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MATRICES

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/_kM4X7wEdtwty
https://dl.doubtnut.com/l/_VN2FBCQAlSFK


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/_VN2FBCQAlSFK
https://dl.doubtnut.com/l/_rCAxh21vKwCi
https://dl.doubtnut.com/l/_sPzbaExMreaN
https://dl.doubtnut.com/l/_L3k3Ub5vdO2G
https://dl.doubtnut.com/l/_RhLMlhrujBjs


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/_RhLMlhrujBjs
https://dl.doubtnut.com/l/_b1mOOcBSbHxQ
https://dl.doubtnut.com/l/_nUtIHrs3FrOq


Illustration

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

, then the value of  is

equal to

Watch Video Solution

|A| = 3 and |B| = 2 ∣∣A
− 1adj(B− 1)adj(3A− 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/_XaSryHGbrQeT
https://dl.doubtnut.com/l/_ab6MvE2nkEbK
https://dl.doubtnut.com/l/_AyfYLkoLcbVg


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/_J1gB7e8liFZF
https://dl.doubtnut.com/l/_6MfIrOET8mTe
https://dl.doubtnut.com/l/_aKKbFhjhXXc4


6. For , let  

 and 

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

⎤
⎥
⎦

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/_ynvK0qqwONne
https://dl.doubtnut.com/l/_EMSIYX8YTDuZ
https://dl.doubtnut.com/l/_lzXOBwEwMoAC


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,  is a skew-symmetric matrix and  and  are

symmetric matrices.

Watch Video Solution

A (i)A + AT

(ii)A − AT (iii) ∀T ATA

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/_5cUQdGysiiA0
https://dl.doubtnut.com/l/_iYm5s1d0TWQ6
https://dl.doubtnut.com/l/_dqWpX1qnyrFV
https://dl.doubtnut.com/l/_27PTVbgAaQZb


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

https://dl.doubtnut.com/l/_27PTVbgAaQZb
https://dl.doubtnut.com/l/_PQeo6tlF1JbX
https://dl.doubtnut.com/l/_98TQw2nTdUOp
https://dl.doubtnut.com/l/_vdPvbzpg6ZDu


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 square

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

 (D) None of these

Watch Video Solution

11 − n

8 × 8 3 × 13

AB = BA

17. If  and  then AB and BA are de�ned

and 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/_ruzlZMfFKBGG
https://dl.doubtnut.com/l/_gVXH34iNVzuI
https://dl.doubtnut.com/l/_3mZoMuUsKmaq
https://dl.doubtnut.com/l/_EmIfRjs6LTPc


19. Find the values of  if the matrix 

satisfy the equation  .

Watch Video Solution

x,   y ,  z A = [02yzxy − zx − yz]

AT  A = I3

20. If , then prove that 

.

Watch Video Solution

A = [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.

Watch Video Solution

A = [
2 1

0 3
] A10 = [

a b

c d
] a + d

https://dl.doubtnut.com/l/_EmIfRjs6LTPc
https://dl.doubtnut.com/l/_eQ5qi5T9WKYf
https://dl.doubtnut.com/l/_uKozMRz538ca
https://dl.doubtnut.com/l/_njXL0CTD7XjW


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 a be square matrix. Then prove that  and  are symmetric

matrices.

Watch Video Solution

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/_njXL0CTD7XjW
https://dl.doubtnut.com/l/_1t56QcljWeWT
https://dl.doubtnut.com/l/_KNrdkrfxhLjz
https://dl.doubtnut.com/l/_RCr0HGtPvwUB


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 then numerical quantity

of  should be

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/_Sk8MfHBS3Pnf
https://dl.doubtnut.com/l/_s6g2i1jITfaG
https://dl.doubtnut.com/l/_5Hpqe5JxWbHC
https://dl.doubtnut.com/l/_21GcSRnDjJSm


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

then proveby induction that . Further, prove that 

for all .

Watch Video Solution

AB = BA

ABn = BnA

(AB)
n

= AnBn n ∈ N

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/_21GcSRnDjJSm
https://dl.doubtnut.com/l/_UTGWA0xwMhWP
https://dl.doubtnut.com/l/_4ysO5OrUolKM
https://dl.doubtnut.com/l/_4ZjQyavpzpRA


Watch Video Solution

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 = [abcbcacab], 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.

https://dl.doubtnut.com/l/_4ZjQyavpzpRA
https://dl.doubtnut.com/l/_cndrXJlfxbpq
https://dl.doubtnut.com/l/_z0ldImFjiVCl
https://dl.doubtnut.com/l/_KEQ0jcQAxcJT


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

. So,  and .  

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

Q(x1, y1) x1 = x y(1) = − y

{
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 A =
⎡
⎢
⎣

1 1 3

5 2 6

−2 −1 −3

⎤
⎥
⎦

A14 + 3A − 2I

https://dl.doubtnut.com/l/_rfJUCHucG1Iy
https://dl.doubtnut.com/l/_3mduDF1Zr9VB
https://dl.doubtnut.com/l/_IoXYki3J4Vfo


Watch Video Solution

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/_IoXYki3J4Vfo
https://dl.doubtnut.com/l/_LbaHBCgr8dQ0
https://dl.doubtnut.com/l/_H7OBJspm27Pz


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/_H7OBJspm27Pz
https://dl.doubtnut.com/l/_CeDCNs3Hctph
https://dl.doubtnut.com/l/_Zk1kbMoaUAMb
https://dl.doubtnut.com/l/_Nenxl5Je6Hqd


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  

(i)  (ii) adj. A

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  is :

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/_bdIm0YBjaQjy
https://dl.doubtnut.com/l/_mMa1kd0hAaMG
https://dl.doubtnut.com/l/_dfbPHXJUGfTz
https://dl.doubtnut.com/l/_hTl7h6Is709n


47. Matrices a and B satisfy , where . Find 

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

.  

(ii) without �nding , 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/_hTl7h6Is709n
https://dl.doubtnut.com/l/_39eJfooY5tjk
https://dl.doubtnut.com/l/_6boxMs1Fub74


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/_FhStBnAd173j
https://dl.doubtnut.com/l/_WRfGeDe8U6FL
https://dl.doubtnut.com/l/_Mr5sEoIwwOrZ


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

.

Watch Video Solution

(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 matric such

that , then show that X is skew symmetric

ATA = I

X = (A + I) − 1(A − I)

https://dl.doubtnut.com/l/_azpnj2Q3Z0CB
https://dl.doubtnut.com/l/_9wyJ201kCrXX
https://dl.doubtnut.com/l/_KbzTGmmR1MyX
https://dl.doubtnut.com/l/_g1g2JojOgiCi


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

(20 − 1510013)

59. Let a be a  matric such that  

, then �nd .

Watch Video Solution

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/_g1g2JojOgiCi
https://dl.doubtnut.com/l/_cbcPmqZ4Jcne
https://dl.doubtnut.com/l/_2woKjehWnwW2
https://dl.doubtnut.com/l/_myy17QjQ2DYP


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. about to only mathematics

Watch Video Solution

https://dl.doubtnut.com/l/_myy17QjQ2DYP
https://dl.doubtnut.com/l/_grIpv49ILUg9
https://dl.doubtnut.com/l/_rmetAQ9TuMEZ
https://dl.doubtnut.com/l/_nPNyTbWmaIWB


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, .... , lamndan 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

https://dl.doubtnut.com/l/_3Y6Ixb2xBxuH
https://dl.doubtnut.com/l/_qHVrPVJZmtLX
https://dl.doubtnut.com/l/_6Yp9JEutA5W0


Cae 13 1

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

prove that det .

Watch Video Solution

3 × 3

A = 0

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]

https://dl.doubtnut.com/l/_l8Qvbu3ruOaf
https://dl.doubtnut.com/l/_JjsRp7dE1NTW
https://dl.doubtnut.com/l/_KGqrBI2NVUiG


Cae 13 2

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

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

https://dl.doubtnut.com/l/_0POPcuSQ8eyy
https://dl.doubtnut.com/l/_S0qBq1niGYgh
https://dl.doubtnut.com/l/_7K714q38IYfi
https://dl.doubtnut.com/l/_omgCKKTrbcfc


1. Solve for x and y , .

Watch Video Solution

x[
2

1
] + y[

3

5
] + [

−8

−11
] = 0

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. .

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/_omgCKKTrbcfc
https://dl.doubtnut.com/l/_kVFicSaXGrKy
https://dl.doubtnut.com/l/_lny2zuyWHbrb
https://dl.doubtnut.com/l/_pROojI3rvCLi


Cae 13 3

Watch Video Solution

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 

  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/_pROojI3rvCLi
https://dl.doubtnut.com/l/_cYuCsXqLBAPy
https://dl.doubtnut.com/l/_vxfceyU242tn
https://dl.doubtnut.com/l/_GsXXtHoHcOpF


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

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(AB)TC

CTC(AB)T

CTAB

ATABBTC

2. Let , where .

Then prove that a is unit matrix.

Watch Video Solution

A = BBT + CCT B = [
cos θ

sin θ
], C = [

sin θ

−cos θ
], θ ∈ R

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

.

R(t) = [
cos t sin t

−sin t cos t
]

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

https://dl.doubtnut.com/l/_GsXXtHoHcOpF
https://dl.doubtnut.com/l/_C217c3METwZB
https://dl.doubtnut.com/l/_vbWwNrYIaWy9


Watch Video Solution

4. if  where  and  then  equals to:

Watch Video Solution

A = [
i 0

0 i
] i = √−1 xεN A4x

5. If  prove that  where  is any

positive integer.

Watch Video 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

https://dl.doubtnut.com/l/_vbWwNrYIaWy9
https://dl.doubtnut.com/l/_jj3y8b4Aojjw
https://dl.doubtnut.com/l/_Lf8KlRoABrQE
https://dl.doubtnut.com/l/_Pix5mwKQz5OP


7. for what values of x: 

Watch Video Solution

[1  2  1]
⎡
⎢
⎣

1 2 0

2 0 1

1 0 2

⎤
⎥
⎦

⎡
⎢
⎣

0

2

x

⎤
⎥
⎦

= 0?

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

IfA = [
cos θ sin θ

−sin θ cos θ
], then Lim

x> ∞
An1

n

https://dl.doubtnut.com/l/_FR8Bf56yAeEH
https://dl.doubtnut.com/l/_32w0cvD8pGKx
https://dl.doubtnut.com/l/_NoBWDqR9CmOB


Cae 13 4

Watch Video Solution

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 − BTA

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/_NoBWDqR9CmOB
https://dl.doubtnut.com/l/_Dzt51rseE0X0
https://dl.doubtnut.com/l/_nqAJcAuOdJiO
https://dl.doubtnut.com/l/_2fvIWzOOb5e6


Watch Video Solution

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

https://dl.doubtnut.com/l/_2fvIWzOOb5e6
https://dl.doubtnut.com/l/_zrAbdZfxVnm7
https://dl.doubtnut.com/l/_mI2fJ79hIWeo
https://dl.doubtnut.com/l/_oUZCwbQ13lfA


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

det. .

Watch Video Solution

ATA = I

(A2 − I)

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. If  , then prove that 

 is a polynomial with

scalar coe�cient.

Watch Video Solution

D = diag[d1, d2, dn]

f(D) = diag[f(d1), f(d2), , f(dn)], wheref(x)

https://dl.doubtnut.com/l/_SBPJ47APxSVv
https://dl.doubtnut.com/l/_bn8wI58CjjeV
https://dl.doubtnut.com/l/_8ynuxIFtdXd2


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
]

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

are involuntary ?

Watch Video Solution

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

are involuntary ?

Watch Video Solution

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

matrices.

https://dl.doubtnut.com/l/_qu1EZLFWsjby
https://dl.doubtnut.com/l/_XiJtawjbAheD
https://dl.doubtnut.com/l/_PxPe1qSbKmxI
https://dl.doubtnut.com/l/_jD767mCqJH20


Cae 13 5

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/_jD767mCqJH20
https://dl.doubtnut.com/l/_ENopNnCUhEnI
https://dl.doubtnut.com/l/_MRPPCzxKOG01


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 = [3175] 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 . Alsp, �nd the least  

value of  of which 

Watch Video Solution

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/_qoo0AZEunSAm
https://dl.doubtnut.com/l/_KjyBI3RV6RDe
https://dl.doubtnut.com/l/_MD7Wjls8wDDx
https://dl.doubtnut.com/l/_Frys4AKSc2xw


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/_Frys4AKSc2xw
https://dl.doubtnut.com/l/_pFv2X9OxXNiR
https://dl.doubtnut.com/l/_kFInAouGFJpp
https://dl.doubtnut.com/l/_qE4bp4Vf0BEI


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/_oQ02NyKexMul
https://dl.doubtnut.com/l/_oBOKSEOFvfHZ
https://dl.doubtnut.com/l/_bkt4B8nNn6Ln
https://dl.doubtnut.com/l/_jT3kcB6BNVQB


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 matris are either

0 or 1

Watch Video Solution

https://dl.doubtnut.com/l/_jT3kcB6BNVQB
https://dl.doubtnut.com/l/_ovGkcZvHUbzH
https://dl.doubtnut.com/l/_qp9Q9Ezbb0p7
https://dl.doubtnut.com/l/_PN2QYocYnnm6


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/_WPGA4Ny6Qi8c
https://dl.doubtnut.com/l/_7mD57qtxPoPO
https://dl.doubtnut.com/l/_Zp41ncguhjmP


2. Elements of a matrix A of order 10 x 10 are de�ned as 

(where omega is cube root unity), then tr(A) of matrix is

A. 0

B. 1

C. 3

D. none of these

Answer: D

Watch Video Solution

aij = ωi+ j

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

 will be i) symmetric ii) skew-symmetric iii)

neither symmetric nor skew-symmetric iv) data not adequate

A. symmetric

B. skew-symmetric

A1, A2, , A2n− 1aren

B =
n

∑
r= 1

(2r − 1)(A2r− 1)
2r− 1

https://dl.doubtnut.com/l/_Zp41ncguhjmP
https://dl.doubtnut.com/l/_yotaoYFfQ4Oi


C. neither symmetric nor skew-symmetric

D. data not adequate

Answer: B

Watch Video Solution

4. The equation  has  

i) y=0 (p) rational roots

ii) y=-1 (q) irrational roots

(r) integral roots

A. 

B. 

C. 

D. 

Answer: C

[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/_yotaoYFfQ4Oi
https://dl.doubtnut.com/l/_Ue3yggb2yZkQ


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/_Ue3yggb2yZkQ
https://dl.doubtnut.com/l/_PrETcM16ZmGt


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/_Jwtn5C81eVPV
https://dl.doubtnut.com/l/_vU9nT6CDshT9


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/_vU9nT6CDshT9
https://dl.doubtnut.com/l/_eQXLIvdbHu1i
https://dl.doubtnut.com/l/_Jg95W3ruhED4


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 

 should satisfy the relation.  b.  c.

 d. 

A. 

[αβγ − α]

α, βandγ 1 − α2 + βγ = 0 α2 + βγ = 0

1 + α2 + βγ = 0 1 − α2 − βγ = 0

1 − α2 + βγ = 0

https://dl.doubtnut.com/l/_Jg95W3ruhED4
https://dl.doubtnut.com/l/_tYVkA6ASqEMV


B. 

C. 

D. 

Answer: B

Watch Video Solution

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

Watch Video Solution

A = [
i − i

− i i
] and B = [

1 −1

−1 1
], then, A8 4B

128B −128B −64B

−128

−64

https://dl.doubtnut.com/l/_tYVkA6ASqEMV
https://dl.doubtnut.com/l/_Isk7d6MqLsSL


12. If  , then sum of all the elements

of matrix  is  b.  c.  d. 

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 0 1 2 −3

−3

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

 and . Then

A. 

x, − 1 < x < 1

(1 − x) − 1[
1 −x

−x 1
] z =

x + y

1 + xy

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

https://dl.doubtnut.com/l/_Isk7d6MqLsSL
https://dl.doubtnut.com/l/_Ib2cWboykjYA
https://dl.doubtnut.com/l/_lrH2SJOBd4rf


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)] − 1

14. Let  and  be the identity matrix of

order 2. Show that  .

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

A = [0 − tan(α/2)tan(α/2)0] I

I + A = (I − A)[cosα − sinα sinα cosα]

−I + A

I − A

−I − A

https://dl.doubtnut.com/l/_lrH2SJOBd4rf
https://dl.doubtnut.com/l/_LwzzEPkId9Kr


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 

  b.  c.  d. none of these

A. 

B. 

A = [abcd] bc ≠ 0

x2 + k = 0, then a + d = 0 K = − |A| k = |A|

a + d = 0

k = − |A|

https://dl.doubtnut.com/l/_LwzzEPkId9Kr
https://dl.doubtnut.com/l/_ukbbM947DlET
https://dl.doubtnut.com/l/_Zl83m2EmMALV


C. 

D. none of these

Answer: C

Watch Video Solution

k = |A|

17.  & , 

 is:

A. 6

B. 9

C. 12

D. none of these

Answer: A

Watch Video Solution

A = [
2 1

4 1
]; B = [

3 4

2 3
] c = [

3 −4

−2 3
]

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

2

A(BC)
2

4

A(BC)
2

8

https://dl.doubtnut.com/l/_Zl83m2EmMALV
https://dl.doubtnut.com/l/_MJ7BGmDitewW


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

[ − ] = [1001]
cos(2π)

7

sin(2π)

7

sin(2π)

7

cos(2π)

7

k

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

commute i�  commute for every scalar 

A. 

B. 

C. 

n, AandB

A − λIandB − λI λ.

AB = BA

AB + BA = O

A = − B

https://dl.doubtnut.com/l/_HXPD1qxKnSZ2
https://dl.doubtnut.com/l/_BPTZk3QoERJl


D. none of these

Answer: A

Watch Video Solution

20. Matrix  such that  is the identity matrix, the

for  is equal to  b.  c. 

 d. 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

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

nA − (n − 1)I

nA − I

https://dl.doubtnut.com/l/_BPTZk3QoERJl
https://dl.doubtnut.com/l/_6NgMVDI97EiL
https://dl.doubtnut.com/l/_skCQRoAFNUwK


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

22. If Z is an idempotent matrix, then 

A. 

B. 

C. 

D. none of these

(I + Z)
n

I + 2nZ

I + (2n − 1)Z

I − (2n − 1)Z

https://dl.doubtnut.com/l/_skCQRoAFNUwK
https://dl.doubtnut.com/l/_SmgF21MiTR4h


Answer: B

Watch Video Solution

23. if  are squares matrices such that 

 equals  b.  c.  d. none of

these

A. 0

B. 1

C. 

D. none of these

Answer: A

Watch Video Solution

AandB

A2006 = OandAB = A + B, thendet(B) 0 1 −1

−1

https://dl.doubtnut.com/l/_SmgF21MiTR4h
https://dl.doubtnut.com/l/_ipkRDEj7C0mZ


24. If matrix A is given by  then determinant of 

 is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A = [
6 11

2 4
]

A2005 − 6A2004

22006

( − 11)22005

−22005.7

( − 9)22004

25. If A is a non-diagonal involutory matrix, then

A. 

B. 

C.  is nonzero singular

A − I = O

A + I = O

A − I

https://dl.doubtnut.com/l/_ivVQYgwyIkYF
https://dl.doubtnut.com/l/_krcYrLiBqBZa


D. none of these

Answer: C

Watch Video Solution

26. If A and B are two nonzero square matrices of the same order such

that the product , then

A. both A and B must be singular

B. exactly one of them must be singular

C. both of them are nonsingular

D. none of these

Answer: A

Watch Video Solution

AB = O

https://dl.doubtnut.com/l/_krcYrLiBqBZa
https://dl.doubtnut.com/l/_333hMAxSJwXI


27. If  are symmetric matrices of the same order and 

 then  is equal to : (A) 

(B)  (C)  (D) non of these

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

A and B

X = AB + BA and Y = AB − BA, (XY )T XY

YX −YX

XY

YX

−YX

28. If  are idempotent matrices, then  is equal to 

 b.  c.  d. 

A. 

B. 

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

BA −BA I O

BA

−BA

https://dl.doubtnut.com/l/_epVf2pXsXkW3
https://dl.doubtnut.com/l/_YjO1qs1VZfSK


C. 

D. 

Answer: B

Watch Video Solution

I

O

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

A. 0

B. 

C. 1

D. 2

Answer: B

Watch Video Solution

A = [
0 x

y 0
] A3 + A = O

−1

https://dl.doubtnut.com/l/_YjO1qs1VZfSK
https://dl.doubtnut.com/l/_3yX3hcnhQK0F


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. 

D. 

Answer: A

Watch Video Solution

⎡
⎢
⎣

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

⎤
⎥
⎦

⎡
⎢
⎣

6/7 −2/7 3/7

2/7 2/7 −3/7

−6/7 2/7 3/7

⎤
⎥
⎦

https://dl.doubtnut.com/l/_Fz4fxXMt0XiG


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

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

https://dl.doubtnut.com/l/_TNjtYW7iGPB8
https://dl.doubtnut.com/l/_I55dUtDWx2fL


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)  b. 

 c.  d. none of these

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

A B

|AB + KIn| K (|A| + K)n− 2

(|A| + K)n (|A| + K)n− 1

(|A| + K)n− 2

(|A| + K)n

(|A| + K)n− 1

https://dl.doubtnut.com/l/_I55dUtDWx2fL
https://dl.doubtnut.com/l/_tn4M4G5TNj5c
https://dl.doubtnut.com/l/_7qtQpNq44A3R


34. If  and If A is invertible, then

which of the following is not true ?

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| = |B|

|A| = − |B|

|adj A| = |adj B|

35. If  is

equal to  b.  c.  d. 

A. 

B. 

C. 

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)

https://dl.doubtnut.com/l/_7qtQpNq44A3R
https://dl.doubtnut.com/l/_0JUHvoyg1kym


D. 

Answer: A

Watch Video Solution

A(α, β)

36. If  and , then  is

equal to

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

A = [
a + ib c + id

−c + id a − ib
] a2 + b2 + c2 + d2 = 1 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
]

https://dl.doubtnut.com/l/_0JUHvoyg1kym
https://dl.doubtnut.com/l/_nlQhyaiVdlDR


37. Id  , then the value of  is  b. 

 c.  d. none of these

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

[1/250x1/25] = [50 − a5] − 2
x a/125

2a/125 2a/25

a/125

2a/125

2a/25

38. If  then  is

A. 

B. 

C. 

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
]

https://dl.doubtnut.com/l/_rPpIWNYdTvll
https://dl.doubtnut.com/l/_O9dUn01fkPUT


D. none of these

Answer: C

Watch Video Solution

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

equation 

  

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

W t h Vid S l ti

[
2A + 1 −5

−4 A
]

− 1

[
A − 5 B

2A − 2 C
] = [

14 D

E F
]

8

3

19

3

1

3

11

3

https://dl.doubtnut.com/l/_O9dUn01fkPUT
https://dl.doubtnut.com/l/_m2CFYUTCg5Uy


Watch Video Solution

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

 is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

B = − A− 1BA

(A + B)
2

A2 + B2

O

A2 + 2AB + B2

A + B

41. If  show that 

A. 

B. 

A = [1 tanx − tanx1],

ATA− 1 = [cos 2x − sin 2x sin 2x cos 2x]

[
−cos2x sin2x

−sin 2x cos 2x
]

[
cos 2x −sin 2x

sin 2x cos 2x
]

https://dl.doubtnut.com/l/_m2CFYUTCg5Uy
https://dl.doubtnut.com/l/_GuDr44OxONPL
https://dl.doubtnut.com/l/_V8TnH8HZ3RNK


C. 

D. none of these

Answer: B

Watch Video Solution

[
cos 2x cos 2x

cos 2x sin 2x
]

42. If A is order 3 square matrix such that , then 

 is

A. 512

B. 256

C. 64

D. none of these

Answer: B

Watch Video Solution

|A| = 2

|adj (adj (adj A))|

https://dl.doubtnut.com/l/_V8TnH8HZ3RNK
https://dl.doubtnut.com/l/_qdP8K7qpTezl
https://dl.doubtnut.com/l/_awpk1VwmjtvQ


43. If  then

A. 1, 1

B. 1, -1

C. 1, 2

D. 

Answer: B

Watch Video Solution

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

⎤
⎥
⎦

−1, 1

44. If nth-order square matrix A is a orthogonal, then  is

A. always -1 if n is even

B. always 1 if n is odd

C. always 1

D. none of these

|adj (adj A)|

https://dl.doubtnut.com/l/_awpk1VwmjtvQ
https://dl.doubtnut.com/l/_XxaPy1M1elnR


Answer: B

Watch Video Solution

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

https://dl.doubtnut.com/l/_XxaPy1M1elnR
https://dl.doubtnut.com/l/_5yijHJMk4gCo


46. If , such that , then 

 is (where  represents fractional part function)

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

A = [aij]4 × 4
aij = {

2, when i = j

0, when i ≠ j

{ }
det (adj (adj A))

7
{ ⋅ }

1/7

2/7

3/7

47.  is an involuntary matrix given by  , then

the inverse of  will be  b.  c.  d. 

A. 

B. 

A A = [01 − 14 − 343 − 34]

A/2 2A
A− 1

2

A

2
A2

2A

A− 1

2

https://dl.doubtnut.com/l/_kpu5invUvmr2
https://dl.doubtnut.com/l/_HBfeydjslCbm


C. 

D. 

Answer: A

Watch Video Solution

A

2

A2

48. If A is a nonsingular matrix such that  and ,

then matrix B is

A. involuntary

B. orthogonal

C. idempotent

D. none of these

Answer: B

Watch Video Solution

AAT = ATA B = A− 1AT

https://dl.doubtnut.com/l/_HBfeydjslCbm
https://dl.doubtnut.com/l/_Lpto1rGPjBy7
https://dl.doubtnut.com/l/_tYuHZpp1lMFC


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

 d. none of these

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

P Q = PAP Tandx = P T A I

A1000

A

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. 

AandB

Br = I,

r > 1, then(A− 1Br− 1A) − (A− 1B− 1A) = I 2I O

I

2I

https://dl.doubtnut.com/l/_tYuHZpp1lMFC
https://dl.doubtnut.com/l/_01j0iFhZD90x


C. 

D. 

Answer: C

Watch Video Solution

O

−I

51. If adj  is  b.  c. 

 d. 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

B = A, |P | = |Q| = 1, thenadj(Q− 1BP − 1) PQ QAP

PAQ PA1Q

PQ

QAP

PAQ

PA− 1Q

https://dl.doubtnut.com/l/_01j0iFhZD90x
https://dl.doubtnut.com/l/_Lvw1K67mTTee
https://dl.doubtnut.com/l/_BrMtgikVuucS


52. If  is non-singular and 

is equal to  b.  c.  d. 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

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

6
4
3

OI 2I 6I I

O

I

2I

6I

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

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

A. 

B. 

C. 

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/_BrMtgikVuucS
https://dl.doubtnut.com/l/_dyVbLRskVdex


D. none of these

Answer: B

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
]

https://dl.doubtnut.com/l/_dyVbLRskVdex
https://dl.doubtnut.com/l/_TZvR6TAduI8V


55. If , then the inverse of A is: (A)  (B)  (C) 

(D) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A2 − A + I = 0 A + I A A − I

I − A

A− 2

A + I

I − A

A − I

56. If  and ,

then  is equal to

A. 

B. 

F (x) =
⎡
⎢
⎣

cosx −sinx 0

sinx cos x 0

0 0 1

⎤
⎥
⎦

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)

https://dl.doubtnut.com/l/_6ybnA2pqwUq6
https://dl.doubtnut.com/l/_MYf96aJEMdVf


C. 

D. 

Answer: B

Watch Video Solution

F(x− 1)G(y− 1)

G(y− 1)F(x− 1)

57. about to only mathematics

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A−nBnAn

AnBnA−n

A− 1BnA

n(A− 1BA)

https://dl.doubtnut.com/l/_MYf96aJEMdVf
https://dl.doubtnut.com/l/_Iqe0paKSlB6F


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

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

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

kn− 1

kn ( n− 1 )

kn

k

59. Given that matrix . If  and ,

then A(adj A) is equal to

A. 

B. 

A
⎡
⎢
⎣

x 3 2

1 y 4

2 2 z

⎤
⎥
⎦

xyz = 60 8x + 4y + 3z = 20

⎡
⎢
⎣

64 0 0

0 64 0

0 0 64

⎤
⎥
⎦

⎡
⎢
⎣

88 0 0

0 88 0

0 0 88

⎤
⎥
⎦

https://dl.doubtnut.com/l/_D3XyfIn4ibxf
https://dl.doubtnut.com/l/_GFWuAKWTqIUa


C. 

D. 

Answer: C

Watch Video Solution

⎡
⎢
⎣

68 0 0

0 68 0

0 0 68

⎤
⎥
⎦

⎡
⎢
⎣

34 0 0

0 34 0

0 0 34

⎤
⎥
⎦

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

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

https://dl.doubtnut.com/l/_GFWuAKWTqIUa
https://dl.doubtnut.com/l/_j1uEMPBo8UIH


Answer: A

Watch Video Solution

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

and  adj. (A), then adj.  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∣∣A − AT ∣∣ ≠ 0

B = (B2A− 1B− 1A)

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) =
1

3

(adj. A− 1)

https://dl.doubtnut.com/l/_j1uEMPBo8UIH
https://dl.doubtnut.com/l/_cwudtjFiu0jo
https://dl.doubtnut.com/l/_aMoQRyOTyYxO


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1/9

1/3

3

9

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

AAT = 2I A− 1 = AT − A (2B− 1)

4√2

16√2

https://dl.doubtnut.com/l/_aMoQRyOTyYxO
https://dl.doubtnut.com/l/_V35dG6fSWG2U


Watch Video Solution

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

when  is divided by 7 is

A. 2

B. 3

C. 4

D. 5

Answer: A

Watch Video Solution

2A− 1 = AT

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

65. Let . If the product PQ has inverse 

 then  equals

P =
⎡
⎢
⎣

1 2 1

0 1 −1

3 1 1

⎤
⎥
⎦

R =
⎡
⎢
⎣

−1 0 1

1 1 3

2 0 2

⎤
⎥
⎦

Q− 1

https://dl.doubtnut.com/l/_V35dG6fSWG2U
https://dl.doubtnut.com/l/_UICtZ8nVdeQm
https://dl.doubtnut.com/l/_lJ3Za3zCl9HQ


Multiple Correct Answer

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

⎡
⎢
⎣

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

⎤
⎥
⎦

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

 c.  d.  where  is cube root of unity

A. 

B. 

A −A

A− 1 adjA ωA, ω

−A

A− 1

https://dl.doubtnut.com/l/_lJ3Za3zCl9HQ
https://dl.doubtnut.com/l/_TyTEM3RBYyKp


C. adj A

D. , where  is cube root of unity

Answer: B::C

Watch Video Solution

ωA ω

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

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)

https://dl.doubtnut.com/l/_TyTEM3RBYyKp
https://dl.doubtnut.com/l/_P9PdbswdJMQO


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

minima

Answer: B::D

Watch Video Solution

f(x) =

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

https://dl.doubtnut.com/l/_P9PdbswdJMQO
https://dl.doubtnut.com/l/_Tp3sCEic0uDO


4. If AB=A and BA=B then which of the following is/are true ?

A. (a) A is idempotent

B. (b) B is idempotent

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. 

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/_Tp3sCEic0uDO
https://dl.doubtnut.com/l/_ElLhzAzjRc64
https://dl.doubtnut.com/l/_nYYmCjsuHuzV


Answer: A::B::C

Watch Video Solution

6. Let A and B be two nonsingular square matrices,  and  are the

tranpose matrices of A and B, respectively, then which of the following are

correct ?

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

AT BT

BTAB

BTAB

BTAB

BTAB

7. If B is an idempotent matrix, and , thenA = I − B

https://dl.doubtnut.com/l/_nYYmCjsuHuzV
https://dl.doubtnut.com/l/_KEwH54iRrzaa
https://dl.doubtnut.com/l/_M84H26h4eXAI


A. 

B. 

C. 

D. 

Answer: A::C::D

Watch Video Solution

A2 = A

A2 = I

AB = O

BA = O

8. If 

is equal to  b.  c.  d.  always

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

2l if i = k O if i ≠ k 2l if i ≠ k O

2I i = k

O i ≠ k

2I i ≠ k

O

https://dl.doubtnut.com/l/_M84H26h4eXAI
https://dl.doubtnut.com/l/_ehql0uZ0KBlZ


Answer: A::B

Watch Video Solution

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

A.P., then

A.  is singular (where )

B. the system of equations

has in�nite number of solutions

C.  is nonsingular

D. none 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/_ehql0uZ0KBlZ
https://dl.doubtnut.com/l/_WHM8I3PHjfLL
https://dl.doubtnut.com/l/_CIhHWh06Mo5a


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/_CIhHWh06Mo5a
https://dl.doubtnut.com/l/_Vo0D7oTuLgQQ


B. 

C.  is a diagonal matrix

D. none of these

Answer:

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/_Vo0D7oTuLgQQ
https://dl.doubtnut.com/l/_Po51phMCKZou


Answer:

Watch Video Solution

13. If

is a. symmetric matrix b. diagonal matrix c. invertible matrix d. singular

matrix

A. symmetric matrix

B. diagonal matrix

C. invertible matrix

D. singular matrix

Answer:

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

https://dl.doubtnut.com/l/_Po51phMCKZou
https://dl.doubtnut.com/l/_iIL3n2d6sDS1
https://dl.doubtnut.com/l/_nx80cLAxKVVK


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

. The true statements among the following are

A. A is invertible i� B is invertib,e

B. 

C. 

D. A and B are both singular matrices

Answer:

Watch Video Solution

B = P − 1AP

Bn = P − 1AnP ∀n ∈ N

∀λ ∈ R, B − λI = P − 1(A − λI)P

15. Let  . Then  b. 

 c.  is not invertible d.  is invertible

A. 

B. 

C.  is not invertible

A =
⎡
⎢
⎣

1 2 2

2 1 2

2 2 1

⎤
⎥
⎦

A2 − 4A − 5I3 = O

A− 1 = (A − 4I3)
1

5
A3 A2

A2 − 4A − 5I3 = O

A− 1 = (A − 4I3)
1

5

A3

https://dl.doubtnut.com/l/_nx80cLAxKVVK
https://dl.doubtnut.com/l/_zwOwHCyA8UEq


D.  is invertible

Answer:

Watch Video Solution

A2

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

 c.  d. 

A. 

B. det. 

C. 

D. 

Answer:

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

⎤
⎥
⎦

https://dl.doubtnut.com/l/_zwOwHCyA8UEq
https://dl.doubtnut.com/l/_FbBf6G8hhIML


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

following is/are CORRECT ?

A.  is skew-symmetric matrix

B.  is symmetric matrix

C.  is skew-symmetric

D.  is symmetric

Answer:

Watch Video Solution

ABAT

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. 

A.  is invertible

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) = 2A sinA cosA

sinA

https://dl.doubtnut.com/l/_FbBf6G8hhIML
https://dl.doubtnut.com/l/_SwAmhVtbDrAH
https://dl.doubtnut.com/l/_8jDB0xeXB3pE


B. 

C.  is orthogonal

D. 

Answer:

Watch Video Solution

sinA = cosA

sinA

sin(2A) = 2 sinA cosA

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. 

Answer:

A A2 + A + 2I = O .,

A− 1 = − (A + I)
1

2

A− 1 = − (A + I)
1

2

https://dl.doubtnut.com/l/_8jDB0xeXB3pE
https://dl.doubtnut.com/l/_4YCOiOUOVrMC


Watch Video Solution

20. If  , then the trace of the matrix  is

A. 

B. |adj (adj A)|=1

C. |adj A|=1

D. none of these

Answer: B

Watch Video Solution

A =
⎡
⎢
⎣

3 −3 4

2 −3 4

0 −1 1

⎤
⎥
⎦

Adj(AdjA)

adj(adjA) = A

21. If  then

A. 

B. 

[
1 −tan θ

tan θ 1
][

1 tan θ

−tan θ 1
]

− 1

= [
a −b

b a
],

a = cos 2θ

a = 1

https://dl.doubtnut.com/l/_4YCOiOUOVrMC
https://dl.doubtnut.com/l/_uVPZJMikWUhL
https://dl.doubtnut.com/l/_Dy76jeb9SY5M


C. 

D. 

Answer:

Watch Video Solution

b = sin 2θ

b = − 1

22. If  , then :

A. 

B. adj 

C. 

D. 

Answer:

Watch Video Solution

A− 1 =
⎡
⎢
⎣

1 −1 2

0 3 1

0 0 −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/_Dy76jeb9SY5M
https://dl.doubtnut.com/l/_3jPn7wlIyLvs


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

 c.  d. 

A. adj. 

B. 

C. 

D. (det. A) A

Answer:

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. |B||A|B− 1A− 1

https://dl.doubtnut.com/l/_3jPn7wlIyLvs
https://dl.doubtnut.com/l/_XRNy8WWL66Zk
https://dl.doubtnut.com/l/_gn919r4h0UEj


C. 

D. 

Answer:

Watch Video Solution

|B||A|A− 1B− 1

|A||B|(AB) − 1

25. If A, B, and C are three square matrices of the same order, then

. Then

A. 

B. A is invertible

C. A may be orthogonal

D. A is symmetric

Answer:

Watch Video Solution

AB = AC ⇒ B = C

|A| ≠ 0

https://dl.doubtnut.com/l/_gn919r4h0UEj
https://dl.doubtnut.com/l/_w88qoJY1G9pW
https://dl.doubtnut.com/l/_CYwJKCvLOPcJ


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

commute each other, then

A. 

B. 

C. 

D. none of these

Answer:

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. 

A3 = 8B3 = 8I

(AB − A − 2B + 2I) ≠ 0

I

A2 + 2A + 4I = O

A2 + 2A + 4I ≠ O

https://dl.doubtnut.com/l/_CYwJKCvLOPcJ
https://dl.doubtnut.com/l/_ouEw7EqVh7e2


C. 

D. 

Answer: Â (2)+2A+4I=O B^(2)+B+I=O`

Watch Video Solution

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

Answer:

Watch Video Solution

AB = BA An − Bn

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

I − A

I − B

I − A

I − B

https://dl.doubtnut.com/l/_ouEw7EqVh7e2
https://dl.doubtnut.com/l/_qKoLOjuWryZH


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 .

Answer:

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/_qKoLOjuWryZH
https://dl.doubtnut.com/l/_UmxclJUfkgvA
https://dl.doubtnut.com/l/_b6is24YjRmFo


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/_b6is24YjRmFo
https://dl.doubtnut.com/l/_E5MciH3qdtVP


Answer:

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. 

Answer:

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)  (c)  (d) [
0 1

1 0
] [

0 1

1 0
] [

1 0

0 −1
] [

1 0

0 1
]

https://dl.doubtnut.com/l/_E5MciH3qdtVP
https://dl.doubtnut.com/l/_slVZEsGMOcmR
https://dl.doubtnut.com/l/_THE0EqNqzCt8


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

[
0 1

1 0
]

[
0 − i

i 0
]

[
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. 

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/_THE0EqNqzCt8
https://dl.doubtnut.com/l/_yGIjjrluA8Qt


Answer: C

Watch Video Solution

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

 matrix withe  Then  a.  b.  c.  d. 

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, when = 57 55 58

56

https://dl.doubtnut.com/l/_yGIjjrluA8Qt
https://dl.doubtnut.com/l/_wcg5pbbgHVUy


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

(are) NOT correct ? 

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

symmetric or skew-symmetric. 

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

.  

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

3 × 3 M and N,

N TMN M

MN − NM

MandN

MN MandN

(adjM)(adjN) = adj(MN)

MandN

N TMN

MN − NM

https://dl.doubtnut.com/l/_7FYkjMmE1B0F


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

invertible if

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

b. The second row of  is the transpose of the �rst column of   

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

d. The product of entries in the main diagonal of  is not the square of

an integer

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

M 2 × 2 M

M M

M M

M

M

https://dl.doubtnut.com/l/_7FYkjMmE1B0F
https://dl.doubtnut.com/l/_2cyV4yCZ0oWR


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 

D. for a  matrix , is the zero matrix

Answer: A::B

Watch Video Solution

M ≠ N 2 M 2 = N 4

(M 2 + Mn2)

3 × 3 (M 2 + MN 2)U

(M 2 + MN 2) ≥ 1

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. 

X and Y 3 × 3

Z 3 × 3

Y 3Z4 − Z4Y 3

https://dl.doubtnut.com/l/_3W0aODg44oTR
https://dl.doubtnut.com/l/_9e3IYyEI8SuP


B. 

C. 

D. 

Answer: C::D

Watch Video Solution

X44 + Y 44

X4Z3 − Z3X4

X23 + Y 23

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 

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

https://dl.doubtnut.com/l/_9e3IYyEI8SuP
https://dl.doubtnut.com/l/_tAjsu83AuMnS


Answer: B::C

Watch Video Solution

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

real enteries?

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

3 × 3

⎡
⎢
⎣

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

⎤
⎥
⎦

⎡
⎢
⎣

1 0 0

0 1 0

0 0 1

⎤
⎥
⎦

https://dl.doubtnut.com/l/_tAjsu83AuMnS
https://dl.doubtnut.com/l/_dxmPBotBQkG1


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. The, which of the following system (s) (in real

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

A.  and 

B.  and 

C.  and 

D.  and 

Answer: A:C:D

Watch Video Solution

⎡
⎢
⎣

b1

b2

b3

⎤
⎥
⎦

b1, b2, b2 ∈ R

−x + 2y + 5z = b1

2x − 4y + 3z = b2

x − 2y + 2z = b3

⎡
⎢
⎣

b1

b2

b3

⎤
⎥
⎦

∈ S

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

https://dl.doubtnut.com/l/_Qh2ytnZ3suep


43. If , then

A. 

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

A =
⎡
⎢
⎣

1 0 0

1 0 1

0 1 0

⎤
⎥
⎦

A3 − A2 = A − I

Det(A2010 − I) = 0

A50 =
⎡
⎢
⎣

1 0 0

25 1 0

25 0 1

⎤
⎥
⎦

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. 

A

det(A + AT )
T

= 0

det A > 0

det A ≥ 0

https://dl.doubtnut.com/l/_GUSWS4gFWFzB
https://dl.doubtnut.com/l/_MuekUe0Ekawl


C. 

D. 

Answer: A::C::D

Watch Video Solution

det(A − AT ) > 0

det(A. AT ) > 0

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

https://dl.doubtnut.com/l/_MuekUe0Ekawl
https://dl.doubtnut.com/l/_XYs7Y1FMevMA


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

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

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

A B

A + B = AB I AB

AB = BA

|A − I| = 0

|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. 

A n × n

3ABA− 1 + A = 2A− 1BA

A B

|A + B| = 0

∣∣ABA
− 1 − A− 1BA∣∣ = 0

https://dl.doubtnut.com/l/_OviNDkkaFBH1
https://dl.doubtnut.com/l/_Nr6YQWypo0J2


D.  is not a singular matrix

Answer: B::C

Watch Video Solution

A + B

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

https://dl.doubtnut.com/l/_Nr6YQWypo0J2
https://dl.doubtnut.com/l/_QxOWv6pF0jUW


Linked Comprehension Type

49. If  is a square matrix such that , then

A. 

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

A A ⋅ (AdjA) =
⎡
⎢
⎣

4 0 0

0 4 0

0 0 4

⎤
⎥
⎦

|A| = 4

|adjA| = 16

= 16
|adj(adjA)|

|adjA|

|adj2A| = 128

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

 is equal to

A. 

2 × 2 A2 = O

A2 − (a + d)A + (ad − bc)I

I

https://dl.doubtnut.com/l/_AdKo7hrFDmJS
https://dl.doubtnut.com/l/_kaE910UZqZky


B. 

C. 

D. none of these

Answer: B

Watch Video Solution

O

−I

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

https://dl.doubtnut.com/l/_kaE910UZqZky
https://dl.doubtnut.com/l/_Bd5Lf9FSPGQD


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

A. 100 A

B. 

C. 

D. 

Answer: D

Watch Video Solution

2 × 2 A2 = O

(I + A)100 =

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.

3 × 3 AB = A

BA = B

https://dl.doubtnut.com/l/_Bd5Lf9FSPGQD
https://dl.doubtnut.com/l/_Mj7fTHMPQrYF
https://dl.doubtnut.com/l/_Onddn7anjGw6


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

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

https://dl.doubtnut.com/l/_Onddn7anjGw6
https://dl.doubtnut.com/l/_aKsmZXDVhoEx


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

and , then  

 is equal to (where I is idensity matric)

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

3 × 3 AB = A

BA = B

(A + I)5

I + 60I

I + 16A

I + 31A

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

 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

3 × 3 A[aij]

B = [bij] bij aij

https://dl.doubtnut.com/l/_aKsmZXDVhoEx
https://dl.doubtnut.com/l/_MEoBTe1IluRw
https://dl.doubtnut.com/l/_3d8QCn7xDYe0


A. skew-symmetric

B. null matrix

C. diagonal matrix

D. none of these

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

A = [aij] 3 × 3 B = [bij] 3 × 3

bij ith aij (A) = 19

|A|

|A| /2

2|A|

https://dl.doubtnut.com/l/_3d8QCn7xDYe0
https://dl.doubtnut.com/l/_vmVxi15T2s86


Answer: C

Watch Video Solution

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 : 

Trace of  equals

A. 0

B. 1

C. 

D. 25

A =
⎡
⎢
⎣

1 0 0

1 0 1

0 1 0

⎤
⎥
⎦

An = An− 2 + A2 − I n ≥ 3

∪
3 × 3

∪1 , ∪2 , ∪3

A50 ∪1 =
⎡
⎢
⎣

1

25

25

⎤
⎥
⎦

, A50 ∪2 =
⎡
⎢
⎣

0

1

0

⎤
⎥
⎦

, A50 ∪3 =
⎡
⎢
⎣

0

0

1

⎤
⎥
⎦

A50

−1

https://dl.doubtnut.com/l/_vmVxi15T2s86
https://dl.doubtnut.com/l/_Nl6Hbv95Bg6i


Answer: B

Watch Video Solution

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 : 

Trace of  equals

A. 0

B. 1

C. 2

D. 3

A =
⎡
⎢
⎣

1 0 0

1 0 1

0 1 0

⎤
⎥
⎦

An = An− 2 + A2 − I n ≥ 3

∪
3 × 3

∪1 , ∪2 , ∪3

A50 ∪1 =
⎡
⎢
⎣

1

25

25

⎤
⎥
⎦

, A50 ∪2 =
⎡
⎢
⎣

0

1

0

⎤
⎥
⎦

, A50 ∪3 =
⎡
⎢
⎣

0

0

1

⎤
⎥
⎦

A50

https://dl.doubtnut.com/l/_Nl6Hbv95Bg6i
https://dl.doubtnut.com/l/_b6Fo9L2C47S6


Answer: D

Watch Video Solution

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. 

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/_b6Fo9L2C47S6
https://dl.doubtnut.com/l/_lLUc9fAWVyaK


Answer: B

Watch Video Solution

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

https://dl.doubtnut.com/l/_lLUc9fAWVyaK
https://dl.doubtnut.com/l/_ixtNx4SjRgy4


13. 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. (B) is

A. 

B. 

C. 

D. 9

Answer: A

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

−27

−9

−3

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

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

(A) = 1, BBT = I

(B) > 0

https://dl.doubtnut.com/l/_s4J96O4sPIer
https://dl.doubtnut.com/l/_JayJlKpZiB8u


The value of det  is

A. 

B. 

C. 0

D. 1

Answer: D

Watch Video Solution

(A + B)

−2

−1

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

,B + A= B^(2) and A( adj. A + adj. B)=B.  

A. 

B. 

C. 

(A) = 1, BBT = I

(B) > 0

AB− 1 =

B− 1A

AB− 1

ATB− 1

https://dl.doubtnut.com/l/_JayJlKpZiB8u
https://dl.doubtnut.com/l/_PLjM87rIymF4


D. 

Answer: A

Watch Video Solution

BTA− 1

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

https://dl.doubtnut.com/l/_PLjM87rIymF4
https://dl.doubtnut.com/l/_qhbIpSpLF8Iw


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

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

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 −1 2

2 −1 1
]

https://dl.doubtnut.com/l/_qhbIpSpLF8Iw
https://dl.doubtnut.com/l/_QKGWiWwwgRpq


D. in�nite

Answer: D

Watch Video Solution

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. 

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

https://dl.doubtnut.com/l/_QKGWiWwwgRpq
https://dl.doubtnut.com/l/_LVUIvttN2MYP


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

than the number of right inverses ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

[
1 2 4

−3 2 1
]

[
3 2 1

3 2 1
]

⎡
⎢
⎣

1 4

2 −3

2 −3

⎤
⎥
⎦

⎡
⎢
⎣

3 3

1 1

4 4

⎤
⎥
⎦

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

3 × 3

https://dl.doubtnut.com/l/_LVUIvttN2MYP
https://dl.doubtnut.com/l/_IMqFjmC0UW9T


C. 9

D. 3

Answer: A

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 leat 10

3 × 3

A
⎡
⎢
⎣

x

y

z

⎤
⎥
⎦

=
⎡
⎢
⎣

1

0

0

⎤
⎥
⎦

https://dl.doubtnut.com/l/_IMqFjmC0UW9T
https://dl.doubtnut.com/l/_W7gF4oCXaukk


Answer: B

Watch Video Solution

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. 0

B. more than 2

C. 2

D. 1

Answer: B

Watch Video Solution

3 × 3

A
⎡
⎢
⎣

x

y

z

⎤
⎥
⎦

=
⎡
⎢
⎣

1

0

0

⎤
⎥
⎦

https://dl.doubtnut.com/l/_W7gF4oCXaukk
https://dl.doubtnut.com/l/_ah0Q3U3TigqH


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

matrices : 

  

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

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Tp 2 × 2

TP = {A = [
a b

c a
] : a, b, c ∈ {0, 1, ..., p − 1}}

TP

(p − 1)
2

2(p − 1)

(p − 1)
2

+ 1

2p − 1

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

Tp 2 × 2

TP = {A = [
a b

c a
] : a, b, c ∈ {0, 1, ..., p − 1}}

TP

https://dl.doubtnut.com/l/_CkZ3WtXHZcTm
https://dl.doubtnut.com/l/_MLC40mn0pCUt


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(p − 1)(p2 − p + 1)

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/_MLC40mn0pCUt
https://dl.doubtnut.com/l/_xuqEJV3mCcfT


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

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/_xuqEJV3mCcfT
https://dl.doubtnut.com/l/_t0UomakCY99C
https://dl.doubtnut.com/l/_9uVTkw3ziUhb


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

 Let  be a solution of  with 

 with b nd c satisfying (E) then the vlaue of 

 is equa to (A) -2 (B) 2 (C) 3 (D) -3

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] ω x3 − 1 = 0

Im(ω) > 0. Ifa = 2

+ +
3

ωa

1

ωb

3

ωc

−2

2

−3

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

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

1 9 7

8 2 7

7 3 7

⎤
⎥
⎦

= [0, 0, 0]

https://dl.doubtnut.com/l/_9uVTkw3ziUhb
https://dl.doubtnut.com/l/_rLsIqqIkbI8S


Matrix Type

and beta 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

ax2 + bx + c = 0then
∞

∑
n= 0

( + )
n1

α

1

β

6

7

6

7

∞

https://dl.doubtnut.com/l/_rLsIqqIkbI8S


1. Match the following lists : 

Watch Video Solution

2. Match the following lists : 

Watch Video Solution

https://dl.doubtnut.com/l/_riaat7BoNUbp
https://dl.doubtnut.com/l/_9Q3AseXVI0jk
https://dl.doubtnut.com/l/_NGp5FVKoRsm0


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/_NGp5FVKoRsm0
https://dl.doubtnut.com/l/_CbdJtAN3x5Qu


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/_CbdJtAN3x5Qu


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/_87PC7SxmV7iF


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/_87PC7SxmV7iF
https://dl.doubtnut.com/l/_0D9bf0EfS1UP
https://dl.doubtnut.com/l/_dxsCSY8a5e7A
https://dl.doubtnut.com/l/_SsL0ETqy4gef


Watch Video Solution

4.  is de�ned as  en

the value of  is  _________.

Watch Video Solution

A = [1tanx − tanx1]andf(x) f(x) = det
.

ATA− 1

(f(f(f(ff(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 same 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/_SsL0ETqy4gef
https://dl.doubtnut.com/l/_YIyNJUXdKBUP
https://dl.doubtnut.com/l/_dRfgdLCBIzHc
https://dl.doubtnut.com/l/_mBGRfphZOWYA


7. Let

be three given matrices, where  Given that 

 then the value of  is ______.

Watch Video Solution

A =
⎡
⎢
⎣

3x2

1

6x

⎤
⎥
⎦

, B = [ a b c ], and C =

⎡
⎢ ⎢
⎣

(x + 2)
2

5x2 2x

5x2 2x (x + 2)
2

2x (x + 2)
2

5x2

⎤
⎥ ⎥
⎦

a, b, c,and x ∈ 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  and ,

where  is the cofactor of  and  is the unit matrix of order 3.  

A = [aij]3 × 3
AAT = 4I aij + 2cij = 0

Cij aij I

https://dl.doubtnut.com/l/_FE4vA1KivVvM
https://dl.doubtnut.com/l/_SU3TD7mbXlZ2
https://dl.doubtnut.com/l/_dYA3Tm0FBadw


  

then the value of  is

Watch Video Solution

∣
∣
∣
∣

a11 + 4 a12 a13

a21 a22 + 4 a23

a31 a32 a33 + 4

∣
∣ 
∣
∣

+ 5λ

∣
∣ 
∣
∣

a11 + 1 a12 a13

a21 a22 + 1 a23

a31 a32 a33 + 1

∣
∣ 
∣
∣

= 0

λ

10. Let  be the set which contains all possible vaues fo  for

which  be non-singular idempotent

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

Watch Video Solution

S I, m, n, p, q, r

A = [I 2 − 3p00m2 − 8qr0n2 − 15]

S

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

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

�nd |A|

Watch Video Solution

3 × 3

3 × 3

https://dl.doubtnut.com/l/_dYA3Tm0FBadw
https://dl.doubtnut.com/l/_YSbNKwKycN54
https://dl.doubtnut.com/l/_vSq3qiDyyQWr


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/_iCyB4qoCdPAn
https://dl.doubtnut.com/l/_AAmNOd6aV0O8
https://dl.doubtnut.com/l/_EypG051CRD2V
https://dl.doubtnut.com/l/_hWgNoIUStDsH


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/_hWgNoIUStDsH
https://dl.doubtnut.com/l/_bqfphLE0fSRp
https://dl.doubtnut.com/l/_voUO34o4FqHi
https://dl.doubtnut.com/l/_8IDiqiN3oPba


19. If A is a aquare 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/_8IDiqiN3oPba
https://dl.doubtnut.com/l/_Fssrd1XSQgiQ
https://dl.doubtnut.com/l/_MEJ1iaRzPGE6
https://dl.doubtnut.com/l/_oWODBLmCY5Bv
https://dl.doubtnut.com/l/_MMLCtcASTnD8


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

, then the value of x is ______ .

Watch Video Solution

A =
⎡
⎢
⎣

1 x 3

1 3 3

2 4 4

⎤
⎥
⎦

3 × 3 (B) = 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/_MMLCtcASTnD8
https://dl.doubtnut.com/l/_LShaUpaEUAt9
https://dl.doubtnut.com/l/_CtiJCQWVEt2t


25. Let  be a positive real number and 

. If det  is equal to. [Note: 

denotes the adjoint of a square matix  and  denotes the largest

integer less than or equal to  ].

Watch Video Solution

K

A = [2k − 12√k2√k2√k1 − 2k − 2√k2k − 1]andB = [02k − 1√k1 − 2k

(adjA) + det(adjB) = 106, then[k] adjM

M [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] = [ − 123], 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/_3vgL8Jtd9lm4
https://dl.doubtnut.com/l/_2CLyGTLf0K9D
https://dl.doubtnut.com/l/_LVGvplAQfrpW


Archives Single Correct Answer Type

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

pairs (r,s) or 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/_LVGvplAQfrpW
https://dl.doubtnut.com/l/_DNZjwZ5ycHsJ


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/_DNZjwZ5ycHsJ
https://dl.doubtnut.com/l/_zVrd0lCjet2R
https://dl.doubtnut.com/l/_NDsL91SPhjuK


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

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|

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.

A(BA) (AB)A

AB

https://dl.doubtnut.com/l/_NDsL91SPhjuK
https://dl.doubtnut.com/l/_8Zqs5ROfzRye


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

5. Let . If  and  are column matrices such that 

 and , then  is equal to :

A. 

B. 

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

⎞
⎟
⎠

https://dl.doubtnut.com/l/_8Zqs5ROfzRye
https://dl.doubtnut.com/l/_IMIphkJRBmM9


C. 

D. 

Answer: D

Watch Video Solution

⎛
⎜
⎝

−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) 

A. 

B. 1

C. 0

D. 

Answer: C

Watch Video Solution

3 × 3 P ≠ Q

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

2 1

−2

−1

https://dl.doubtnut.com/l/_IMIphkJRBmM9
https://dl.doubtnut.com/l/_0QOuk0SV8WJy


Watch Video Solution

7. If  is the adjoint of a 3 x 3 matrix A and , then 

 is equal to

A. 4

B. 11

C. 5

D. 0

Answer: B

Watch Video Solution

P =
⎡
⎢
⎣

1 α 3

1 3 3

2 4 4

⎤
⎥
⎦

|A| = 4

α

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

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

A. 

3 × 3 AA ′ = A ′A

B = A− 1A ′ I + B I B− 1 (B− 1)
′

I + B

https://dl.doubtnut.com/l/_0QOuk0SV8WJy
https://dl.doubtnut.com/l/_eRURHScpQSrW
https://dl.doubtnut.com/l/_VGAOpJeBHlOa


B. 

C. 

D. 

Answer: B

Watch Video Solution

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 :

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

A. (2, -1)

B. (-2, 1)

C. (2, 1)

D. (-2, -1)

Answer: D

A = [12221 − 2a2b] ∀T = 9I

I 3 × 3

(2, − 1) ( − 2, 1) ( − 2, − 1)

https://dl.doubtnut.com/l/_VGAOpJeBHlOa
https://dl.doubtnut.com/l/_713UPcEDai9W


Watch Video Solution

10. If  and A adj  , then  is equal to:

A. 5

B. 4

C. 13

D. 

Answer: A

Watch Video Solution

A = [5a − b32] A = ∀T 5a + b

−1

11. if  then 

A. 

B. 

C. 

A = [
2 −3

−4 1
] (3A2 + 12A) = ?

[
72 −63

−84 51
]

[
72 −84

−63 51
]

[
51 63

84 72
]

https://dl.doubtnut.com/l/_713UPcEDai9W
https://dl.doubtnut.com/l/_3RUWpPmcnYYQ
https://dl.doubtnut.com/l/_VX3oFaBSBEvf


Jee Advanced Single Correct Answer Type

D. 

Answer: C

Watch Video Solution

[
51 84

63 72
]

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

3 × 3 A 0 or 1

A

∣
∣
∣
∣
∣

x

y

z

∣
∣ 
∣ 
∣
∣

=
∣
∣ 
∣
∣

1

0

0

∣
∣ 
∣
∣

29 − 1 168 2

29 − 1

https://dl.doubtnut.com/l/_VX3oFaBSBEvf
https://dl.doubtnut.com/l/_N9mDBRtdkJQ8


Watch Video Solution

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

matrices of the form  each of  is either 

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

d. 

A. 2

B. 6

C. 4

D. 8

Answer: A

Watch Video Solution

ω ≠ 1 S

[1abω1cω2ω1], where a, b, andc

ω or ω2. S 6 4

8

3. Let  be a  matrix and let 

 If the determinant of 

P = [aij] 3 × 3

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

https://dl.doubtnut.com/l/_N9mDBRtdkJQ8
https://dl.doubtnut.com/l/_Fr0S9Wr1K09w
https://dl.doubtnut.com/l/_H2orxoRzIEM5


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

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

P Q 210 211 212 213

210

211

212

213

4. Let  and Q =  be two  matrices such that 

. Then  is equal to

A. 52

B. 103

C. 201

D. 205

P =
⎡
⎢
⎣

1 0 0

3 1 0

9 3 1

⎤
⎥
⎦

[qij] 3 × 3

Q − P 5 = I3
q21 + q31

q32

https://dl.doubtnut.com/l/_H2orxoRzIEM5
https://dl.doubtnut.com/l/_eBwYzT5EsqMH


Single Correct Answer

Answer: B

Watch Video Solution

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

which the sum of the diagonal entries of 

A. 126

B. 198

C. 135

D. 162

Answer: B

Watch Video Solution

3 × 3 M {0, 1, 2}

M TMis5?

https://dl.doubtnut.com/l/_eBwYzT5EsqMH
https://dl.doubtnut.com/l/_3CraBHPF9Djs


1. If and , then 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

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

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

A. 

B. 

C. 

D. 

50

∏
k= 1

[
1 2k − 1

0 1
] [

1 r

0 1
] r

62500

2500

1250

12500

https://dl.doubtnut.com/l/_2wcO4UriFIuE
https://dl.doubtnut.com/l/_HWB52ZGGYhvw


Answer: B

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 A2B = BA

(AB)10 = AkB10 k

https://dl.doubtnut.com/l/_HWB52ZGGYhvw
https://dl.doubtnut.com/l/_hjOqWPtgWZlQ
https://dl.doubtnut.com/l/_LhdN9rA65pvY


A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

1001

1023

1042

5. If matrix , matrix , where  and 

, , then  is

A. Singular

B. Zero matrix

C. Symmetric

D. Skew-Symmetric matrix

Answer: A

A = [aij]3 ×
B = [bij]3 × 3

aij + aji = 0

bij − bji = 0 ∀i j A4 ⋅ B3

https://dl.doubtnut.com/l/_LhdN9rA65pvY
https://dl.doubtnut.com/l/_kv4hn6kUdLDI


Watch Video Solution

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 =
⎡
⎢
⎣

−5 −8 −7

3 5 4

2 3 3

⎤
⎥
⎦

B =
⎡
⎢
⎣

x

y

2

⎤
⎥
⎦

AB

B x + y

https://dl.doubtnut.com/l/_kv4hn6kUdLDI
https://dl.doubtnut.com/l/_i2uFhvSECNPa
https://dl.doubtnut.com/l/_tCK0ReBpccOw


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

−1

−2

1

2

8.  and ,  for some matrix , then

which one of the following is correct ?

A. 

B. 

C. 

D. 

Answer: D

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/_tCK0ReBpccOw
https://dl.doubtnut.com/l/_0rJmNEJKo4LB


Watch Video Solution

9. If  and ,  odd, then which of

the following is not the value of 

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|

10. , , , , then 

A. 

|A − B| ≠ 0 A4 = B4 C 3A = C 3B B3A = A3B

∣∣A
3 + B3 + C 3∣∣ =

0

https://dl.doubtnut.com/l/_0rJmNEJKo4LB
https://dl.doubtnut.com/l/_yp6mszUwD9Vr
https://dl.doubtnut.com/l/_uEFPXyl6R7AK


B. 

C. 

D. 

Answer: A

Watch Video Solution

1

3|A|3

6

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

A. 

B. 

C. 

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/_uEFPXyl6R7AK
https://dl.doubtnut.com/l/_CuIa0WzIpd4W


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. symmetric

B. skew symmetric

C. 

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. 

A P n A3 = P 3

A2P = P 2A |A − P | ≠ 0 ∣∣A
2 + P 2∣∣

n

https://dl.doubtnut.com/l/_CuIa0WzIpd4W
https://dl.doubtnut.com/l/_06qa3Z8eOXee
https://dl.doubtnut.com/l/_ZgyrMdKasMzt


B. 

C. 

D. 

Answer: B

Watch Video Solution

0

|A||P |

|A + P |

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

 then  equals.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

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/_ZgyrMdKasMzt
https://dl.doubtnut.com/l/_UE4x1XDZlHGG


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

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. 

A B

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

−1

1

https://dl.doubtnut.com/l/_UE4x1XDZlHGG
https://dl.doubtnut.com/l/_c6WDqXiebAh1
https://dl.doubtnut.com/l/_6fSsJ1lnF9k9


C. 

D. none of these

Answer: C

Watch Video Solution

0

17. If  then  

 equals to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

A = [
cos θ sin θ

sin θ −cos θ
], B = [

1 0

−1 1
], C = ABAT ,

ATCnA, n ∈ I +

[
−n 1

1 0
]

[
1 −n

0 1
]

[
0 1

1 −n
]

[
1 0

−n 1
]

https://dl.doubtnut.com/l/_6fSsJ1lnF9k9
https://dl.doubtnut.com/l/_pqaNNPYtgtid
https://dl.doubtnut.com/l/_5iV3D4xBLYpv


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 ` Â (k) = I 1 is

A. 

A ≠ I, B2 = I and AB = BA2

31

https://dl.doubtnut.com/l/_5iV3D4xBLYpv
https://dl.doubtnut.com/l/_M6xmLOBrVeyU


B. 

C. 

D. 

Answer: D

Watch Video Solution

32

64

63

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

, then the value of  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

A 2 × 3 B 3 × 2

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

−4

2

−2

0

https://dl.doubtnut.com/l/_M6xmLOBrVeyU
https://dl.doubtnut.com/l/_e2p1wLPMTik5


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. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A 3

1 A2

1

3

0

6

22.  and  be  matrices such that , then

A. 

B. 

C. 

A B 3 × 3 AB + A + B = 0

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

|A| = |B|

A2 = B2

https://dl.doubtnut.com/l/_e2p1wLPMTik5
https://dl.doubtnut.com/l/_fiUQ4SzbLNmG
https://dl.doubtnut.com/l/_zEMjo9OCAAcx


D. none of these

Answer: A

Watch Video Solution

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/_zEMjo9OCAAcx
https://dl.doubtnut.com/l/_KwrPph5d3f8L


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/_IFpuYylbJ9bX
https://dl.doubtnut.com/l/_T85AiJOV0dSu


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/_T85AiJOV0dSu
https://dl.doubtnut.com/l/_Z4UrN2SuSMLT


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/_p4PlrsYqswm2
https://dl.doubtnut.com/l/_d8ovsrbWbPbN


B. 

C. 

D. 

Answer: D

Watch Video Solution

2

3

4

29. If  is a skew symmetric matrix, then  is

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

A. idempotent matrix

B. symmetric matrix

C. orthogonal matrix

D. none of these

Answer: C

Watch Video Solution

A B = (I − A)(I + A) − 1

I A

https://dl.doubtnut.com/l/_d8ovsrbWbPbN
https://dl.doubtnut.com/l/_k38fmwR7AgjK


30. If  , then the trace of the matrix  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A =
⎡
⎢
⎣

3 −3 4

2 −3 4

0 −1 1

⎤
⎥
⎦

Adj(AdjA)

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/_k38fmwR7AgjK
https://dl.doubtnut.com/l/_zCGCKQnA0dHs
https://dl.doubtnut.com/l/_sf5iUgLsPMPK


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/_sf5iUgLsPMPK
https://dl.doubtnut.com/l/_quEFkiW2p6FO
https://dl.doubtnut.com/l/_9QJliSZplas2


33. If  is an idempotent matrix satisfying 

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

of  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A (I − 0.4A) − 1 = I − αA

I A

α

−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/_9QJliSZplas2
https://dl.doubtnut.com/l/_PhvWWwYpHnEO


C. 

D. none of these

Answer: A

Watch Video Solution

A− 1 + B

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

