dl.doubtnut.com/l/_LMcJJzLwVe16
https://dl.doubtnut.com/l/_W0cZuZPw9Kmg


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

 matrix withe  Then 57 55 58 56`

A. 57

B. 55

C. 58

D. 56

Answer: B::C::D

Watch Video Solution

ω ω ≠ 1andP = [pij]

n × n pij = ωi+ j. p2 ≠ O, n = a. b. c. d.

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

(are) NOT correct ? 

Statement - I :  is symmetric or 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

MandN

https://dl.doubtnut.com/l/_W0cZuZPw9Kmg
https://dl.doubtnut.com/l/_O72rEyQeB3GD


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 or skew-symmetric

B.  is skew0symmetric 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 inveriblr matrices M and N.

Answer: C::D

Watch Video Solution

MN MandN

(adjM)(adjN) = adj(MN)

MandN

N TMN

MN − NM

37. Let  be a  symmetric matrix with integer entries. Then  is

invertible if The �rst column of  is the transpose of the second row of 

 The second row of  is the transpose of the �rst column of   is a

diagonal matrix with non-zero entries in the main diagonal The product

of entries in the main diagonal of  is not the square of an integer

M 2 × 2 M

M

M M M M

M

https://dl.doubtnut.com/l/_O72rEyQeB3GD
https://dl.doubtnut.com/l/_U7fJwI9etz4E


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 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

Watch Video Solution

38. Let m and N be two 3x3 matrices such that MN=NM. Further if

 and  then which of the following are correct.

A. determinant of  is 0

B. there is a  non-zero matrix U such that  is the

zero matrix

C. determinant of 

M ≠ N 2 M 2 = N 4

(M 2 + Mn2)

3 × 3 (M 2 + MN 2)U

(M 2 + MN 2) ≥ 1

https://dl.doubtnut.com/l/_U7fJwI9etz4E
https://dl.doubtnut.com/l/_ira9m03AnEyz


D. for a  matrix , is the zero matrix

Answer: A::B

Watch Video Solution

3 × 3 U

39. 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. 

B. 

C. 

D. 

Answer: C::D

Watch Video Solution

X and Y 3 × 3

Z 3 × 3

Y 3Z4 − Z4Y 3

X44 + Y 44

X4Z3 − Z3X4

X23 + Y 23

https://dl.doubtnut.com/l/_ira9m03AnEyz
https://dl.doubtnut.com/l/_hFqSy9z3moO9
https://dl.doubtnut.com/l/_HqhcHaBIhkGB


40. Let  where  Suppose  is a

matrix such that  where is the identity

matrix of order 3. If  then

A. 

B. 

C. det 

D. det 

Answer: B::C

View Text 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

(P adj (Q)) = 29

(Q adj (P)) = 213

41. Which of the following is(are) NOT of the square of a  matrix with

real enteries?

A. 

3 × 3

⎡
⎢
⎣

1 0 0

0 1 0

0 0 −1

⎤
⎥
⎦

https://dl.doubtnut.com/l/_HqhcHaBIhkGB
https://dl.doubtnut.com/l/_BbbVtH9SNz1m


B. 

C. 

D. 

Answer: A::C

Watch Video Solution

⎡
⎢
⎣

1 0 0

0 −1 0

0 0 −1

⎤
⎥
⎦

⎡
⎢
⎣

−1 0 0

0 −1 0

0 0 −1

⎤
⎥
⎦

⎡
⎢
⎣

1 0 0

0 1 0

0 0 1

⎤
⎥
⎦

42. Let S be the set of all column matrices  such that 

and the system of equations (in real variables) 

  

  

  

has at least one solution. Then, which of the following system (s) (in real

variables) has (have) at least one solution for each  ?

⎡
⎢
⎣

b1

b2

b3

⎤
⎥
⎦

b1, b2, b2 ∈ R

−x + 2y + 5z = b1

2x − 4y + 3z = b2

x − 2y + 2z = b3

⎡
⎢
⎣

b1

b2

b3

⎤
⎥
⎦

∈ S

https://dl.doubtnut.com/l/_BbbVtH9SNz1m
https://dl.doubtnut.com/l/_Gv5rrA52e6Tx


A.  and 

B.  and 

C.  and 

D.  and 

Answer: A::D

Watch Video Solution

x + 2y + 3z = b1, 4y + 5z = b2 x + 2y + 6z = b3

x + y + 3z = b1, 5x + 2y + 6z = b2 −2x − y − 3z = b3

x + 2y − 5z = b1, 2x − 4y + 10z = b2 x − 2y + 5z = b3

x + 2y + 5z = b1, 2x + 3z = b2 x + 4y − 5z = b3

43. If , then which is true (a)  (b) det. 

 (c)  (d) 

A. 

B. 

C. 

A =
⎡
⎢
⎣

1 0 0

1 0 1

0 1 0

⎤
⎥
⎦

A3 − A2 = A − I

(A100 − I) = 0 A200 =
⎡
⎢
⎣

1 0 0

100 1 0

100 0 1

⎤
⎥
⎦

A100 =
⎡
⎢
⎣

1 1 0

50 1 0

50 0 1

⎤
⎥
⎦

A3 − A2 = A − I

Det(A2010 − I) = 0

A50 =
⎡
⎢
⎣

1 0 0

25 1 0

25 0 1

⎤
⎥
⎦

https://dl.doubtnut.com/l/_Gv5rrA52e6Tx
https://dl.doubtnut.com/l/_jmoQJjs7K9CB


D. 

Answer: A::B::C

Watch Video Solution

A50 =
⎡
⎢
⎣

1 1 0

25 1 0

25 0 1

⎤
⎥
⎦

44. If the elements of a matrix  are real positive and distinct such that

 then

A. 

B. 

C. 

D. 

Answer: A::C::D

Watch Video Solution

A

det(A + AT )
T

= 0

det A > 0

det A ≥ 0

det(A − AT ) > 0

det(A. AT ) > 0

https://dl.doubtnut.com/l/_jmoQJjs7K9CB
https://dl.doubtnut.com/l/_eIIK6AfrA4Ge


45. If  and  is a non zero column matrix such

that , where  is a scalar, then values of  can be

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

A =
⎡
⎢
⎣

8 −6 2

−6 7 −4

2 −4 3

⎤
⎥
⎦

X

AX = λX λ λ

3

6

12

15

46. If ,  are two square matrices of same order such that

 and  is identity matrix of order same as that of ,  , then

A. A. 

B. B. 

A B

A + B = AB I AB

AB = BA

|A − I| = 0

https://dl.doubtnut.com/l/_X4ZlM49yRJlQ
https://dl.doubtnut.com/l/_A1YvdzhE26WZ


C. C. 

D. D. 

Answer: A::C

Watch Video Solution

|B − I| ≠ 0

|A − B| = 0

47. If  is a non-singular matrix of order  such that 

, then

A.  and  both are identity matrices

B. 

C. 

D.  is not a singular matrix

Answer: B::C

Watch Video Solution

A n × n

3ABA− 1 + A = 2A− 1BA

A B

|A + B| = 0

∣∣ABA
− 1 − A− 1BA∣∣ = 0

A + B

https://dl.doubtnut.com/l/_A1YvdzhE26WZ
https://dl.doubtnut.com/l/_UfWPd35MHeYg
https://dl.doubtnut.com/l/_w11CC3BUmVtz


48. If the matrix  and  are of  and  is invertible, then

which of the following statement is/are correct ?

A.  is not invertible

B.  is invertible

C.  has for its inverse 

D.  has for its inverse 

Answer: B::C

Watch Video Solution

A B 3 × 3 (I − AB)

I − BA

I − BA

I − BA I + B(I − AB) − 1
A

I − BA I + A(I − BA) − 1
B

49. Let a be square matrix such that   

then �nd the value of 

(i)  (ii)  (iii) 

A. 

B. 

A(adj. A) =
⎡
⎢
⎣

4 0 0

0 4 0

0 0 4

⎤
⎥
⎦

|adj. A| |adj. (adj. A)| |adj. (3A)|

|A| = 4

|adjA| = 16

https://dl.doubtnut.com/l/_w11CC3BUmVtz
https://dl.doubtnut.com/l/_YozZ8p1LX4IQ


Linked Comprehension Type

C. 

D. 

Answer: A::B::C

Watch Video Solution

= 16
|adj(adjA)|

|adjA|

|adj2A| = 128

1. Let A be a matrix of order  such that .  

 is equal to

A. 

B. 

C. 

D. none of these

Answer: B

2 × 2 A2 = O

A2 − (a + d)A + (ad − bc)I

I

O

−I

https://dl.doubtnut.com/l/_YozZ8p1LX4IQ
https://dl.doubtnut.com/l/_otazqZd3N12D


Watch Video Solution

2. Let A be a matrix of order  such that .  

tr (A) is equal to

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

2 × 2 A2 = O

1

0

−1

3. Let A be a matrix of order  such that .  

A. 100 A

2 × 2 A2 = O

(I + A)100 =

https://dl.doubtnut.com/l/_otazqZd3N12D
https://dl.doubtnut.com/l/_yZpjaEHB5FWn
https://dl.doubtnut.com/l/_5UQ13r4FgK9W


B. 

C. 

D. 

Answer: D

Watch Video Solution

100(I + A)

100I + A

I + 100A

4. If A and B are two square matrices of order  which satify 

and , then  

Which of the following is true ?

A. If matrix A is singular, then matrix B is nonsingular.

B. If matrix A is nonsingular, then materix B is singular.

C. If matrix A is singular, then matrix B is also singular.

D. Cannot say anything.

Answer: C

3 × 3 AB = A

BA = B

https://dl.doubtnut.com/l/_5UQ13r4FgK9W
https://dl.doubtnut.com/l/_3BdXGmZKuVsu


Watch Video Solution

5. if  and  are two matrices of order so that  and 

 then 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A B 3 × 3 AB = A

BA = B (A + B)7 =

7(A + B)

7. I3 × 3

64(A + B)

128I

6. If A and B are two square matrices of order  which satify 

and , then  

 is equal to (where I is idensity matric)

3 × 3 AB = A

BA = B

(A + I)5

https://dl.doubtnut.com/l/_3BdXGmZKuVsu
https://dl.doubtnut.com/l/_hgJftUrAu3D4
https://dl.doubtnut.com/l/_iRIm7lCCtmvI


A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

I + 60A

I + 16A

I + 31A

7. Consider an arbitarary  non-singular matrix . A matrix 

 is formed such that  is the sum of all the elements except 

in the ith row of A. Answer the following questions : 

If there exists a matrix X with constant elemts such that AX=B`, then X is

A. skew-symmetric

B. null matrix

C. diagonal matrix

D. none of these

3 × 3 A[aij]

B = [bij] bij aij

https://dl.doubtnut.com/l/_iRIm7lCCtmvI
https://dl.doubtnut.com/l/_f996trcv4xfh


Answer: D

Watch Video Solution

8. Let  be  matrix and  be  matrix such that 

 is the sum of the elements of  row of A except . If det, ,

then the value of det. (B) is ________ .

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

A = [aij] 3 × 3 B = [bij] 3 × 3

bij ith aij (A) = 19

|A|

|A| /2

2|A|

https://dl.doubtnut.com/l/_f996trcv4xfh
https://dl.doubtnut.com/l/_tymIeaLyNUJo


9. 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 : 

The value of  equals

A. 0

B. 1

C. 

D. 25

Answer: B

Watch Video Solution

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

⎤
⎥
⎦

| ∪ |

−1

https://dl.doubtnut.com/l/_hE5XZ5NqoUJG


10. 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 : 

The value of  equals

A. 0

B. 1

C. 2

D. 3

Answer: D

Watch Video Solution

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

⎤
⎥
⎦

| ∪ |

https://dl.doubtnut.com/l/_sOin8kfeg6gj


11. 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 : 

The value of  equals

A. 0

B. 1

C. 2

D. 

Answer: B

Watch Video Solution

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

⎤
⎥
⎦

| ∪ |

−1

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


12. Let for , there be three row matrices  and ,

satifying the relations,  and 

. If B is square matrix of order 3 with rows  and 

 in order, then  

The value of det.  is

A. 

B. 

C. 2

D. -27

Answer: D

Watch Video Solution

A =
⎡
⎢
⎣

1 0 0

2 1 0

3 2 1

⎤
⎥
⎦

R1, R2 R3

R1A = [ 1 0 0 ], R2A = [ 2 3 0 ]

R3A = [ 2 3 1 ] R1, R2

R3

(2A100B3 − A99B4)

−2

−1

13. Let for , there be three row matrices  and ,

satifying the relations,  and 

A =
⎡
⎢
⎣

1 0 0

2 1 0

3 2 1

⎤
⎥
⎦

R1, R2 R3

R1A = [ 1 0 0 ], R2A = [ 2 3 0 ]

https://dl.doubtnut.com/l/_3Zm00xkqZdFz
https://dl.doubtnut.com/l/_Uxcm646LS7ez


. If B is square matrix of order 3 with rows  and 

 in order, then  

The value of det. (B) is

A. 

B. 

C. 

D. 9

Answer: A

Watch Video Solution

R3A = [ 2 3 1 ] R1, R2

R3

−27

−9

3

14. A and B are square matrices such that det. , det 

, and A( adj. A + adj. B)=B.  

The value of det  is

A. 

B. 

(A) = 1, BBT = I

(B) > 0

(A + B)

−2

−1

https://dl.doubtnut.com/l/_Uxcm646LS7ez
https://dl.doubtnut.com/l/_Rbx3hIsmOtal


C. 0

D. 1

Answer: D

Watch Video Solution

15. A and B are square matrices such that det. , det 

, and A( adj. A + adj. B)=B.  

The value of det  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(A) = 1, BBT = I

(B) > 0

(A + B)

B− 1A

AB− 1

ATB− 1

BTA− 1

https://dl.doubtnut.com/l/_Rbx3hIsmOtal
https://dl.doubtnut.com/l/_Awh8SYnVTAy2


16. Let A be an  matrix. If there exists a matrix L of type  such

that , then L is called left inverse of A. Which of the following

matrices is NOT left inverse of matrix 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

m × n n × m

LA = In

⎡
⎢
⎣

1 −1

1 1

2 3

⎤
⎥
⎦

?

[
0

− 0
]

1
2

1
2

1
2

1
2

[
2 −7 3

− 0
]1

2
1
2

[
− 0

− 0
]

1
2

1
2

1
2

1
2

[
0 3 −1

− 0
]1

2
1
2

17. Let A be an  matrix. If there exists a matrix L of type  such

that , then L is called left inverse of A. Similarly, if there exists a

matrix R of type  such that , then R is called right inverse

m × n n × m

LA = In

n × m AR = Im

https://dl.doubtnut.com/l/_Awh8SYnVTAy2
https://dl.doubtnut.com/l/_rsB0253ApjNL
https://dl.doubtnut.com/l/_0yBVJrcKcp5s


of A. 

For example, to �nd right inverse of matrix 

, we take   

and solve , i.e.,  

  

  

As this system of equations is inconsistent, we say there is no right

inverse for matrix A. 

The number of right inverses for the matrix  is

A. 0

B. 1

C. 2

D. in�nite

Answer: D

Watch Video Solution

A =
⎡
⎢
⎣

1 −1

1 1

2 3

⎤
⎥
⎦

R = [
x y x

u v w
]

AR = I3

⎡
⎢
⎣

1 −1

1 1

2 3

⎤
⎥
⎦
[
x y z

u v w
] =

⎡
⎢
⎣

1 0 0

0 1 0

0 0 1

⎤
⎥
⎦

==⇒ x − u = 1 y − v = 0 z − w = 0

x + u = 0 y + v = 1 z + w = 0

2x + 3u = 0 2y + 3v = 0 2z + 3w = 1

[
1 −1 2

2 −1 1
]

https://dl.doubtnut.com/l/_0yBVJrcKcp5s


18. Let A be an  matrix. If there exists a matrix L of type  such

that , then L is called left inverse of A. Similarly, if there exists a

matrix R of type  such that , then R is called right inverse

of A. 

For example, to �nd right inverse of matrix 

, we take   

and solve , i.e.,  

  

  

As this system of equations is inconsistent, we say there is no right

inverse for matrix A. 

For which of the following matrices, the number of left inverses is greater

than the number of right inverses ?

A. 

m × n n × m

LA = In

n × m AR = Im

A =
⎡
⎢
⎣

1 −1

1 1

2 3

⎤
⎥
⎦

R = [
x y x

u v w
]

AR = I3

⎡
⎢
⎣

1 −1

1 1

2 3

⎤
⎥
⎦
[
x y z

u v w
] =

⎡
⎢
⎣

1 0 0

0 1 0

0 0 1

⎤
⎥
⎦

==⇒ x − u = 1 y − v = 0 z − w = 0

x + u = 0 y + v = 1 z + w = 0

2x + 3u = 0 2y + 3v = 0 2z + 3w = 1

[
1 2 4

−3 2 1
]

https://dl.doubtnut.com/l/_0yBVJrcKcp5s
https://dl.doubtnut.com/l/_lpikvAXYeStg


B. 

C. 

D. None of these

Answer: C

Watch Video Solution

[
3 2 1

3 2 1
]

⎡
⎢
⎣

1 4

2 −3

2 −3

⎤
⎥
⎦

19. Let A be the set of all  symmetric matrices all of whose entries

are 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

D. 3

Answer: A

3 × 3

https://dl.doubtnut.com/l/_lpikvAXYeStg
https://dl.doubtnut.com/l/_xfrqDdO2oAEx


Watch Video Solution

20. 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 than 4 (B) at least 4 but less than 7 (C) at least

7 but less than 10 (D) at least 10

A. less than 4

B. at least 4 but less than 7

C. at least 7 but less than 10

D. at leat 10

Answer: B

Watch Video Solution

3 × 3

A
⎡
⎢
⎣

x

y

z

⎤
⎥
⎦

=
⎡
⎢
⎣

1

0

0

⎤
⎥
⎦

https://dl.doubtnut.com/l/_xfrqDdO2oAEx
https://dl.doubtnut.com/l/_hZ5OIsCoDIxE
https://dl.doubtnut.com/l/_c1JcCmNCwmG8


21. 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 than 4 (B) at least 4 but less than 7 (C) at least

7 but less than 10 (D) at least 10

A. 0

B. more than 2

C. 2

D. 1

Answer: B

Watch Video Solution

3 × 3

A
⎡
⎢
⎣

x

y

z

⎤
⎥
⎦

=
⎡
⎢
⎣

1

0

0

⎤
⎥
⎦

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

matrices : 

Tp 2 × 2

https://dl.doubtnut.com/l/_c1JcCmNCwmG8
https://dl.doubtnut.com/l/_EMlgVC6a8mpY


The number of A in  such that the trace of a is not divisible by p but det

(A) divisible by p is [Note : The trace of matrix is the sum of its diaginal

entries].

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Tp

(p − 1)2

2(p − 1)

(p − 1)2 + 1

2p − 1

23. 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. 

Tp 2 × 2

TP = {A = [
a b

c a
] : a, b, c ∈ {0, 1, ..., p − 1}}

TP

(p − 1)(p2 − p + 1)

https://dl.doubtnut.com/l/_EMlgVC6a8mpY
https://dl.doubtnut.com/l/_PT30KwfZzNzA


B. 

C. 

D. 

Answer: C

Watch Video Solution

p3 − (p − 1)2

(p − 1)2

(p − 1)(p2 − 2)

24. Let p be an odd prime number and , be the following set of 

matrices  The

number of A in , such that A is either symmetric or skew-symmetric or

both, and det (A) divisible by p is

A. 2p-1

B. 

C. 3p-4

D. 

Tp 2 × 2

Tp = {A = [
a b

c a
] : a, b, c ∈ {0, 1, 2, .........p − 1}}

Tp

p3 − 5p

p3 − p2

https://dl.doubtnut.com/l/_PT30KwfZzNzA
https://dl.doubtnut.com/l/_q59bFdjzx443


Answer: D

Watch Video Solution

25. Let a,b, and c be three real numbers satistying

 If the point  with reference to (E),

lies on the plane , the the value of  is

A. 0

B. 12

C. 7

D. 6

Answer: D

Watch Video Solution

[a, b, c]
⎡
⎢
⎣

1 9 7

8 2 7

7 3 7

⎤
⎥
⎦

= [0, 0, 0] P (a, b, c)

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

https://dl.doubtnut.com/l/_q59bFdjzx443
https://dl.doubtnut.com/l/_dH8jNBNFi6GD


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

 If the point  with reference to (E),

lies on the plane , the the value of  is

A. 

B. 

C. 3

D. 

Answer: A

Watch Video Solution

[a, b, c]
⎡
⎢
⎣

1 9 7

8 2 7

7 3 7

⎤
⎥
⎦

= [0, 0, 0] P (a, b, c)

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

−2

2

−3

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

Let b=6, with a and c satisfying (E). If  and [a, b, c]
⎡
⎢
⎣

1 9 7

8 2 7

7 3 7

⎤
⎥
⎦

= [0, 0, 0] α

https://dl.doubtnut.com/l/_Js57JLAQm01a
https://dl.doubtnut.com/l/_PpvCsvWW80qf


Matrix Type

 are the roots of the quadratic equation 

 is (A) 6 (B) 7 (C)  (D) oo

A. 6

B. 7

C. 

D. 

Answer: B

Watch Video Solution

β

ax2 + bx + c = 0then
∞

∑
n= 0

( + )
n1

α

1

β

6

7

6

7

∞

https://dl.doubtnut.com/l/_PpvCsvWW80qf


1. Match the following lists : 

Watch Video Solution

2. Match the following lists : 

Watch Video Solution

https://dl.doubtnut.com/l/_FOlD8nyBNjZm
https://dl.doubtnut.com/l/_2MaDF5m8hAXr
https://dl.doubtnut.com/l/_aVoOyIjs6Gwf


3. Match the following lists : 

Watch Video Solution

4. Consider a matrix  of order  such that 

where .  

Match List I with List II and select the correct answer using the codes

A = [aij] 3 × 3 aij = (k)i+ j

k ∈ I

https://dl.doubtnut.com/l/_aVoOyIjs6Gwf
https://dl.doubtnut.com/l/_4reD0x2QVt0D


given below the lists. 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

a b c d

r p s q

a b c d

s p q r

a b c d

r p q s

a b c d

q p r s

https://dl.doubtnut.com/l/_4reD0x2QVt0D


5. Match the following lists : 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

a b c d

s r q p

a b c d

s p q r

a b c d

q p s r

a b c d

s q r p

https://dl.doubtnut.com/l/_Zpb03HJG8uV5


Numerical Value Type

1.  the

 identity matrix  then the product of all elements of matrix  is

_____.

Watch Video Solution

A = [
0 1

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

0

11
](whereIis

2 × 2 ), V

2. If  is an idempotent matrix and  ,

then the value of  is ______.

Watch Video Solution

[abc1 − a] f(x) = x −2 = bc = 1/4

1/f(a)

3. Let  be the solution set of equation

 is the corresponding unit

matrix and  then the minimum value of 

x

Ax = I ., whereA + [01 − 14 − 343 − 34]andI

x ⊆ N,

∑ (cosx θ + sinx θ), θ ∈ R.

https://dl.doubtnut.com/l/_Zpb03HJG8uV5
https://dl.doubtnut.com/l/_yOQvyTeQenTe
https://dl.doubtnut.com/l/_waVvbya8Nz9H
https://dl.doubtnut.com/l/_CztFtJEvIWqV


Watch Video Solution

4.  is de�ned as 

for all x in domain, then the value of  for  is

_________.

Watch Video Solution

A = [
1 tanx

−tanx 1
] and f(x) f(x) = det(ATA− 1)

(f(f(f(f.... f(x)))) (n ≥ 2)

5. The equation  has  solution for 

besides  Then the value of  is _______.

Watch Video Solution

⎡
⎢
⎣

1 2 2

1 3 4

2 4 k

⎤
⎥
⎦

⎡
⎢
⎣

x

y

z

⎤
⎥
⎦

=
⎡
⎢
⎣

0

0

0

⎤
⎥
⎦

a (x, y, z)

(0, 0, 0). k

6. If  is an idempotent matrix satisfying,

 is the unit matrix of the name order

as that of  then th value of  is equal to ________.

Watch Video Solution

A

(I − 0. 4A)
− 1

= I − αA, whereI

A, |9α|

https://dl.doubtnut.com/l/_CztFtJEvIWqV
https://dl.doubtnut.com/l/_YcOWlqItW4EW
https://dl.doubtnut.com/l/_49BjJupxsDru
https://dl.doubtnut.com/l/_5Dc0H9LLovU9


Watch Video Solution

7. Let

be three given matrices, where  Given that 

 then the value of  is ______.

Watch Video Solution

A = [3x216x], B = [abc], andC = [(x + 2)
2
5x22x5x22x(x + 2)

2
2x(x + 2

a, b, candx ∈ R.

f(x) = ax2 + bx + c, f(I)

8. Let  be the set of all  skew-symmetri matrices whose entries are

either  If there are exactly three 0s three 1s, and there 

 , then the number of such matrices is __________.

Watch Video Solution

A 3 × 3

−1, 0, or 1.

( − 1)' s

9. Let  be a matrix such that 

 is the cofactor of  is the

unit matrix of order 3.

A = ([aij])3 × 3

∀T = 4Iandaij + 2cij = 0, wherecij aijandI

https://dl.doubtnut.com/l/_5Dc0H9LLovU9
https://dl.doubtnut.com/l/_PAGA9HCLYxaI
https://dl.doubtnut.com/l/_uAjewMeiMirS
https://dl.doubtnut.com/l/_VEbTlgXukSAc


then the value of  is _______.

Watch Video Solution

|a11 + 4a12a13a21a22 + 4a23a31a32a33 + 4| + 5λ|a11 + 1a12a13a21a22 + 1a23

10λ

10. Let  be the set which contains all possible values of 

for which  be non-singular idempotent

matrix. Then the sum of all the elements of the set  is ________.

Watch Video Solution

S l, m, n, p, q, r

A =
⎡
⎢
⎣

l2 − 3 p 0

0 m2 − 8 q

r 0 n2 − 15

⎤
⎥
⎦

S

11. If  is a diagonal matrix of order  is commutative with every

square matrix or order  under multiplication and  then

the value of  is ______.

Watch Video Solution

A 3 × 3

3 × 3 tr(A) = 12,

|A|
1 / 2

https://dl.doubtnut.com/l/_VEbTlgXukSAc
https://dl.doubtnut.com/l/_Avewy4ZVXBoC
https://dl.doubtnut.com/l/_exg3Hbs5Ueex


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

 is ___________.

Watch Video Solution

A

|A| = 2, then∣
∣(adjA

− 1)
− 1∣

∣

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

, then tr.  is equal to ________.

Watch Video Solution

AB = O

A2 + B = I (A2 + B2)

14. If a, b, and c are integers, then number of matrices 

which are possible such that  is _______.

Watch Video Solution

A =
⎡
⎢
⎣

a b c

b c a

c a b

⎤
⎥
⎦

AAT = I

15. Let  be  matrix and  be  matrix such that

 is the sum of the elements of  row of A except . If det, ,

A = [aij] 3 × 3 B = [bij] 3 × 3

bij ith aij (A) = 19

https://dl.doubtnut.com/l/_km6vbCnjyMu5
https://dl.doubtnut.com/l/_tVgJHPvIACtD
https://dl.doubtnut.com/l/_Dr62VsgDioJF
https://dl.doubtnut.com/l/_ArCQGTtEjvI2


then the value of det. (B) is ________ .

Watch Video Solution

16. A square matrix M of order 3 satis�es , where  is an

identity matrix of order 3. If , then  is equal to _______.

Watch Video Solution

M 2 = I − M I

M n = 5I − 8M n

17. Let  and  be any three

matrices, where  and . If det. , then det. 

 is equal to _______ .

Watch Video Solution

A = [aij]3 × 3
, B = [bij]3 × 3

C = [cij]3 × 3

bij = 3i− jaij cij = 4i− jbij A = 2

(BC)

18. If A is a square matrix of order  such that , then sum of

the in�nite series  is equal to _______ .

Watch Video Solution

2 × 2 |A| = 27

|A| +
∣
∣
∣

A
∣
∣
∣

+
∣
∣
∣

A
∣
∣
∣

+
∣
∣
∣

A
∣
∣
∣

+ ...
1

2

1

4

1

8

https://dl.doubtnut.com/l/_ArCQGTtEjvI2
https://dl.doubtnut.com/l/_VA8i3vRQmywK
https://dl.doubtnut.com/l/_nvEj929bNNlD
https://dl.doubtnut.com/l/_ahjdjAxGbeZr


19. If A is a square matrix of order 2 and det. , then 

 is equal to ______ .

Watch Video Solution

A = 10

((tr. A)2 − tr. (A2))

20. Let A and B are two square matrices of order 3 such that det. 

and det. , then the value of det.  is

equal to _______ .

Watch Video Solution

(A) = 3

(B) = 2 ((adj. (B− 1A− 1))
− 1
)

21. Let P, Q and R be invertible matrices of order 3 such

 and . Then the value of det. 

 is equal to _______.

Watch Video Solution

A = PQ− 1, B = QR− 1 C = RP − 1

(ABC + BCA + CAB)

https://dl.doubtnut.com/l/_ahjdjAxGbeZr
https://dl.doubtnut.com/l/_lKNBPbQTIfzz
https://dl.doubtnut.com/l/_xgekLVNVVkMr
https://dl.doubtnut.com/l/_XL7wFNmYufIw
https://dl.doubtnut.com/l/_66VWbL4Nuicy


22. If  is the adjoint of a  matrix A and det. 

, then the value of alpha is ______ .

Watch Video Solution

P =
⎡
⎢
⎣

1 α 3

1 3 3

2 4 4

⎤
⎥
⎦

3 × 3

(A) = 4

23. A, B and C are three square matrices of order 3 such that A= diag

, det  and det , where . If det

, then the number of distinct

possible matrices A is ________ .

Watch Video Solution

(x, y, z) (B) = 4 (C) = 2 x, y, z ∈ I +

(adj(adj(ABC))) = 216 × 38 × 74

24. Let  be a matrix of order 2 where  and adj. 

. If det. , then the number of such matrices is ______ .

Watch Video Solution

A = [aij] aij ∈ { − 1, 0, 1}

A = − A (A) = − 1

https://dl.doubtnut.com/l/_66VWbL4Nuicy
https://dl.doubtnut.com/l/_x6COY7gN5lgJ
https://dl.doubtnut.com/l/_YadfENV2GR7Z


25. Let K be a positive real number and  and 

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

 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

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

−√k −2√k 0

⎤
⎥ ⎥
⎦

= 106

[k]

[k]

k

26. Let  be a  matrix satisfying 

 Then the sum of

the diagonal entries of  is _________.

Watch Video Solution

M 3 × 3

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

M

27. Let

z = , wherei = √−1 and r, sεP1, 2, 3}. LetP = [
( − z)r z

z2s z

−1 + √3i

2

https://dl.doubtnut.com/l/_KqLpcmYfYzOB
https://dl.doubtnut.com/l/_qAsuJ7NPSwCb
https://dl.doubtnut.com/l/_dD0PBYwCHdDt


Archives (Single correct Answer type)

and I be the iden�ty matrix or order 2. Then the total number of ordered

pairs (r,s) for which  is

Watch Video Solution

P 2 = − I

1. 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 a correct

explanation for statement 1.

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

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

2 × 2

(adjA) = A

|adjA| = |A|

https://dl.doubtnut.com/l/_dD0PBYwCHdDt
https://dl.doubtnut.com/l/_T8akeJCcJ3kf


Answer: B

Watch Video Solution

2. 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. at least 7

D. less than 4

Answer: C

Watch Video Solution

3. Let A be a  matrix with non-zero entries and let Â 2=I, where i is a 

 identity matrix, Tr(A) i= sum of diagonal elements of A and  =

2 × 2

2 × 2 |A|

https://dl.doubtnut.com/l/_T8akeJCcJ3kf
https://dl.doubtnut.com/l/_Y0m4RKIZDBj1
https://dl.doubtnut.com/l/_eUw8mlRclctf


determinant of matrix A. Statement 1:Tr(A)=0 Statement 2: =1 . then (A)

Statement 1 is false, statement 2 is true. (B) Statement 1 is true,

statement 2 is true, statement 2 is a correct explanation for statement 1.

(C) Statement 1 is true, statement 2 is true, statement 2 is a correct

explanation for statement 1. (D) Statement 1 is true, statement 2 is false.

A. Statement 1 is false, statement 2 is true.

B. Statement 1 is true, statement 2 is true, statement 2 is a correct

explanation for statement 1.

C. Statement 1 is true, statement 2 is true, statement 2 is a correct

explanation for statement 1.

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

Answer: D

Watch Video Solution

|A|

https://dl.doubtnut.com/l/_eUw8mlRclctf


4. 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 false, statement 2 is true.

B. Statement 1 is true, statement 2 is true, statement 2 is a correct

explanation for statement 1.

C. Statement 1 is true, statement 2 is true, statement 2 is not a correct

explanation for statement 1.

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

Answer: C

Watch Video Solution

A(BA) (AB)A

AB

https://dl.doubtnut.com/l/_mDIEz9yAXQdd


5. Let . If  and  are column matrices such that 

 and , then  is equal to :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

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

⎞
⎟
⎠

6. Let P and Q be  matrices with  . If 

 , then determinant of  is equal to

(1)  (2) 1 (3) 0 (4) 

3 × 3 P ≠ Q

P 3 = Q3andP 2Q = Q2P (P 2 + Q2)

2 1

https://dl.doubtnut.com/l/_v0app302z4HZ
https://dl.doubtnut.com/l/_vF4F50q2B9zT


A. 

B. 1

C. 0

D. 

Answer: C

Watch Video Solution

−2

−1

7. If  is the adjoint of a  matrix A and det. ,

then the value of alpha is ______ .

A. 4

B. 11

C. 5

D. 0

P =
⎡
⎢
⎣

1 α 3

1 3 3

2 4 4

⎤
⎥
⎦

3 × 3 (A) = 4

https://dl.doubtnut.com/l/_vF4F50q2B9zT
https://dl.doubtnut.com/l/_xGPflk0IxOLm


Answer: B

Watch Video Solution

8. If A is an  non-singular matrix such that  and 

 , then  equals (1)  (2)  (3)  (4) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3 × 3 AAT = ATA

B = A− 1AT BBT I + B I B− 1 (B− 1)
T

I + B

I

B− 1

(B− 1)'

9. If  is a matrix satisfying the equation  ,

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

A = [12221 − 2a2b] ∀T = 9I

I 3 × 3

https://dl.doubtnut.com/l/_xGPflk0IxOLm
https://dl.doubtnut.com/l/_PEOkCzumNxTz
https://dl.doubtnut.com/l/_eQFsggJWeeiz


(1)  (2)  (3) (2, 1) (4) 

A. (2, -1)

B. (-2, 1)

C. (2, 1)

D. (-2, -1)

Answer: D

View Text Solution

(2, − 1) ( − 2, 1) ( − 2, − 1)

10. If  and  , then  is equal to: (1) 

 (2) 5 (3) 4 (4) 13

A. 5

B. 4

C. 13

D. 

A = [
5a −b

3 2
] AadjA = AAT 5a + b

−1

−1

https://dl.doubtnut.com/l/_eQFsggJWeeiz
https://dl.doubtnut.com/l/_gD6r19vh5NQ4


JEE Advanced (Single Correct Answer Type)

Answer: A

Watch Video Solution

11. if  then 

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/_gD6r19vh5NQ4
https://dl.doubtnut.com/l/_QNBDdTdXNRxr


1. The number of  matrices  whose entries are either  and

for which the system  has exactly two distinct solution is a. 0

b.  c.  d. 

A. 0

B. 

C. 168

D. 2

Answer: A

Watch Video Solution

3 × 3 A 0 or 1

A

∣
∣
∣
∣
∣

x

y

z

∣
∣ 
∣ 
∣
∣

=
∣
∣ 
∣
∣

1

0

0

∣
∣ 
∣
∣

29 − 1 168 2

29 − 1

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

matrices of the form  where each of  is either 

ω ≠ 1 S

⎡
⎢
⎣

1 a b

ω 1 c

ω2 ω 1

⎤
⎥
⎦

, a, b, and c ω

https://dl.doubtnut.com/l/_crZeqOaBY0kw
https://dl.doubtnut.com/l/_xJMDLjio8jGz


or  Then the number of distinct matrices in the set  is (a)  (b)  (c) 

(d) 

A. 2

B. 6

C. 4

D. 8

Answer: A

Watch Video Solution

ω2. S 2 6 4

8

3. 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. 

P = [aij] 3 × 3

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

P Q 210 211 212 213

210

211

212

https://dl.doubtnut.com/l/_xJMDLjio8jGz
https://dl.doubtnut.com/l/_7wcNHFOjjF5c


D. 

Answer: D

Watch Video Solution

213

4. Let  and Q =  be two  matrices such that 

. Then  is equal to

A. 52

B. 103

C. 201

D. 205

Answer: B

Watch Video Solution

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/_7wcNHFOjjF5c
https://dl.doubtnut.com/l/_LAgEtNVSdVxN


Single correct Answer

5. How many  matrices  with entries from  are there, for

which the sum of the diagonal entries of  126 (b) 198 (c) 162 (d)

135

A. 198

B. 126

C. 135

D. 162

Answer: A

Watch Video Solution

3 × 3 M {0, 1, 2}

M TMis5?

1. If and , then   

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

A =
⎡
⎢
⎣

0 c −b

−c 0 a

b −a 0

⎤
⎥
⎦

B =
⎡
⎢
⎣

a2 ab ac

ab b2 bc

ac bc c2

⎤
⎥
⎦

(A + B)2 =

A B I A2 + B2

https://dl.doubtnut.com/l/_dOaMaxBuHAqi
https://dl.doubtnut.com/l/_ka4ZWxR1siKu


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

A

B

I

A2 + B2

2. If the value of  is equal to  then  is equal to

A. A. 

B. B. 

C. C. 

D. D. 

Answer: B

Watch Video Solution

50

∏
k= 1

[
1 2k − 1

0 1
] [

1 r

0 1
] r

62500

2500

1250

12500

https://dl.doubtnut.com/l/_ka4ZWxR1siKu
https://dl.doubtnut.com/l/_48iDEbw4rB3m


Watch Video Solution

3. A square matrix P satis�es , where I is identity matrix. If 

, then n is :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

P 2 = I − P

P n = 5I − 8P

4

5

6

7

4.  and  are two square matrices such that  and if 

, then  is

A. 

B. 

A B A2B = BA

(AB)10 = AkB10 k

1001

1023

https://dl.doubtnut.com/l/_48iDEbw4rB3m
https://dl.doubtnut.com/l/_ySULRLRMpjVV
https://dl.doubtnut.com/l/_tXdXuWIy4bXj


C. 

D. none of these

Answer: B

Watch Video Solution

1042

5. If matrix , matrix , where  and 

, , then  is

A. Singular

B. Zero matrix

C. Symmetric

D. Skew-Symmetric matrix

Answer: A

Watch Video Solution

A = [aij]3 × 3
B = [bij]3 × 3

aij + aji = 0

bij − bji = 0 ∀i j A4 ⋅ B3

https://dl.doubtnut.com/l/_tXdXuWIy4bXj
https://dl.doubtnut.com/l/_gEkmL5hBVy8R
https://dl.doubtnut.com/l/_A3753aNBclQR


6. If , then 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

A
⎛
⎜
⎝

1 3 4

3 −1 5

−2 4 −3

⎞
⎟
⎠

=
⎛
⎜
⎝

3 −1 5

1 3 4

+4 −8 6

⎞
⎟
⎠

A =

⎛
⎜
⎝

1 0 0

0 1 0

0 0 −2

⎞
⎟
⎠

⎛
⎜
⎝

0 1 0

1 0 0

0 0 1

⎞
⎟
⎠

⎛
⎜
⎝

1 0 0

1 0 0

0 0 −2

⎞
⎟
⎠

⎛
⎜
⎝

0 1 0

1 0 0

0 0 −2

⎞
⎟
⎠

7. Let  and . If  is a scalar multiple of

, then the value of  is

A. 

A =
⎡
⎢
⎣

−5 −8 −7

3 5 4

2 3 3

⎤
⎥
⎦

B =
⎡
⎢
⎣

x

y

1

⎤
⎥
⎦

AB

B x + y

−1

https://dl.doubtnut.com/l/_A3753aNBclQR
https://dl.doubtnut.com/l/_fthijsT31jWo


B. 

C. 

D. 

Answer: B

Watch Video Solution

−2

1

2

8.  and ,  for some matrix , then

which one of the following is correct ?

A. A. 

B. B. 

C. C. 

D. D. 

Answer: D

Watch Video Solution

A = [
a b

b −a
] MA = A2m m ∈ N M

M = [
a2m b2m

b2m −a2m
]

M = (a2 + b2)
m
[

1 0

0 1
]

M = (am + bm)[
1 0

0 1
]

M = (a2 + b2)
m− 1

[
a b

b −a
]

https://dl.doubtnut.com/l/_fthijsT31jWo
https://dl.doubtnut.com/l/_0s1V1T5g96xv


9. If  and ,  odd, then which of

the following is not the value of  (a)  (b)  (c)  (d) none of

these

A. 

B. 

C. 

D. none of these

Answer: D

Watch Video Solution

A = [aij]m×n
aij = (i2 + j2 − ij)(j − i) n

Tr(A) 0 |A| 2|A|

0

|A|

2|A|

10. If det,  and , then

�nd the value of det. .

A. 

(A − B) ≠ 0, A4 = B4, C 3A = C 3B B3A = A3B

(A3 + B3 + C 3)

0

https://dl.doubtnut.com/l/_0s1V1T5g96xv
https://dl.doubtnut.com/l/_zpD163uVVNyX
https://dl.doubtnut.com/l/_pxr3e1n9JSe7


B. 

C. 

D. 

Answer: A

Watch Video Solution

1

3|A|3

6

11. If , then which of the following is equivalent to 

A. A. 

B. B. 

C. C. 

D. D. 

Answer: C

Watch Video Solution

AB + BA = 0

A3 − B3

(A − B)(A2 + AB + B2)

(A − B)(A2 − AB − B2)

(A + B)(A2 − AB − B2)

(A + B)(A2 + AB − B2)

https://dl.doubtnut.com/l/_pxr3e1n9JSe7
https://dl.doubtnut.com/l/_vCWAfoOtNmpR


12.  are three matrices of the same order such that any two are

symmetric and the  one is skew symmetric. If  and 

, then  is

A. A. symmetric

B. B. skew symmetric

C. C. 

D. D. 

Answer: D

Watch Video Solution

A, B, C

3rd X = ABC + CBA

Y = ABC − CBA (XY )T

I − XY

−YX

13. If  and  are di�erent matrices of order  satisfying  and 

 (where ) then  is equal to (A)  (B) 

(C)  (D) 

A P n A3 = P 3

A2P = P 2A |A − P | ≠ 0 ∣∣A
2 + P 2∣∣ n 0

|A||P | |A + P |

https://dl.doubtnut.com/l/_vCWAfoOtNmpR
https://dl.doubtnut.com/l/_Hp72ZYiPeSqc
https://dl.doubtnut.com/l/_nBCFOdMCEEVh


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

n

0

|A||P |

|A + P |

14. Let ,  are square matrices of same order satisfying  and 

 then  equals.

A. 

B. 

C. 

D. 

Answer: D

A B AB = A

BA = B (A2010 + B2010)
2011

A + B

2010(A + B)

2011(A + B)

22011(A + B)

https://dl.doubtnut.com/l/_nBCFOdMCEEVh
https://dl.doubtnut.com/l/_HdPS5k49J0NP


Watch Video Solution

15. The number of  matrices , that are there with the elements as

real numbers satisfying  and  is (a) zero (b) one (c)

two (d) in�nite

A. zero

B. one

C. two

D. in�nite

Answer: C

Watch Video Solution

2 × 2 A

A + AT = I AAT = I

16. If the orthogonal square matrices  and  of same size satisfy

 then the value of 

A B

det A + det B = 0 det(A + B)

https://dl.doubtnut.com/l/_HdPS5k49J0NP
https://dl.doubtnut.com/l/_X5KIOkVY80lm
https://dl.doubtnut.com/l/_ImV9gFt5GSsI


A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

−1

1

0

17. If  then  

 equals to

A. 

B. 

C. 

D. 

Answer: D

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
]

https://dl.doubtnut.com/l/_ImV9gFt5GSsI
https://dl.doubtnut.com/l/_T63zLr3Ziq9Y


Watch Video Solution

18. Let  be a  matrix given by . If for every column

vector  satis�es  and ,  and 

. Then the value of 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A 3 × 3 A = (aij)3 × 3

X X'AX = 0 a12 = 2008 a13 = 2010

a23 = − 2012 a21 + a31 + a32 =

−6

2006

−2006

0

19. Let A and B be two non-singular matrices such 

that  , where I is the identity  

matrix, the least value of k such that  = I is

A ≠ I, B3 = I and AB = BA2

Ak

https://dl.doubtnut.com/l/_T63zLr3Ziq9Y
https://dl.doubtnut.com/l/_tKsEXdPUXkYk
https://dl.doubtnut.com/l/_XbTdSQELeFeJ


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

4

5

10

7

20. Let  be a  matrix, whereas  be a  amtrix. If 

, then the value of  is

A. 

B. 

C. 

D. 

Answer: D

A 2 × 3 B 3 × 2

det. (AB) = 4 det. (BA)

−4

2

−2

0

https://dl.doubtnut.com/l/_XbTdSQELeFeJ
https://dl.doubtnut.com/l/_Kn5FrjM7Ksym


Watch Video Solution

21. Let  be a square matrix of order  so that sum of elements of each

row is . Then the sum elements of matrix  is

A. A. 

B. B. 

C. C. 

D. D. 

Answer: B

Watch Video Solution

A 3

1 A2

1

3

0

6

22.  and  be  matrices such that , then

A. A. 

B. B. 

A B 3 × 3 AB + A + B = 0

(A + B)2 = A2 + 2AB + B2

|A| = |B|

https://dl.doubtnut.com/l/_Kn5FrjM7Ksym
https://dl.doubtnut.com/l/_KKUeVwBnWi1W
https://dl.doubtnut.com/l/_OQl8l6EeMt3m


C. C. 

D. D. none of these

Answer: A

Watch Video Solution

A2 = B2

23. If  and  , then  (where  and 

are matrices of odd order)

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(A + B)2 = A2 + B2 |A| ≠ 0 |B| = A B

2

−2

1

0

https://dl.doubtnut.com/l/_OQl8l6EeMt3m
https://dl.doubtnut.com/l/_xkNSK6lLNaaG
https://dl.doubtnut.com/l/_eXzHYEcV1W4U


24. If  is a square matrix of order  such that , then 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A 3 |A| = 5

|Adj(4A)| =

53 × 42

52 × 43

52 × 163

53 × 162

25. If  and  are two non singular matrices and both are symmetric and

commute each other, then

A. Both  and  are symmetric.

B.  is symmetric but  is not symmetric.

C.  is symmetric but  is not symmetric.

A B

A− 1B A− 1B− 1

A− 1B A− 1B− 1

A− 1B− 1 A− 1B

https://dl.doubtnut.com/l/_eXzHYEcV1W4U
https://dl.doubtnut.com/l/_1adeco5TLpcP


D. Neither  nor  are symmetric

Answer: A

Watch Video Solution

A− 1B A− 1B− 1

26. If  is a square matrix of order  such that , then 

 is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A 3 |A| = 2

∣
∣(adjA

− 1)
− 1∣

∣

1

2

4

8

https://dl.doubtnut.com/l/_1adeco5TLpcP
https://dl.doubtnut.com/l/_7qbwZRcC8Y2q


27. Let matrix  , where . If 

, then the number of such  are

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A =
⎡
⎢
⎣

x y −z

1 2 3

1 1 2

⎤
⎥
⎦

x, y, z ∈ N

|adj(adj(adj(adjA)))| = 48 ⋅ 516 (x, y, z)

28

36

45

55

28. A be a square matrix of order  with  such that 

, where  is a adjoint of matrix , then the

value of  is

A. 

2 |A| ≠ 0

|A + |A|adj(A)| = 0 adj(A) A

|A − |A|adj(A)|

1

https://dl.doubtnut.com/l/_NXOEohJKqPgP
https://dl.doubtnut.com/l/_00jTY8wp4yux


B. 

C. 

D. 

Answer: D

Watch Video Solution

2

3

4

29. If S is a real skew-symmetric matrix and det. , then prove

that matrix  is orthogonal.

A. idempotent matrix

B. symmetric matrix

C. orthogonal matrix

D. none of these

Answer: C

Watch Video Solution

(I − S) ≠ 0

A = (I + S)(I − S) − 1

https://dl.doubtnut.com/l/_00jTY8wp4yux
https://dl.doubtnut.com/l/_bn4WMp4vNbZs


30. If , then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A =
⎡
⎢
⎣

3 −3 4

2 −3 4

0 −1 1

⎤
⎥
⎦

1

2

3

4

31. If  and  and , then �nd the

value of 

A. 

B. 

A =
⎡
⎢
⎣

1 −1 1

0 2 −3

2 1 0

⎤
⎥
⎦

B = (adjA) C = 5A

|adjB|

|C|

25

2

https://dl.doubtnut.com/l/_bn4WMp4vNbZs
https://dl.doubtnut.com/l/_h8qUlonZgDaP
https://dl.doubtnut.com/l/_1R8HVOfK5Mke


C. 

D. 

Answer: C

Watch Video Solution

1

5

32. Let  and  be two non-singular square matrices such that 

and . If , then value of  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A B B ≠ I

AB2 = BA A3 − B− 1A3Bn n

4

5

8

7

https://dl.doubtnut.com/l/_1R8HVOfK5Mke
https://dl.doubtnut.com/l/_YPoFxNvQrOaU
https://dl.doubtnut.com/l/_fXcD2TCnM95r


33. If  is an idempotent matrix satisfying,

 is the unit matrix of the name order

as that of  then th value of  is equal to ________.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A

(I − 0. 4A) − 1 = I − αA, whereI

A, |9α|

−1/3

1/3

−2/3

2/3

34. If  and  are two non-singular matrices which commute, then

A. 

B. 

A B

(A(A + B) − 1
B)

− 1
(AB) =

A + B

A− 1 + B− 1

https://dl.doubtnut.com/l/_fXcD2TCnM95r
https://dl.doubtnut.com/l/_6NIEgcmvURGv


C. 

D. none of these

Answer: A

Watch Video Solution

A− 1 + B

https://dl.doubtnut.com/l/_6NIEgcmvURGv

