
MATHS

BOOKS - CENGAGE MATHS (HINGLISH)

MATRICES

Examples

1. If eA is de�ned as eA = I + A +
A2

2! +
A3

3! + ... =
1
2

f(x) g(x)
g(x) f(x) , where 

A =
x x
x x , 0 < x < 1 and I is identity matrix, then �nd the functions f(x)

and g(x).

Watch Video Solution

[ ]
[ ]

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_I6DDaXkr8QOO


2. Prove that matrix 

b2 -a2

a2 +b2

- 2ab

a2 +b2

- 2ab

a2 +b2

a2 -b2

a2 +b2

 is orthogonal.

Watch Video Solution

[ ]

3. If A =
a b
c d

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

A2 - (a + d)A + (ad - bc)I = O. Hence or therwise, prove that if A3 = O then

A2 = O

Watch Video Solution

[ ]

4. Statement 1: If A = aij n×n
 is such that (a)ij = aji, ∀ i, jandA

2 = O,

then matrix A null matrix. Statement 2: |A| = 0.

Watch Video Solution

([ ])

https://dl.doubtnut.com/l/_sb1fOAhbv2Vm
https://dl.doubtnut.com/l/_tA894to4uCeM
https://dl.doubtnut.com/l/_AZkZliCeXzE0
https://dl.doubtnut.com/l/_C6cTdKF5scwo


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

Watch Video Solution

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

cosθ - sinθ
sinθ cosθ  or 

cosθ sinθ
sinθ -cosθ

Watch Video Solution

[ ] [ ]

7. Let A =

tan
π

3 sec
2π

3

cot 2013
π

3 cos(2012π)
 and P be a 2 × 2 matrix such that 

PPT = I, where I is an identity matrix of order 2. If Q = PAPT and 

R = rij 2 × 2
= PTQ8P, then �nd r11.

Watch Video Solution

[ ( ) ]
[ ]

https://dl.doubtnut.com/l/_C6cTdKF5scwo
https://dl.doubtnut.com/l/_9VGf3ywcPLoQ
https://dl.doubtnut.com/l/_LvOhrvB7iyfo


8. Consider, A =

a 2 1
0 b 0
0 -3 c

, where a, b and c are the roots of the

equation x3 - 3x2 + 2x - 1 = 0. If matric B is such that 

AB = BA, A + B - 2I ≠ O and A2 - B2 = 4I - 4B, then �nd the value of det.

(B)

Watch Video Solution

[ ]

9. If A and B are square matrices of order 3 such that det. (A) = - 2 and 

det. (B) = 1, then det. A - 1adjB - 1. adj 2A - 1  is equal to

Watch Video Solution

( ( )

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

Watch Video Solution

https://dl.doubtnut.com/l/_xSS1tJ0iCMl4
https://dl.doubtnut.com/l/_TFpaxG7v1YkR
https://dl.doubtnut.com/l/_xeNEAfBcKu06


11. Construct a 2 × 2 matrix, where  

(i) aij =
(i - 2j)2

2
 (ii) aij = | - 2i + 3j|

Watch Video Solution

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

a symmetric matrix of order 12 ?

Watch Video Solution

13. If a square matix a of order three is de�ned A = aij  where 

aij = sgn(i - j), then prove that A is skew-symmetric matrix.

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_1l2uNFuWgPW6
https://dl.doubtnut.com/l/_019XJI7joKET
https://dl.doubtnut.com/l/_2iNHbhpNDQ8W


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

A =
2x + 1 3y

0 y2 - 5y
, B =

x + 3 y2 + 2
0 -6

Watch Video Solution

[ ] [ ]

15. For α, β, γ ∈ R, let  

A =

α2 6 8

3 β2 9

4 5 γ2
 and B =

2α 3 5
2 2β 6
1 4 2γ - 3

Watch Video Solution

[ ] [ ]

16. Find the values of x for which matrix 

3 -1 + x 2
3 -1 x + 2

x + 3 -1 2
 is singular.

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_9xYdjHVxel9F
https://dl.doubtnut.com/l/_RKdgaWFHREci
https://dl.doubtnut.com/l/_o9liQxMSwACU
https://dl.doubtnut.com/l/_q3cKyzgfnSSU


17. If A =

1 2
3 4
5 6

 and B =

-3 -2
1 -5
4 3

, then �nd D =

p q
r s
t u

 such that 

A + B - D = O.

Watch Video Solution

[ ] [ ] [ ]

18. A =
cosα - sinα
sinα cosα

 and A + AT = I, �nd the value of α.

Watch Video Solution

[ ]

19. Let A be a square matrix. Then prove that (i)A + AT is a symmetric

matrix,(ii)A - AT is a skew-symmetric matrix and(iii)∀T and ATA are

symmetric matrices.

Watch Video Solution

20. If A = [2 - 131] and B = [1472] , �nd 3A - 2B
.

https://dl.doubtnut.com/l/_q3cKyzgfnSSU
https://dl.doubtnut.com/l/_Uo7YRauVW4sP
https://dl.doubtnut.com/l/_89D6BY8JGcxF
https://dl.doubtnut.com/l/_qxUldeT9lh6L


Watch Video Solution

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

x[2x23x] + 2[85x44x] = 2 x2 + 824106x

Watch Video Solution

[ ]

22. Let A + 2B =

1 2 0
6 -1 3
-5 3 1

and 2A - B =

2 -1 5
2 -1 6
0 1 2

,  then �nd 

tr(A) - tr(B).

Watch Video Solution

[ ] [ ]

23. If 
λ2 - 2λ + 1 λ - 2

1 - λ2 + 3λ 1 - λ2 = Aλ2 + Bλ + C, where A, B and C are matrices

then �nd matrices B and C.

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_qxUldeT9lh6L
https://dl.doubtnut.com/l/_700IVGAPYVUK
https://dl.doubtnut.com/l/_sdVXCMMA5mdt
https://dl.doubtnut.com/l/_uEW1vhMku6YY


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

of a symmetric matrix and a skew-symmetric matrix.

Watch Video Solution

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

11 - n columns. If both AB and BA exist, then (A) AB and BA are square

matrix (B) AB and BA are of order 8 × 8 and 3 × 13, respectively (C) 

AB = BA (D) None of these

Watch Video Solution

26. If A =
2 3 -1
1 4 2  and B =

2 3
4 5
2 1

 then AB and BA are de�ned and

equal.

Watch Video Solution

[ ] [ ]

https://dl.doubtnut.com/l/_uEW1vhMku6YY
https://dl.doubtnut.com/l/_FGKkn7zYD6EE
https://dl.doubtnut.com/l/_9H7UohISRXF7
https://dl.doubtnut.com/l/_QEEBKl05TZEg


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

3 -2
3 0
2 4

y y
x x =

3 3
3y 3y
10 10

Watch Video Solution

[ ][ ] [ ]

28. Find the values of x,   y ,  z if the matrix A = [02yzxy - zx - yz] satisfy the

equation AT A = I3 .

Watch Video Solution

29. If A = [cosθsinθ - sinθcosθ], then prove that 

An = [cosnθsinnθ - sinnθcosnθ], n ∈ N.

Watch Video Solution

https://dl.doubtnut.com/l/_QEEBKl05TZEg
https://dl.doubtnut.com/l/_mfrlAWli4ya3
https://dl.doubtnut.com/l/_IseUyohGafYi
https://dl.doubtnut.com/l/_3dkBQoWY69Es


30. If A =
p q
0 1

, then show that A8 =
p8 q

p8 - 1

p - 1

0 1

Watch Video Solution

( ) ( ( ) )

31. Let A =
2 1
0 3  be a matrix. If A10 =

a b
c d  then prove that a + d is

divisible by 13.

Watch Video Solution

[ ] [ ]

32. Show that the solution of the equation 
x y
z t

2
= O is 

x y
z t

=
±√αβ -β

α ±√αβ
 where α, β are arbitrary.

Watch Video Solution

[ ]
[ ] [ ]

https://dl.doubtnut.com/l/_hDDpDH7ui5zQ
https://dl.doubtnut.com/l/_IWbsyjNhCXql
https://dl.doubtnut.com/l/_RHoboTFGVzhm


33. Let a be square matrix. Then prove that AAT and ATA are symmetric

matrices.

Watch Video Solution

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

matrix, show that ATBA is skew-symmetric.

Watch Video Solution

35. If a and B are square matrices of same order such that AB + BA = O,

then prove that A3 - B3 = (A + B) A2 - AB - B2 .

Watch Video Solution

( )

36. Let A =
1 2
-1 3  .If A6 = kA - 205I then then numerical quantity of

k - 40 should be

[ ]

https://dl.doubtnut.com/l/_F01OE1OPfkz9
https://dl.doubtnut.com/l/_Cqqbuf1MGW24
https://dl.doubtnut.com/l/_IPnemokkXlTl
https://dl.doubtnut.com/l/_nwBHUryVp78c


Watch Video Solution

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

AT = BCD :BT = CDA; CT = DAB and DT = ABC.  For the matrix 

S = ABCD, consider the two statements. I. S3 = S II. S2 = S4 (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

38. If A and B are square matrices of the same order such that AB = BA,

then proveby induction that ABn = BnA. Further, prove that (AB)n = AnBn

for all n ∈ N.

Watch Video Solution

https://dl.doubtnut.com/l/_nwBHUryVp78c
https://dl.doubtnut.com/l/_e8u8WECnncOI
https://dl.doubtnut.com/l/_NsZb644RhQBW


39. If A = [ - 110 - 2] , then prove that A2 + 3A + 2I = O
.
 Hence, �nd BandC

matrices of order 2 with integer elements, if A = B3 + C3
.

Watch Video Solution

40. If A =
3 -4
1 -1

 then �nd tr. A2012 .

Watch Video Solution

[ ] ( )

41. If A is a nonsingular matrix satisfying AB - BA = A, then prove that det.

(B + I) =  det, (B - I).

Watch Video Solution

42. If det, (A - B) ≠ 0, A4 = B4, C3A = C3B and B3A = A3B, then �nd the

value of det. A3 + B3 + C3 .

h id l i

( )

https://dl.doubtnut.com/l/_di39NnjSrLzc
https://dl.doubtnut.com/l/_x0VzDXz3yQfU
https://dl.doubtnut.com/l/_CEQgBWfV8CqR
https://dl.doubtnut.com/l/_Qeu2idjJx19J


Watch Video Solution

43. Given a matrix A = [abcbcacab], wherea, b, c are real positive numbers 

abc = 1andATA = I,  then �nd the value of a3 + b3 + c3
.

Watch Video Solution

44. If M is a 3 × 3 matrix, where det M = 1andMMT = 1, whereI is an

identity matrix, prove theat det (M - I) = 0.

Watch Video Solution

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

Q x1, y1 . So, x1 = x and y(1) = - y.  

This may be written as : 
x1 = 1. x + 0. y

y1 = 0. x + ( - 1)y   

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

( )

{

https://dl.doubtnut.com/l/_Qeu2idjJx19J
https://dl.doubtnut.com/l/_CLOtyDovzwMr
https://dl.doubtnut.com/l/_gfU5U3VcrWdd
https://dl.doubtnut.com/l/_FD8fCAt55Nww


x1

y1
=

1 0
0 -1

x
y

  

Here, matrix 
1 0
0 -1

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

matrix of 

(i) re�ection about y-axis 

(ii) re�ection about the line y = x  

(iii) re�ection about origin 

(iv) re�ection about line y = (tanθ)x

View Text Solution

[ ] [ ][ ]
[ ]

46. If A =

2 -2 -4
-1 3 4
1 -2 -3

 then A is `1) an idempotent matrix 2) nilpotent

matrix 3) involutary 4) orthogonal matrix

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_FD8fCAt55Nww
https://dl.doubtnut.com/l/_c60gemsoFQw1


47. If A =

1 1 3
5 2 6
-2 -1 -3

 then �nd A14 + 3A - 2I

Watch Video Solution

[ ]

48. The matrix A = [ - 5 - 8035012 - ] is a. idempotent matrix b. involutory

matrix c. nilpotent matrix d. none of these

Watch Video Solution

49. If abc = p and A =

a b c
c a b
b c a

, prove that A is orthogonal if and only if

a, b, c are the roots of the equation x3 ± x2 - p = 0.

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_Xy8Tglr0LVGm
https://dl.doubtnut.com/l/_bvIBLOHYmoVW
https://dl.doubtnut.com/l/_eBKFCWAGljha


50. Let A be an orthogonal matrix, and B is a matrix such that AB = BA,

then show that ABT = BTA.

Watch Video Solution

51. Find the adjoint of the matrix A =

1 1 1
2 1 -3
-1 2 3

.

Watch Video Solution

[ ]

52. If S =

√3 - 1

2√2

√3 + 1

2√2

-
√3 + 1

2√2

√3 - 1

2√2

, A =
1 0
-1 1  and P = S(adj.A)ST, then �nd

matrix STP10S.

Watch Video Solution

[ ( ) ] [ ]

https://dl.doubtnut.com/l/_xKdwllXlaVEZ
https://dl.doubtnut.com/l/_lU1nRQjbDDlF
https://dl.doubtnut.com/l/_VYgbTnXB7yqd
https://dl.doubtnut.com/l/_efXODnBqgeMR


53. If A is a square matrix such that A(adjA) =

4 0 0
0 4 0
0 0 4

,  then 

=
|adj(adjA)|

2|adjA|
 is equal to

Watch Video Solution

[ ]

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

adj. (adj. (adj. A)) =

16 0 -24
0 4 0
0 12 4

. Then �nd  

(i) |A| (ii) adj. A

Watch Video Solution

[ ]

55. Let A =

1 -1 1
2 1 -3
1 1 1

 and 10B =

4 2 2
-5 0 α
1 -2 3

. If B is the inverse of A,

then α is :

Watch Video Solution

[ ] [ ]

https://dl.doubtnut.com/l/_efXODnBqgeMR
https://dl.doubtnut.com/l/_4XlJYD096hSZ
https://dl.doubtnut.com/l/_qWuDc0RbnVYl


56. Matrices a and B satisfy AB = B - 1, where B =
2 -1
2 0

. Find 

(i) without �nding B - 1, the value of K for which  

KA - 2B - 1 + I = O.  

(ii) without �nding A - 1, the matrix X satifying A - 1XA = B.

Watch Video Solution

[ ]

57. Given the matrices a and B as A =
1 -1
4 -1

 and B =
1 -1
2 -2

. The two

matrices X and Y are such that XA = B and AY = B, then �nd the matrix 

3(X + Y)

Watch Video Solution

[ ] [ ]

58. If M is the matrix 
1 -3
-1 1

 then �nd matrix 

∞

∑
r= 0

-1
3

r
Mr+ 1

Watch Video Solution

[ ] ( )

https://dl.doubtnut.com/l/_qWuDc0RbnVYl
https://dl.doubtnut.com/l/_RuEomQbMY7xL
https://dl.doubtnut.com/l/_6fpQ1vpnlwOH
https://dl.doubtnut.com/l/_VWaDx0wgnX0K


59. Let p be a non singular matrix, and I + P + p2 + ... + pn = 0,  then �nd 

p - 1.

Watch Video Solution

60. If A and B are square matrices of same order such that AB = O and 

B ≠ O, then prove that |A| = 0.

Watch Video Solution

61. If A is a symmetric matrix, B is a skew-symmetric matrix, A + B is

nonsingular and C = (A + B) - 1(A - B), then prove that  

(i) CT(A + B)C = A + B (ii) CT(A - B)C = A - B  

(iii) CTAC = A

Watch Video Solution

https://dl.doubtnut.com/l/_VWaDx0wgnX0K
https://dl.doubtnut.com/l/_p6PZL8kFPsdo
https://dl.doubtnut.com/l/_O1MjlTaiN2ad
https://dl.doubtnut.com/l/_UmI695jSLEVs
https://dl.doubtnut.com/l/_CNorXiJUAOil


62. If the matrices, A, B and (A + B) are non-singular, then prove that 

A(A + B) - 1B - 1 = B - 1 + A - 1.

Watch Video Solution

[ ]

63. If matrix a satis�es the equation A2 = A - 1, then prove that 

A2n = A2 ( n - 1 )
, n ∈ N.

Watch Video Solution

64. If a and B are non-singular symmetric matrices such that AB = BA,

then prove that A - 1B - 1 is symmetric matrix.

Watch Video Solution

65. If A is a matrix of order n such that ATA = I and X is any matric such

that X = (A + I) - 1(A - I), then show that X is skew symmetric matrix.

Watch Video Solution

https://dl.doubtnut.com/l/_CNorXiJUAOil
https://dl.doubtnut.com/l/_jGD9dX4q7bEN
https://dl.doubtnut.com/l/_QBA1G0oYNg3M
https://dl.doubtnut.com/l/_4BiZORaxYF8l


66. Show that two matrices 

A =
1 -1 0
2 1 1  and B =

3 0 1
0 3 1  are row equivalent.

Watch Video Solution

[ ] [ ]

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

(20 - 1510013)

Watch Video Solution

68. Let a be a 3 × 3 matric such that  

1 2 3
0 2 3
0 1 1

=

0 0 1
1 0 0
0 1 0

, then �nd A - 1.

Watch Video Solution

[ ] [ ]

https://dl.doubtnut.com/l/_4BiZORaxYF8l
https://dl.doubtnut.com/l/_POYy0P57WiEe
https://dl.doubtnut.com/l/_s2mh5Rq4q7Z9
https://dl.doubtnut.com/l/_8k8XdkXqzwtX
https://dl.doubtnut.com/l/_jRdINVi2H1CX


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

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

Watch Video Solution

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

inconsistent : 2x + 3y - z + 4 = 0 x - y + 2z - 7 = 0 x + 4y - 3z + 5 = 0

Watch Video Solution

71. A =

a 1 0
1 b d
1 b c

, B =

a 1 1
0 d c
f g h

, U =

f
g
h

, V =

a2

0
0

 If there is a

vector matrix X, such that AX = U has in�nitely many solutions, then

prove that BX = V cannot have a unique solution. If afd ≠ 0. Then,prove

that BX = V has no solution.

Watch Video Solution

[ ] [ ] [ ] [ ]

https://dl.doubtnut.com/l/_jRdINVi2H1CX
https://dl.doubtnut.com/l/_6Jw8KV8UP3rH
https://dl.doubtnut.com/l/_31aVdfdzeXkz
https://dl.doubtnut.com/l/_UcfSRNBPeDZy


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

cosθ - sinθ
sinθ cosθ  and verify that they are of unit modulus.

Watch Video Solution

[ ]

73. Show that if λ1, λ2, .... , lamndan are n eigenvalues of a square matrix a

of order n, then the eigenvalues of the matric A2 are λ2
1, λ2

2, ..., λ2
n.

Watch Video Solution

74. If A is nonsingular, prove that the eigenvalues of A - 1 are the

reciprocals of the eigenvalue of A.

Watch Video Solution

75. If one of the eigenvalues of a square matrix a order 3 × 3 is zero, then

prove that det A = 0.

W t h Vid S l ti

https://dl.doubtnut.com/l/_UcfSRNBPeDZy
https://dl.doubtnut.com/l/_DVkf934I179i
https://dl.doubtnut.com/l/_NnDUz7nn5Gz0
https://dl.doubtnut.com/l/_lHo3iwSOx0HG


Exercise 13 1

Watch Video Solution

1. Construct a 3 × 4matrix, whose elements are given by:(i) aij =
1
2

| - 3i + j|

(ii) aij = 2i - j

Watch Video Solution

2. Find the value of a if [a - b2a + c2a - b3c + d] = [ - 15013]

Watch Video Solution

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

0 or 1. How many of these are symmetric ?

Watch Video Solution

https://dl.doubtnut.com/l/_lHo3iwSOx0HG
https://dl.doubtnut.com/l/_IXn2Jgopbn7B
https://dl.doubtnut.com/l/_Q7GlszRERXSd
https://dl.doubtnut.com/l/_M30NvuwbbJ8G
https://dl.doubtnut.com/l/_ga2Ir0syB4mk


Exercise 13 2

4. Find the value of x for which the matrix A =

2/x -1 2

1 x 2x2

1 1/x 2
 is

singular.

Watch Video Solution

[ ]

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

det. A.

Watch Video Solution

1. Solve for x and y , x
2
1

+ y
3
5

+
-8
-11

= 0.

Watch Video Solution

[ ] [ ] [ ]

https://dl.doubtnut.com/l/_ga2Ir0syB4mk
https://dl.doubtnut.com/l/_vpnhjUSVDlSW
https://dl.doubtnut.com/l/_HRGw5GVcwRcI


2. If A =
1 5
7 12

 and B =
9 1
7 8

 then �nd a matrix C such that

3A + 5B + 2C is a null matrix.

Watch Video Solution

[ ] [ ]

3. Solve the following equations for X and Y : 

2X - Y =
3 -3 0
3 3 2

, 2Y + X =
4 1 5
-1 4 -4

Watch Video Solution

[ ] [ ]

4. If A =

1 2 3
2 1 2
2 2 3

B =

1 2 2
-2 -1 -2
2 2 3

 and C =

-1 -2 -2
2 1 2
2 2 3

 then �nd

the value of tr. A + BT + 3C .

Watch Video Solution

[ ] [ ] [ ]
( )

https://dl.doubtnut.com/l/_mpgfgnLwBw4I
https://dl.doubtnut.com/l/_9U4iVMgzHltR
https://dl.doubtnut.com/l/_j9tUbNOJQVyf


Exercise 13 3

5. If A =
3 -2
4 -1

, then �nd all the possible values of λ such that the

matrix (A - λI) is singular.

Watch Video Solution

[ ]

6. If matrix A =

0 1 -1
4 -3 4
3 -3 4

= B + C, where B is symmetric matrix and C

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

Watch Video Solution

[ ]

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/_haTZKyVTv7bW
https://dl.doubtnut.com/l/_xWM6iQDDCm3z
https://dl.doubtnut.com/l/_fBYb6MCP07dz


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

A. (AB)TC

B. CTC(AB)T

C. CTAB

D. ATABBTC

Answer: B

Watch Video Solution

2. Let A = BBT + CCT, where B =
cosθ
sinθ

, C =
sinθ

-cosθ
, θ ∈ R. Then prove

that a is unit matrix.

Watch Video Solution

[ ] [ ]

https://dl.doubtnut.com/l/_fBYb6MCP07dz
https://dl.doubtnut.com/l/_bURKZ0YlqQWQ


3. The matrix R(t) is de�ned by R(t) =
cost sint
- sint cost

. Show that 

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

Watch Video Solution

[ ]

4. if A =
i 0
0 i

 where i = √-1 and xεN then A4x equals to:

Watch Video Solution

[ ]

5. If A =
3 -4
1 -1

 prove that Ak =
1 + 2k -4k

k 1 - 2k
 where k is any positive

integer.

Watch Video Solution

[ ] [ ]

https://dl.doubtnut.com/l/_HarEiQOuMgJI
https://dl.doubtnut.com/l/_4ahKCZuFrWyJ
https://dl.doubtnut.com/l/_EgkzgXo0sLKO


6. If A =
1 2
3 -5

 and B =
1 0
0 2

 and X is a matrix such that A = BX, then

X=

Watch Video Solution

[ ] [ ]

7. for what values of x: 

[1 2 1]

1 2 0
2 0 1
1 0 2

0
2
x

= 0?

Watch Video Solution

[ ][ ]

8. Find the matrix X so that X[123456] = [ - 7 - 8 - 9246]

Watch Video Solution

9. IfA =
cosθ sinθ
- sinθ cosθ

, then Lim x > ∞
1
n
An is[ ]

https://dl.doubtnut.com/l/_ZW0vEFrbObNX
https://dl.doubtnut.com/l/_Fi2GIy0oqK40
https://dl.doubtnut.com/l/_StGSH1G47c9J
https://dl.doubtnut.com/l/_CeOWjC9BlQoc


Exercise 13 4

Watch Video Solution

10. A =

3 a -1
2 5 c
b 8 2

 is symmetric and B =

d 3 a
b - a e -2b - c
-2 6 - f

 is skew-

symmetric, then �nd AB.

Watch Video Solution

[ ] [ ]

1. If A and B are matrices of the same order, then ABT - BTA is a (a) skew-

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

Watch Video Solution

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

A3 - B3 = (A - B) A2 + AB + B2 .( )

https://dl.doubtnut.com/l/_CeOWjC9BlQoc
https://dl.doubtnut.com/l/_WxEPkIukTk0G
https://dl.doubtnut.com/l/_RmnoLiIi3upY
https://dl.doubtnut.com/l/_MGQdZTgZ0dqM


Watch Video Solution

3. If A is a square matrix such that A2 = I, then  

(A - I)3 + (A + I)3 - 7A is equal to

Watch Video Solution

4. If B, C are square matrices of order 

nand if A = B + C, BC = CB, C2 = O,  then without using mathematical

induction, show that for any positive integer p, Ap - 1 = Bp[B + (p + 1)C] .

Watch Video Solution

5. Let A be any 3 × 2 matrix. Then prove that det. AAT = 0.

Watch Video Solution

( )

https://dl.doubtnut.com/l/_MGQdZTgZ0dqM
https://dl.doubtnut.com/l/_E06CiUGMOvQG
https://dl.doubtnut.com/l/_d4Bzz4FDT3zU
https://dl.doubtnut.com/l/_TEsNy1I1XUQg


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

det. A2 - I .

Watch Video Solution

( )

7. A and B are di�erent matrices of order n satisfying A3 = B3 and 

A2B = B2A. If det. (A - B) ≠ 0, then �nd the value of det. A2 + B2 .

Watch Video Solution

( )

8. IfD = diag d1, d2, dn  , then prove that 

f(D) = diag f d1 , f d2 , , f dn , wheref(x) is a polynomial with scalar

coe�cient.

Watch Video Solution

[ ]
[ ( ) ( ) ( )]

https://dl.doubtnut.com/l/_S7b5VvHUXLWN
https://dl.doubtnut.com/l/_9e0ZWO6amG7z
https://dl.doubtnut.com/l/_Pq06WosbpoXH


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

position of point P is Q x1, y1 . If 
x1

y1
= A

x
y

, then �nd matrix A.

Watch Video Solution

( ) [ ] [ ]

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

are idempotent ?

Watch Video Solution

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

are involuntary ?

A. 2n

B. 2n - 1

C. 2n - 1

https://dl.doubtnut.com/l/_dEUuiffbduyg
https://dl.doubtnut.com/l/_mxQLLTdyvBsP
https://dl.doubtnut.com/l/_ZxQWILe9uvbj


Exercise 13 5

D. n

Answer: A

Watch Video Solution

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

matrices.

Watch Video Solution

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

1 1 1
2 5 7
2 1 -1

x1 y1

x2 y2

x3 y3

=

9 2
52 15
0 -1

Watch Video Solution

[ ][ ] [ ]

https://dl.doubtnut.com/l/_ZxQWILe9uvbj
https://dl.doubtnut.com/l/_q9CLIsXY9F8V
https://dl.doubtnut.com/l/_ZYgrrVkmuL3D


2. Let A =

2 0 7
0 1 0
1 -2 1

 and B =

-x 14x 7x
0 1 0
x -4x -2x

 are two matrices such

that AB = (AB) - 1 and AB ≠ I then 

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

Watch Video Solution

[ ] [ ]
( )

3. Find A - 1 if A =

0 1 1
1 0 1
1 1 0

 and show that A - 1 =
A2 - 3I

2

Watch Video Solution

| |

4. For the matrix A = [3175] , �nd x and y so that A2 + xI = yA
.

Watch Video Solution

https://dl.doubtnut.com/l/_ZYgrrVkmuL3D
https://dl.doubtnut.com/l/_bho8PjwlGR96
https://dl.doubtnut.com/l/_Rh6NNfeAtW1X
https://dl.doubtnut.com/l/_MkIoh97slAaV


5. If A3 = O, then prove that (I - A) - 1 = I + A + A2.

Watch Video Solution

6. If A =
cosα - sinα
sinα cosα

, B =
cos2β sin2β
sin2β -cos2β

 where 0 < β <
π
2

 then prove

that BAB = A - 1 Also �nd the least positive value of α for which 

BA4B = A - 1

Watch Video Solution

[ ] [ ]

7. If A =

1 2 2
2 2 3
1 -1 3

, C =

2 1 1
2 2 1
1 1 1

, D =

10
13
9

, and CB = D. Solve the

equation AX = B.

Watch Video Solution

[ ] [ ] [ ]

https://dl.doubtnut.com/l/_msOh1vkpTzU3
https://dl.doubtnut.com/l/_rvpc6QA4c8J9
https://dl.doubtnut.com/l/_P7mhUcv1ySQy


8. If A is a 2 × 2 matrix such that A2 - 4A + 3I = O, then prove that 

(A + 3I) - 1 =
7
24

I -
1
24

A.

Watch Video Solution

9. For two unimobular complex numbers z1 and z2, �nd 

z̄1 -z2

z̄2 z1

- 1 z1 z2

- z̄2 z̄1

- 1

Watch Video Solution

[ ] [ ]

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

symmetric.

Watch Video Solution

https://dl.doubtnut.com/l/_siRyEvOF5i7M
https://dl.doubtnut.com/l/_voevVv1G0pMi
https://dl.doubtnut.com/l/_kNFT28Bt4lhR


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

orthogonal.

Watch Video Solution

12. If A is a skew symmetric matrix, then B = (I - A)(I + A) - 1 is (where I is

an identity matrix of same order as of A)

Watch Video Solution

13. Prove that (adj. A) - 1 = adj. A - 1 .

Watch Video Solution

( )

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

A =

a b

c
1 +bc
a

.[ ( ) ]

https://dl.doubtnut.com/l/_XS0jh1IpyquN
https://dl.doubtnut.com/l/_PyeSTiZcuYtj
https://dl.doubtnut.com/l/_jYaVh7622xmn
https://dl.doubtnut.com/l/_hcTiOMUmpUeL


Exercise Single

Watch Video Solution

15. Show that the two matrices A, P - 1AP 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

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

|A|α∣ is a characteristic root of adj A.

Watch Video Solution

https://dl.doubtnut.com/l/_hcTiOMUmpUeL
https://dl.doubtnut.com/l/_SDhsTYC9LK4v
https://dl.doubtnut.com/l/_YiSEnoaEKTG7
https://dl.doubtnut.com/l/_Zb03VFcz3nqH


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

2. Elements of a matrix A of order 10 x 10 are de�ned as aij = ωi+ j (where

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

A. 0

B. 1

C. 3

https://dl.doubtnut.com/l/_N91KFXrEaaNh
https://dl.doubtnut.com/l/_9c0MG3mQXdTD


D. none of these

Answer: D

Watch Video Solution

3. If A1, A2, , A2n - 1aren skew-symmetric matrices of same order, then 

B =

n

∑
r= 1

(2r - 1) A2r - 1 2r - 1 will be symmetric skew-symmetric neither

symmetric nor skew-symmetric data not adequate

A. symmetric

B. skew-symmetric

C. neither symmetric nor skew-symmetric

D. data not adequate

Answer: B

Watch Video Solution

( )

https://dl.doubtnut.com/l/_9c0MG3mQXdTD
https://dl.doubtnut.com/l/_RTlekyujoadz
https://dl.doubtnut.com/l/_JBIai2ww2ImC


4. The equation [1xy]

1 3 1
0 2 -1
0 2 -1

1
x
y

= [0] has

A. 
(i) (ii)
(p) (r)

B. 
(i) (ii)
(q) (p)

C. 
(i) (ii)
(p) (q)

D. 
(i) (ii)
(r) (p)

Answer: C

Watch Video Solution

[ ][ ]

5. Let AandB be two 2 × 2 matrices. Consider the statements

AB = OA + O or B = O AB = I2A = B - 1 (A + B)2 = A2 + 2AB + B2 (i) and

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

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

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

https://dl.doubtnut.com/l/_JBIai2ww2ImC
https://dl.doubtnut.com/l/_XMDDUzYqtXzf


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

6. The number of diagonal matrix, A or ordern which A3 = A is

A. 1

B. 0

C. 2n

D. 3n

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_XMDDUzYqtXzf
https://dl.doubtnut.com/l/_U4fTmcQZ2GP4
https://dl.doubtnut.com/l/_haIzOj5M1kCk


7. A is a 2 × 2 matrix such that A[1 - 1] = [ - 12]andA2[1 - 1] = [10]
.
 The

sum of the elements of A is -1 b. 0 c. 2 d. 5

A. -1

B. 0

C. 2

D. 5

Answer: D

Watch Video Solution

8. If 
cos2θ cosθsinθ

cosθsinθ sin2θ

cos2
ϕ cosϕsinϕ

cosϕsinϕ sin2
ϕ

= O 'then value of ' 

θ - ϕ equals,

A. 2nπ, ∈ Z

B. n
π
2

, n ∈ Z

[ ][ ]

https://dl.doubtnut.com/l/_haIzOj5M1kCk
https://dl.doubtnut.com/l/_zDhvV1kNmeVp


C. (2n + 1)
π
2

, n ∈ Z

D. nπ, n ∈ Z

Answer: C

Watch Video Solution

9. If A = [ab0a] is nth root of I2,  then choose the correct statements: If n

is odd, a = 1, b = 0 If n is odd, a = - 1, b = 0 If n is even, a = 1, b = 0 If n is

even, a = - 1, b = 0 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

https://dl.doubtnut.com/l/_zDhvV1kNmeVp
https://dl.doubtnut.com/l/_SOyLP8DjX6uB


10. If [αβγ - α] is to be square root of two-rowed unit matrix, then α, βandγ

should satisfy the relation. 1 - α2 + βγ = 0 b. α2 + βγ = 0 c. 1 + α2 + βγ = 0

d. 1 - α2 - βγ = 0

A. 1 - α2 + βγ = 0

B. α2 + βγ - 1 = 0

C. 1 + α2 + βγ = 0

D. 1 - α2 - βγ = 0

Answer: B

Watch Video Solution

11. If A = [i - i - ii]andB = [1 - 1 - 11], thenA8 equals 4B b. 128B c. -128B d. 

-64B

A. 4B

https://dl.doubtnut.com/l/_SOyLP8DjX6uB
https://dl.doubtnut.com/l/_9Z4UtyT7H9Ks
https://dl.doubtnut.com/l/_HuIfGIefGaPx


B. 128B

C. -128 B

D. -64B

Answer: B

Watch Video Solution

12. If 

2 -1
1 0
-3 4

A =

-1 -8 -10
1 -2 -5
9 22 15

 , then sum of all the elements of

matrix A is

A. 0

B. 1

C. 2

D. -3

Answer: B

[ ] [ ]

https://dl.doubtnut.com/l/_HuIfGIefGaPx
https://dl.doubtnut.com/l/_q7pG8ugSbb6o


Watch Video Solution

13. For each real x, - 1 < x < 1. Let A(x) be the matrix (1 - x) - 1 1 -x
-x 1

and z =
x + y

1 + xy
. Then

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

B. A(z) = A(x) - A(y)

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

D. A(z) = A(x)[A(y)] - 1

Answer: A

Watch Video Solution

[ ]

14. Let A = [0 - tan(α /2)tan(α /2)0] and I be the identity matrix of order 2.

Show that I + A = (I - A)[cosα - sinαsinαcosα] .

https://dl.doubtnut.com/l/_q7pG8ugSbb6o
https://dl.doubtnut.com/l/_RkGITszh5oAR
https://dl.doubtnut.com/l/_l5CQQ6JAcQEN


A. - I + A

B. I - A

C. - I - A

D. none of these

Answer: B

Watch Video Solution

15. The number of solutions of the matrix equation X2 = [1123] is a. more

than2 b. 2 c. 0 d. 1

A. more then 2

B. 2

C. 0

D. 1

Answer: A

https://dl.doubtnut.com/l/_l5CQQ6JAcQEN
https://dl.doubtnut.com/l/_pNqsD95RCg5k


Watch Video Solution

16. If A = [abcd] (where bc ≠ 0 ) satis�es the equations x2 + k = 0, then

a + d = 0 b. K = - |A| c. k = |A| d. none of these

A. a + d = 0

B. k = - |A|

C. k = |A|

D. none of these

Answer: C

Watch Video Solution

17. A =
2 1
4 1

; B =
3 4
2 3

 & c =
3 -4
-2 3

, 

tr(A) + tr
ABC

2
+ tr

A(BC)2

4
+ tr

A(BC)2

8
+ .... . ∞ is:

[ ] [ ] [ ]
[ ] [ ] [ ]

https://dl.doubtnut.com/l/_pNqsD95RCg5k
https://dl.doubtnut.com/l/_xOPEYIKBIBUq
https://dl.doubtnut.com/l/_cXla6XWF8rcP


A. 6

B. 9

C. 12

D. none of these

Answer: A

Watch Video Solution

18. If 
cos 

2π

7 - sin 
2π

7

sin 
2π

7 cos 
2π

7

k

=
1 0
0 1 ,  then the least positive integral value

of k, is

A. 3

B. 6

C. 7

D. 14

[ ] [ ]

https://dl.doubtnut.com/l/_cXla6XWF8rcP
https://dl.doubtnut.com/l/_kTc5ekvhtgAc


Answer: C

Watch Video Solution

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

commute i� A - λIandB - λI commute for every scalar λ
.

A. AB = BA

B. AB + BA = O

C. A = - B

D. none of these

Answer: A

Watch Video Solution

20. Matrix A such that A2 = 2A - I, whereI is the identity matrix, the for 

n ≥ 2. An is equal to 2n - 1A - (n - 1)l b. 2n - 1A - I c. nA - (n - 1)l d. nA - I

https://dl.doubtnut.com/l/_kTc5ekvhtgAc
https://dl.doubtnut.com/l/_5Qw3Ljg85MY9
https://dl.doubtnut.com/l/_JYN0tN7Cle4R


A. 2n - 1A - (n - 1)I

B. 2n - 1A - I

C. nA - (n - 1)I

D. nA - I

Answer: C

Watch Video Solution

21. Let A =
0 α
0 0

 and (A + I)50 - 50A =
a b
c d

. Then the value of 

a + b + c + d is

A. 2

B. 1

C. 4

D. none of these

Answer: A

[ ] [ ]

https://dl.doubtnut.com/l/_JYN0tN7Cle4R
https://dl.doubtnut.com/l/_xrp7TUcjyg49


Watch Video Solution

22. If Z is an idempotent matrix, then (I + Z)n

A. I + 2nZ

B. I + 2n - 1 Z

C. I - 2n - 1 Z

D. none of these

Answer: B

Watch Video Solution

( )
( )

23. if AandB are squares matrices such that 

A2006 = OandAB = A + B, thendet(B) equals 0 b. 1 c. -1 d. none of these

A. 0

B. 1

https://dl.doubtnut.com/l/_xrp7TUcjyg49
https://dl.doubtnut.com/l/_LDFR1fRaEUYC
https://dl.doubtnut.com/l/_l0x4Hll2RBqp


C. -1

D. none of these

Answer: A

Watch Video Solution

24. If matrix A is given by A =
6 11
2 4

 then determinant of A2005 - 6A2004

is

A. 22006

B. ( - 11)22005

C. -22005.7

D. ( - 9)22004

Answer: B

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_l0x4Hll2RBqp
https://dl.doubtnut.com/l/_9BIfGpMX50Pk


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

A. A - I = O

B. A + I = O

C. A - I is nonzero singular

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 AB = O, 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

https://dl.doubtnut.com/l/_QTwY9VjqWvAQ
https://dl.doubtnut.com/l/_eTxMr2T2AI4e


Answer: A

Watch Video Solution

27. If A and B are symmetric matrices of the same order and 

X = AB + BA and Y = AB - BA,  then (XY)T is equal to : (A) XY (B) YX (C) 

-YX (D) non of these

A. XY

B. YX

C. -YX

D. none of these

Answer: C

Watch Video Solution

28. If A, B, A + I, A + B are idempotent matrices, then AB is equal to

https://dl.doubtnut.com/l/_eTxMr2T2AI4e
https://dl.doubtnut.com/l/_jpzMEdTQxziG
https://dl.doubtnut.com/l/_iDo1Mfqzq5Rw


A. BA

B. -BA

C. I

D. O

Answer: B

Watch Video Solution

29. If A =
0 x
y 0

 and A3 + A = O then sum of possible values of xy is

A. 0

B. -1

C. 1

D. 2

Answer: B

W t h Vid S l ti

[ ]

https://dl.doubtnut.com/l/_iDo1Mfqzq5Rw
https://dl.doubtnut.com/l/_YX4jC8qMNbwE


Watch Video Solution

30. Which of the following is an orthogonal matrix ?

A. 

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

Answer: A

Watch Video Solution

[ ]
[ ]
[ ]
[ ]

https://dl.doubtnut.com/l/_YX4jC8qMNbwE
https://dl.doubtnut.com/l/_lQ827VkYmPZ4


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

ABT + BAT = O. 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

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/_ciEe6NPwAjat
https://dl.doubtnut.com/l/_EQrYnTonkxNE


D. none of these

Answer: A

Watch Video Solution

33. Let A be an nth-order square matrix and B be its adjoint, then 

AB + KIn  is (where K is a scalar quantity) (|A| + K)n - 2 b. (|A| + )Kn c. 

(|A| + K)n - 1 d. none of these

A. (|A| + K)n - 2

B. (|A| + K)n

C. (|A| + K)n - 1

D. none of these

Answer: B

Watch Video Solution

| |

https://dl.doubtnut.com/l/_EQrYnTonkxNE
https://dl.doubtnut.com/l/_LpjalV1syQrZ
https://dl.doubtnut.com/l/_Nag56usBnFPw


34. If A =

a b c
x y x
p q r

, B =

q -b y
-p a -x
r -c z

 and If A is invertible, then which

of the following is not true ?

A. |A| = |B|

B. |A| = - |B|

C. |adj A| = |adj B|

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

Answer: A

Watch Video Solution

[ ] [ ]

35. If A(α, β) =

cosα sinα 0
-sinα cosα 0

0 0 eβ
, then A(α, β) - 1 is equal to

A. A( - α, - β)

B. A( - α, β)

[ ]

https://dl.doubtnut.com/l/_Nag56usBnFPw
https://dl.doubtnut.com/l/_RGMcf45Kdwvs


C. A(α, - β)

D. A(α, β)

Answer: A

Watch Video Solution

36. If A =
a + ib c + id
-c + id a - ib

 and a2 + b2 + c2 + d2 = 1, then A - 1 is equal to

A. 
a - ib -c - id
c - id a + ib

B. 
a + ib -c + id
-c + id a - ib

C. 
a - ib -c - id
-c - id a + ib

D. none of these

Answer: A

Watch Video Solution

[ ]
[ ]
[ ]
[ ]

https://dl.doubtnut.com/l/_RGMcf45Kdwvs
https://dl.doubtnut.com/l/_MTgYtDD9IAcG
https://dl.doubtnut.com/l/_Zq9w5Fkaa75Q


37. Id [1 /250x1/25] = [50 - a5] - 2 , then the value of x is a /125 b. 2a /125 c. 

2a /25 d. none of these

A. a /125

B. 2a /125

C. 2a /25

D. none of these

Answer: B

Watch Video Solution

38. If A =
1 2
2 1

 and f(x) =
1 + x
1 - x

, then f(A) is

A. 
1 1
1 1

B. 
2 2
2 2

C. 
-1 -1
-1 -1

[ ]
[ ]
[ ]
[ ]

https://dl.doubtnut.com/l/_Zq9w5Fkaa75Q
https://dl.doubtnut.com/l/_xZYU2tqvL2zt


D. none of these

Answer: C

Watch Video Solution

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

equation 

2A + 1 -5
-4 A

- 1 A - 5 B
2A - 2 C

=
14 D
E F

  

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

di�erence of these two solutions, is

A. 
8
3

B. 
19
3

C. 
1
3

D. 
11
3

Answer: B

[ ] [ ] [ ]

https://dl.doubtnut.com/l/_xZYU2tqvL2zt
https://dl.doubtnut.com/l/_wiGInZUIdNMN


Watch Video Solution

40. If A and B are two square matrices such that B = - A - 1BA, then 

(A + B)2 is equal to

A. A2 + B2

B. O

C. A2 + 2AB + B2

D. A + B

Answer: A

Watch Video Solution

41. If A = [1tanx - tanx1],  show that ATA - 1 = [cos2x - sin2xsin2xcos2x]

A. 
-cos2x sin2x
- sin2x cos2x

B. 
cos2x - sin2x
sin2x cos2x

[ ]
[ ]

https://dl.doubtnut.com/l/_wiGInZUIdNMN
https://dl.doubtnut.com/l/_wj8QnSdkFsDo
https://dl.doubtnut.com/l/_wejWZhymeI8r


C. 
cos2x cos2x
cos2x sin2x

D. none of these

Answer: B

Watch Video Solution

[ ]

42. If A is order 3 square matrix such that |A| = 2, then |adj (adj (adj A))| is

A. 512

B. 256

C. 64

D. none of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_wejWZhymeI8r
https://dl.doubtnut.com/l/_iwIMoMYHMVYb


43. If A =

0 1 2
1 2 3
3 a 1

 and A - 1 =

1/2 -1 /2 1/2
-4 3 c

5/2 -3 /2 1/2
, then the values of a

and c are equal to

A. 1, 1

B. 1, -1

C. 1, 2

D. -1, 1

Answer: B

Watch Video Solution

[ ] [ ]

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

A. always -1 if n is even

B. always 1 if n is odd

https://dl.doubtnut.com/l/_TKoIdRlgc6vX
https://dl.doubtnut.com/l/_ZKGQGHsKwrB8


C. always 1

D. none of these

Answer: B

Watch Video Solution

45. Let aandb be two real numbers such that a > 1, b > 1.  If A = (a00b) ,

then ( lim )n →
∞A

-n is a. unit matrix b. null matrix c. 2l d. none of these

A. unit matrix

B. null matrix

C. 2I

D. none of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_ZKGQGHsKwrB8
https://dl.doubtnut.com/l/_ithvHfh3L47T
https://dl.doubtnut.com/l/_awbpvqdoN4w0


46. If A = aij 4 × 4
, such that aij =

2, when i = j
0, when i ≠ j

, then 

det (adj (adj A))
7

 is (where { ⋅ } represents fractional part function)

A. 1/7

B. 2/7

C. 3/7

D. none of these

Answer: A

Watch Video Solution

[ ] {
{ }

47. A is an involuntary matrix given by A = [01 - 14 - 343 - 34] , then the

inverse of A /2 will be 2A b. 
A - 1

2
 c. 

A
2

 d. A2

A. 2A

B. 
A - 1

2

https://dl.doubtnut.com/l/_awbpvqdoN4w0
https://dl.doubtnut.com/l/_w0XuOJQ1xS0E


C. 
A
2

D. A2

Answer: A

Watch Video Solution

48. If A is a nonsingular matrix such that AAT = ATA and B = A - 1AT, then

matrix B is

A. involuntary

B. orthogonal

C. idempotent

D. none of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_w0XuOJQ1xS0E
https://dl.doubtnut.com/l/_HMGhiM1tovIA
https://dl.doubtnut.com/l/_K3H7RXlGaUwl


49. If P is an orthogonal matrix and Q = PAPTandx = PT A b. I c. A1000 d.

none of these

A. A

B. I

C. A1000

D. none of these

Answer: B

Watch Video Solution

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

Br = I,  for some positive integer r > 1, thenA - 1Br - 1A = A - 1B - 1A =  I b. 2I

c. O d. -I

A. I

B. 2I

https://dl.doubtnut.com/l/_K3H7RXlGaUwl
https://dl.doubtnut.com/l/_Ckj7WyJRqLKO


C. O

D. - I

Answer: C

Watch Video Solution

51. If adjB = A, |P| = |Q| = 1, thenadj Q - 1BP - 1  is `

A. PQ

B. QAP

C. PAQ

D. PA - 1Q

Answer: C

Watch Video Solution

( )

https://dl.doubtnut.com/l/_Ckj7WyJRqLKO
https://dl.doubtnut.com/l/_G8hK2eWQTkF3


52. If A is non-singular and (A - 2I)(A - 4I) = O, then
1
6
A +

4
3
A - 1 is equal to 

OI b. 2I c. 6I d. I

A. O

B. I

C. 2I

D. 6I

Answer: B

Watch Video Solution

53. Let f(x) =
1 + x
1 - x  . If A is matrix for which A3 = O, thenf(A) is I + A + A2 b.

I + 2A + 2A2 c. I - A - A2 d. none of these

A. I + A + A2

B. I + 2A + 2A2

C. I - A - A2

https://dl.doubtnut.com/l/_X9yBTShbEBnL
https://dl.doubtnut.com/l/_p2nYgxXIKLzf


D. none of these

Answer: B

Watch Video Solution

54. if
2 1
3 2

A
-3 2
5 -3

=
1 0
0 1

, thenA = ?

A. 
1 1
1 0

B. 
1 1
0 1

C. 
1 0
1 1

D. -
1 1
1 0

Answer: A

Watch Video Solution

[ ] [ ] [ ]
[ ]
[ ]
[ ]
[ ]

https://dl.doubtnut.com/l/_p2nYgxXIKLzf
https://dl.doubtnut.com/l/_TJzHXRwVojdt


55. If A2 - A + I = 0, then the inverse of A is: (A) A + I (B) A (C) A - I (D) I - A

A. A - 2

B. A + I

C. I - A

D. A - I

Answer: C

Watch Video Solution

56. If F(x) =

cosx - sinx 0
sinx cosx 0

0 0 1
 and G(y) =

cosy 0 siny
0 1 0

-siny 0 cosy
, then 

[F(x)G(y)] - 1 is equal to

A. F( - x)G( - y)

B. G( - y)F( - x)

[ ] [ ]

https://dl.doubtnut.com/l/_zIfCHBz1tNNo
https://dl.doubtnut.com/l/_11jQRqqOJ70f


C. F x - 1 G y - 1

D. G y - 1 F x - 1

Answer: B

Watch Video Solution

( ) ( )
( ) ( )

57. If AandB are square matrices of the same order and A is non-singular,

then for a positive integer n, A - 1BA n is equal to A -nBnAn b. AnBnA -n c. 

A - 1BnA  d. n A - 1BA

A. A -nBnAn

B. AnBnA -n

C. A - 1BnA

D. n A - 1BA

Answer: C

Watch Video Solution

( )
( )

( )

https://dl.doubtnut.com/l/_11jQRqqOJ70f
https://dl.doubtnut.com/l/_YpZnnTYR4484


58. If k ∈ Rothendet adj kIn  is equal to Kn - 1 b. Kn (n - 1 )  c. Kn d. k

A. kn - 1

B. kn (n - 1 )

C. kn

D. k

Answer: B

Watch Video Solution

{ ( )}

59. Given that matrix A

x 3 2
1 y 4
2 2 z

. If xyz = 60 and 8x + 4y + 3z = 20, then

A(adj A) is equal to

A. 

64 0 0
0 64 0
0 0 64

[ ]

[ ]

https://dl.doubtnut.com/l/_YpZnnTYR4484
https://dl.doubtnut.com/l/_hBXTsaNaSEzv
https://dl.doubtnut.com/l/_hYrbpvxw7fvv


B. 

88 0 0
0 88 0
0 0 88

C. 

68 0 0
0 68 0
0 0 68

D. 

34 0 0
0 34 0
0 0 34

Answer: C

Watch Video Solution

[ ]
[ ]
[ ]

60. Let A =

1 2 3
2 0 5
0 2 1

 and B =

0
-3
1

. Which of the following is true ?

A. AX = B has a unique solution

B. AX = B has exactly three solutions

C. AX = B has in�nitelt many solutions

[ ] [ ]

https://dl.doubtnut.com/l/_hYrbpvxw7fvv
https://dl.doubtnut.com/l/_zLeArwzMVmaD


D. AX = B is inconsistent

Answer: A

Watch Video Solution

61. If A is a square matrix of order less than 4 such that A - AT ≠ 0 and 

B =  adj. (A), then adj. B2A - 1B - 1A  is

A. A

B. B

C. |A|A

D. |B|B

Answer: A

Watch Video Solution

| |
( )

https://dl.doubtnut.com/l/_zLeArwzMVmaD
https://dl.doubtnut.com/l/_A5Dlq62Rv4wW


62. Let A be a square matrix of order 3 such that det. (A) =
1
3

, then the

value of det. adj. A - 1  is

A. 1/9

B. 1/3

C. 3

D. 9

Answer: D

Watch Video Solution

( )

63. If A and B are two non-singular matrices of order 3 such that AAT = 2I

and A - 1 = AT - A. Adj. 2B - 1 , then det. (B) is equal to

A. 4

B. 4√2

( )

https://dl.doubtnut.com/l/_G6zx6pgwv89s
https://dl.doubtnut.com/l/_Z1anXnAbfnpo


C. 16

D. 16√2

Answer: D

Watch Video Solution

64. If A is a square matric of order 5 and 2A - 1 = AT, then the remainder

when |adj. (adj. (adj. A))| is divided by 7 is

A. 2

B. 3

C. 4

D. 5

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Z1anXnAbfnpo
https://dl.doubtnut.com/l/_bXU9i314jJ5m
https://dl.doubtnut.com/l/_J6QlVfaHKK4U


Exercise Multiple

65. Let P =

1 2 1
0 1 -1
3 1 1

. If the product PQ has inverse R =

-1 0 1
1 1 3
2 0 2

then Q - 1 equals

A. 

3 2 9
-1 1 1
0 1 8

B. 

5 2 9
-1 1 1
0 1 7

C. 

2 -1 0
10 6 3
8 6 4

D. none of these

Answer: C

Watch Video Solution

[ ] [ ]

[ ]
[ ]
[ ]

https://dl.doubtnut.com/l/_J6QlVfaHKK4U
https://dl.doubtnut.com/l/_eBB04c89Egfa


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

A. -A

B. A - 1

C. adj A

D. ωA, where ω is cube root of unity

Answer: B::C

Watch Video Solution

2. Let A = aij be a matrix of order 3, where 

aij = {(x, , if i = j,x ∈ R, ), (1, , if |i - j| = 1, , , then which of the following), (0, , o

hold (s) good :

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

https://dl.doubtnut.com/l/_eBB04c89Egfa
https://dl.doubtnut.com/l/_A4cLTCqFtJ9M


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

minima

Answer: B::D

Watch Video Solution

3. If A =
1 -1
2 1

, B =
a 1
b -1

 and (A + B)2 = A2 + B2 + 2AB, then

A. a = - 1

B. a = 1

C. b = 2

D. b = - 2

Answer: A::D

Watch Video Solution

[ ] [ ]

https://dl.doubtnut.com/l/_A4cLTCqFtJ9M
https://dl.doubtnut.com/l/_2rlUWlhbShre


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

A. A is idempotent

B. B is idempotent

C. AT is idempotent

D. none of these

Answer: A::B::C

Watch Video Solution

5. If A(θ) =
sinθ icosθ
icosθ sinθ

, then which of the following is not true ?

A. A(θ) - t = A(π - θ)

B. A(θ) + A(π + θ) is a null matrix

C. A(θ) is invertible for all θ ∈ R

D. A(θ) - 1 = A( - θ)

[ ]

https://dl.doubtnut.com/l/_3FQ6ga5TVclT
https://dl.doubtnut.com/l/_AGxHsmKW3HB5


Answer: A::B::C

Watch Video Solution

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

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

coorect ?

A. BTAB is symmetric matrix if A is symmetric

B. BTAB is symmetric matrix if B is symmetric

C. BTAB is skew-symmetric matrix for every matrix A

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

Answer: A::D

Watch Video Solution

7. If B is an idempotent matrix, and A = I - B, then

https://dl.doubtnut.com/l/_AGxHsmKW3HB5
https://dl.doubtnut.com/l/_TssX8JE27B7I
https://dl.doubtnut.com/l/_cwi7sBYlw4q8


A. A2 = A

B. A2 = I

C. AB = O

D. BA = O

Answer: A::C::D

Watch Video Solution

8. If

A1 = [0001001001001000], A2 = [000i00 - i00i00 - i000], thenAiAk + AkAi is

equal to 2l if i = k b. O if i ≠ k c. 2l if i ≠ k d. O always

A. 2I if i = k

B. O if i ≠ k

C. 2I if i ≠ k

D. O always

https://dl.doubtnut.com/l/_cwi7sBYlw4q8
https://dl.doubtnut.com/l/_6g4m22kUa5yj


Answer: A::B

Watch Video Solution

9. Suppose a1, a2, .... Are real numbers, with a1 ≠ 0. If a1, a2, a3, ... Are in

A.P., then

A. A =

a1 a2 a3

a4 a5 a6

a5 a6 a7

 is singular (where i = √-1)

B. the system of equations

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

in�nite number of solutions

C. B
a1 ia2

ia2 a1
 is nonsingular

D. none of these

Answer: A::B::C

Watch Video Solution

[ ]

[ ]

https://dl.doubtnut.com/l/_6g4m22kUa5yj
https://dl.doubtnut.com/l/_r8LxkuvhFu69


Watch Video Solution

10. If α, β, γ are three real numbers and 

A =

1 cos(α - β) cos(α - γ)
cos(β - α) 1 cos(β - γ)
cos(γ - α) cos(γ - β) 1

  

then which of following is/are true ?

A. A is singular

B. A is symmetric

C. A is orthogonal

D. A is not invertible

Answer: A::B::D

Watch Video Solution

[ ]

11. If D1 and D2 are two 3 × 3 diagonal matrices, then which of the

following is/are true ?

https://dl.doubtnut.com/l/_r8LxkuvhFu69
https://dl.doubtnut.com/l/_o7e08PbbdbMd
https://dl.doubtnut.com/l/_kVEFiUKwFLQW


A. D1D2 is a diagonal matrix

B. D1D2 = D2D1

C. D2
1 + D2

2 is a diagonal matrix

D. none of these

Answer:

Watch Video Solution

12. Let A be the 2 × 2 matrix given by A = aij  where aij ∈ {0, 1, 2, 3, 4}

such theta a11 + a12 + a21 + a22 = 4 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

[ ]

https://dl.doubtnut.com/l/_kVEFiUKwFLQW
https://dl.doubtnut.com/l/_RIuG2NZKvAmH


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

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

Answer:

Watch Video Solution

13. If S =

0 1 1
1 0 1
1 1 0

 and A =

b + c c - a b - a
c - b c + b a - b
b - c a - c a + b

  

(a, b, c ≠ 0), then SAS - 1 is

A. symmetric matrix

B. diagonal matrix

C. invertible matrix

D. singular matrix

Answer:

Watch Video Solution

[ ] [ ]

https://dl.doubtnut.com/l/_RIuG2NZKvAmH
https://dl.doubtnut.com/l/_BQ8VquFGVHvJ


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

B = P - 1AP. The true statements among the following are

A. A is invertible i� B is invertib,e

B. Bn = P - 1AnP∀n ∈ N

C. ∀λ ∈ R, B - λI = P - 1(A - λI)P

D. A and B are both singular matrices

Answer:

Watch Video Solution

15. Let A =

1 2 2
2 1 2
2 2 1

. Then

A. A2 - 4A - 5I3 = O

B. A - 1 =
1
5

A - 4I3

[ ]
( )

https://dl.doubtnut.com/l/_BQ8VquFGVHvJ
https://dl.doubtnut.com/l/_iotyHGBxXcQC
https://dl.doubtnut.com/l/_6zVrH7vYdkJb


C. A3 is not invertible

D. A2 is invertible

Answer:

Watch Video Solution

16. If A =

1 0 0
1 0 1
0 1 0

, then

A. A3 - A2 = A - I

B. det. A100 - I = 0

C. A200 =

1 0 0
100 1 0
100 0 1

D. A100 =

1 1 0
50 1 0
50 0 1

Answer:

[ ]
( )

[ ]
[ ]

https://dl.doubtnut.com/l/_6zVrH7vYdkJb
https://dl.doubtnut.com/l/_P77omcyOQ1Gl


Watch Video Solution

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

following is/are CORRECT ?

A. ABAT is skew-symmetric matrix

B. ABT + BAT is symmetric matrix

C. (A + B)(A - B) is skew-symmetric

D. (A + I)(B - I) is symmetric

Answer:

Watch Video Solution

18. If A = aij n×n
 and f is a function, we de�ne f(A) = f aij n×n ′

Let A = (π /2 - θθ - θπ /2 - θ) . Then sinA is invertible b. sinA = cosA c. sinA

is orthogonal d. sin(2A) = 2AsinAcosA

(( )) (( ( )))

https://dl.doubtnut.com/l/_P77omcyOQ1Gl
https://dl.doubtnut.com/l/_tzkjTzI1Dyhj
https://dl.doubtnut.com/l/_LT1X8DyPB4gi


A. sinA is invertible

B. sinA = cosA

C. sinA is orthogonal

D. sin(2A) = 2sinAcosA

Answer:

Watch Video Solution

19. If a is matrix such that A2 + A + 2I = O, then which of the following

is/are true ?

A. A is nonsingular

B. A is symmetric

C. A cannot be skew-symmetric

D. A - 1 = -
1
2

(A + I)

Answer:

https://dl.doubtnut.com/l/_LT1X8DyPB4gi
https://dl.doubtnut.com/l/_9iVCkdAibai0


Watch Video Solution

20. If A =

3 -3 4
2 -3 4
0 -1 1

, then adj (adj A) is

A. adj(adjA) = A

B. |adj(adjA)| = 1

C. |adjA| = 1

D. none of these

Answer: B

Watch Video Solution

[ ]

21. If 
1 - tanθ

tanθ 1
1 tanθ

- tanθ 1

- 1
=

a -b
b a

,  then

A. a = cos2θ

[ ][ ] [ ]

https://dl.doubtnut.com/l/_9iVCkdAibai0
https://dl.doubtnut.com/l/_ZaQGs7wCUaom
https://dl.doubtnut.com/l/_tmUWWduMHYIl


B. a = 1

C. b = sin2θ

D. b = - 1

Answer:

Watch Video Solution

22. If A - 1 =

1 -1 2
0 3 1
0 0 -1/3

, then

A. |A| = - 1

B. adj A =

-1 1 -2
0 -3 -1
0 0 1/3

C. A =

1 1/3 7
0 1/3 1
0 0 -3

[ ]

[ ]
[ ]

https://dl.doubtnut.com/l/_tmUWWduMHYIl
https://dl.doubtnut.com/l/_YyvwX76hMsy9


D. A =

1 -1/3 -7
0 -3 0
0 0 1

Answer:

Watch Video Solution

[ ]

23. If A is an invertible matrix, tehn adj
.
A

- 1
 is equal to adj

.

A - 1 b. 
A

det
.
A

 c. 

A d. (detA)A

A. adj. A - 1

B. 
A

det. A

C. A

D. (det. A) A

Answer:

Watch Video Solution

( )

( )

https://dl.doubtnut.com/l/_YyvwX76hMsy9
https://dl.doubtnut.com/l/_QRmQP2Ny56oQ


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

C. |B||A|A - 1B - 1

D. |A||B|(AB) - 1

Answer:

Watch Video Solution

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

AB = AC ⇒ B = C. Then

A. |A| ≠ 0

B. A is invertible

C. A may be orthogonal

https://dl.doubtnut.com/l/_DDmLae2VihGo
https://dl.doubtnut.com/l/_LSKC97v1mviX


D. A is symmetric

Answer:

Watch Video Solution

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

commute each other, then

A. A - 1B

B. AB - 1

C. A - 1B - 1

D. none of these

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_LSKC97v1mviX
https://dl.doubtnut.com/l/_tAlUt6iOsgje


27. If A and B are square matrices of order 3 such that A3 = 8B3 = 8I and

det. (AB - A - 2B + 2I) ≠ 0, then identify the correct statement(s), where I

is idensity matrix of order 3.

A. A2 + 2A + 4I = O

B. A2 + 2A + 4I ≠ O

C. B2 + B + I = O

D. B2 + B + I ≠ O

Answer:

Watch Video Solution

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

AB = BA and An - Bn is invertible for some positive integer n. If 

An - Bn = An+ 1 - Bn+ 1 = An+ 1 - Bn+ 2, then

A. I - A is non-singular

https://dl.doubtnut.com/l/_E7FLdsrzdcRp
https://dl.doubtnut.com/l/_J0136bbYjkvr


B. I - B is non-singular

C. I - A is singular

D. I - B is singular

Answer:

Watch Video Solution

29. Let A and B be square matrices of the same order such that A2 = I and

B2 = I, then which of the following is CORRECT ?

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

B. If AB = BA, then there exists matrix C =
AB + BA

2
 such that C2 = C.

C. If AB = BA, then there exists matrix D = AB - BA such that Dn = O

for some n ∈ N.

D. If AB = BA then (A + B)5 = 16(A + B).

Answer:

https://dl.doubtnut.com/l/_J0136bbYjkvr
https://dl.doubtnut.com/l/_RmTVKRowvM3O


Watch Video Solution

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

such that AB = BT. Then

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 [1, 3, 2]. If  

adj A =

-2 4 α
-1 2 1
3α -5 -2

, then maximum value of det(A) is

W h Vid S l i

[ ]

https://dl.doubtnut.com/l/_RmTVKRowvM3O
https://dl.doubtnut.com/l/_PUbdEQaIDZbW
https://dl.doubtnut.com/l/_ekiGcLwJqoRh


Watch Video Solution

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

A3 - 6A2 + 7A - 8I = O and B = A - 2I. Also, det. A = 8, then

A. det. adj. I - 2A - 1 =
25
16

B. adj. 
B
2

- 1
=

B
10

C. det. adj. I - 2A - 1 =
75
32

D. adj. 
B
2

- 1
=

2B
5

Answer:

Watch Video Solution

( ( )

(( ) )
( ( ) )

(( ) )

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

A. 
0 1
1 0[ ]

https://dl.doubtnut.com/l/_ekiGcLwJqoRh
https://dl.doubtnut.com/l/_zNo2YzrRtQFd
https://dl.doubtnut.com/l/_FECaeuC9tWwW


Exercise Comprehension

B. 
0 - i
i 0

C. 
1 0
0 -1

D. 
1 0
0 1

Answer:

Watch Video Solution

[ ]
[ ]
[ ]

1. Let a be a matrix of order 2 × 2 such that A2 = O.  

A2 - (a + d)A + (ad - bc)I is equal to

A. I

B. O

C. - I

D. none of these

https://dl.doubtnut.com/l/_FECaeuC9tWwW
https://dl.doubtnut.com/l/_pnFRwpQTyzRu


Answer: B

Watch Video Solution

2. Let a be a matrix of order 2 × 2 such that A2 = O.  

tr (A) is equal to

A. 1

B. 0

C. -1

D. none of these

Answer: B

Watch Video Solution

3. Let a be a matrix of order 2 × 2 such that A2 = O.  

(I + A)100 =

https://dl.doubtnut.com/l/_pnFRwpQTyzRu
https://dl.doubtnut.com/l/_Bksxw4yzpv2h
https://dl.doubtnut.com/l/_j0OTDyNerrtv


A. 100 A

B. 100(I + A)

C. 100I + A

D. I + 100A

Answer: D

Watch Video Solution

4. If A and B are two square matrices of order 3 × 3 which satify AB = A

and BA = B, then  

Which of the following is true ?

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

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

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

D. Cannot say anything.

https://dl.doubtnut.com/l/_j0OTDyNerrtv
https://dl.doubtnut.com/l/_uVcDla1J0g2v


Answer: C

Watch Video Solution

5. if A and B are two matrices of order 3 × 3so that AB = A and BA = B

then (A + B)7 =

A. 7(A + B)

B. 7. I3 × 3

C. 64(A + B)

D. 128I

Answer: C

Watch Video Solution

6. If A and B are two square matrices of order 3 × 3 which satisfy AB = A

and BA = B, then  

https://dl.doubtnut.com/l/_uVcDla1J0g2v
https://dl.doubtnut.com/l/_7Yygk0XEAaEA
https://dl.doubtnut.com/l/_Y6uhY8YvhIL1


(A + I)5 is equal to (where I is identity matric)

A. I + 60I

B. I + 16A

C. I + 31A

D. none of these

Answer: C

Watch Video Solution

7. Consider an arbitarary 3 × 3 non-singular matrix A aij . A maxtrix 

B = bij  is formed such that bij is the sum of all the elements except aij

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

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

A. skew-symmetric

B. null matrix

C. diagonal matrix

[ ]
[ ]

https://dl.doubtnut.com/l/_Y6uhY8YvhIL1
https://dl.doubtnut.com/l/_xq0EAuGtGS9K


D. none of these

Answer: D

Watch Video Solution

8. Let A = aij  be 3 × 3 matrix and B = bij  be 3 × 3 matrix such that bij

is the sum of the elements of ith row of A except aij. If det, (A) = 19, then

the value of det. (B) is ________ .

A. |A|

B. |A| /2

C. 2|A|

D. none of these

Answer: C

Watch Video Solution

[ ] [ ]

https://dl.doubtnut.com/l/_xq0EAuGtGS9K
https://dl.doubtnut.com/l/_aDko5GMOVENO
https://dl.doubtnut.com/l/_YdzcSrcvNnFz


9. Let A =

1 0 0
1 0 1
0 1 0

 satis�es An = An - 1 + A2 - I for n ≥ 3. And trace of a

square matrix X is equal to the sum of elements in its proncipal diagonal. 

Further consider a matrix ∪ 3 × 3 with its column as ∪1, ∪2, ∪3 such

that 

A50
∪1 =

1
25
25

, A50
∪2 =

0
1
0

, A50
∪3 =

0
0
1

  

Then answer the following question : 

The values of ∣A50∣  equals

A. 0

B. 1

C. -1

D. 25

Answer: B

Watch Video Solution

[ ]

[ ] [ ] [ ]

https://dl.doubtnut.com/l/_YdzcSrcvNnFz
https://dl.doubtnut.com/l/_RtmnfetUse29


10. Let A =

1 0 0
1 0 1
0 1 0

 satis�es An = An - 1 + A2 - I for n ≥ 3. And trace of a

square matrix X is equal to the sum of elements in its proncipal diagonal. 

Further consider a matrix ∪ 3 × 3 with its column as ∪1, ∪2, ∪3 such

that 

A50
∪1 =

1
25
25

, A50
∪2 =

0
1
0

, A50
∪3 =

0
0
1

  

Then answer the following question : 

Trace of A50 equals

A. 0

B. 1

C. 2

D. 3

Answer: D

Watch Video Solution

[ ]

[ ] [ ] [ ]

https://dl.doubtnut.com/l/_RtmnfetUse29


11. Let A =

1 0 0
1 0 1
0 1 0

 satis�es An = An - 2 + A2 - I for n ≥ 3. And trace of a

square matrix X is equal to the sum of elements in its proncipal diagonal. 

Further consider a matrix ∪ 3 × 3 with its column as ∪1, ∪2, ∪3 such

that 

A50
∪1 =

1
25
25

, A50
∪2 =

0
1
0

, A50
∪3 =

0
0
1

  

Then answer the following question : 

The value of | ∪ | equals

A. 0

B. 1

C. 2

D. -1

Answer: B

Watch Video Solution

[ ]

[ ] [ ] [ ]

https://dl.doubtnut.com/l/_8lBn72sjY32R


12. Let for A =

1 0 0
2 1 0
3 2 1

, there be three row matrices R1, R2 and R3,

satifying the relations, R1A = 1 0 0 , R2A = 2 3 0  and 

R3A = 2 3 1 . If B is square matrix of order 3 with rows R1, R2 and R3

in order, then 

The value of det. 2A100B3 - A99B4  is

A. -2

B. -1

C. 2

D. 3

Answer: D

Watch Video Solution

[ ]
[ ] [ ]

[ ]

( )

https://dl.doubtnut.com/l/_MOS1V1ekv8WR


13. Let for A =

1 0 0
2 1 0
3 2 1

, there be three row matrices R1, R2 and R3,

satifying the relations, R1A = 1 0 0 , R2A = 2 3 0  and 

R3A = 2 3 1 . If B is square matrix of order 3 with rows R1, R2 and R3

in order, then 

The value of det. 2A100B3 - A99B4  is

A. -27

B. -9

C. -3

D. 9

Answer: A

Watch Video Solution

[ ]
[ ] [ ]

[ ]

( )

https://dl.doubtnut.com/l/_S4yLSc3rockK


14. A and B are square matrices such that det. (A) = 1, BBT = I, det (B) > 0

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

The value of det (A + B) is

A. -2

B. -1

C. 0

D. 1

Answer: D

Watch Video Solution

15. A and B are square matrices such that det. (A) = 1, BBT = I, det (B) > 0

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

AB - 1 =

A. B - 1A

https://dl.doubtnut.com/l/_IJHLBdDSjkoW
https://dl.doubtnut.com/l/_ADg7iSQkIPMT


B. AB - 1

C. ATB - 1

D. BTA - 1

Answer: A

Watch Video Solution

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

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

matrix R of type n × m such that AR = Im, then R is called right inverse of

A. 

For example, to �nd right inverse of matrix 

A =

1 -1
1 1
2 3

, we take R =
x y x
u v w

  

and solveAR = I3, i.e.,  

1 -1
1 1
2 3

x y z
u v w

=

1 0 0
0 1 0
0 0 1

  

[ ] [ ]

[ ][ ] [ ]

https://dl.doubtnut.com/l/_ADg7iSQkIPMT
https://dl.doubtnut.com/l/_q6zpezUAKOhn


⇒ 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

 

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

inverse for matrix A. 

Which of the following matrices is NOT left inverse of matrix 

1 -1
1 1
2 3

?

A. 

1

2

1

2 0

-
1

2

1

2 0

B. 
2 -7 3

-
1
2

1
2 0

C. 
-

1

2

1

2 0

-
1

2

1

2 0

D. 
0 3 -1

-
1
2

1
2 0

Answer: C

[ ]

[ ]
[ ]
[ ]
[ ]

https://dl.doubtnut.com/l/_q6zpezUAKOhn


Watch Video Solution

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

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

matrix R of type n × m such that AR = Im, then R is called right inverse of

A. 

For example, to �nd right inverse of matrix 

A =

1 -1
1 1
2 3

, we take R =
x y x
u v w

  

and solveAR = I3, i.e.,  

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

 

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 
1 -1 2
2 -1 1

 is

[ ] [ ]

[ ][ ] [ ]

[ ]

https://dl.doubtnut.com/l/_q6zpezUAKOhn
https://dl.doubtnut.com/l/_TxgyjAQ83Tii


A. 0

B. 1

C. 2

D. in�nite

Answer: D

Watch Video Solution

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

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

matrix R of type n × m such that AR = Im, then R is called right inverse of

A. 

For example, to �nd right inverse of matrix 

A =

1 -1
1 1
2 3

, we take R =
x y x
u v w

  

and solveAR = I3, i.e.,  

[ ] [ ]

https://dl.doubtnut.com/l/_TxgyjAQ83Tii
https://dl.doubtnut.com/l/_NoNTRpTEYCA9


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

 

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

inverse for matrix A. 

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

than the number of right inverses ?

A. 
1 2 4
-3 2 1

B. 
3 2 1
3 2 1

C. 

1 4
2 -3
2 -3

D. 

3 3
1 1
4 4

Answer: C

Watch Video Solution

[ ][ ] [ ]

[ ]
[ ]

[ ]
[ ]

https://dl.doubtnut.com/l/_NoNTRpTEYCA9


Exercise Matrix

1. Match the following lists : 

Watch Video Solution

https://dl.doubtnut.com/l/_NoNTRpTEYCA9
https://dl.doubtnut.com/l/_kJWNUR9zPdpm


2. Match the following lists : 

Watch Video Solution

3. Match the following lists : 

https://dl.doubtnut.com/l/_ubpB5WNyAxom
https://dl.doubtnut.com/l/_3nhOJ2vLhen8


Watch Video Solution

4. Consider a matrix A = aij  of order 3 × 3 such that aij = (k)i+ j where 

k ∈ I.  

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

given below the lists. 

A. 
a b c d
r p s q

B. 
a b c d
s p q r

C. 
a b c d
r p q s

D. 
a b c d
q p r s

Answer: C

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_3nhOJ2vLhen8
https://dl.doubtnut.com/l/_IzkiEw7Htv3A


5. Match the following lists : 

A. 
a b c d
s r q p

B. 
a b c d
s p q r

C. 
a b c d
q p s r

D. 
a b c d
s q r p

Answer: C

https://dl.doubtnut.com/l/_IzkiEw7Htv3A
https://dl.doubtnut.com/l/_ikIqsfT16keN


Exercise Numerical

Watch Video Solution

1. A = [0130]andA8 + A6 + A2 + IV = [011](whereIis the 2 × 2 identity

matrix),  then the product of all elements of matrix V is _____.

Watch Video Solution

2. If [abc1 - a] is an idempotent matrix and f(x) = x -2 = bc = 1/4 , then

the value of 1/ f(a) is ______.

Watch Video Solution

3. Let x be the solution set of equation 

Ax = I
.
, whereA + [01 - 14 - 343 - 34]andI is the corresponding unit matrix

and x ⊆ N,  then the minimum value of ∑ cosxθ + sinxθ , θ ∈ R
.

( )

https://dl.doubtnut.com/l/_ikIqsfT16keN
https://dl.doubtnut.com/l/_cpVx7CTNqPSn
https://dl.doubtnut.com/l/_qeB2wqwEK6XX
https://dl.doubtnut.com/l/_wTRV74ljEOyg


Watch Video Solution

4. A = [1tanx - tanx1]andf(x) is de�ned as f(x) = det
.

ATA - 1 en the value of 

f(f(f(ff(x))))  is (n ≥ 2) _________.

Watch Video Solution

(

5. The equation 

1 2 2
1 3 4
3 4 k

=

0
0
0

 has a solution for (x, y, z) besides (0, 0,

0). Then the value of k is _________ .

Watch Video Solution

[ ] [ ]

6. If A is an idempotent matrix satisfying, (I - 0. 4A) - 1 = I - αA, whereI is

the unit matrix of the name order as that of A,  then th value of |9α| is

equal to ________.

Watch Video Solution

https://dl.doubtnut.com/l/_wTRV74ljEOyg
https://dl.doubtnut.com/l/_i4SJVpAKWJcB
https://dl.doubtnut.com/l/_miR25vAEewFU
https://dl.doubtnut.com/l/_YJ0Vha4mSM4Q


7. Let

A = 3x216x , B = [abc], andC = (x + 2)25x22x5x22x(x + 2)22x(x + 2)25x2

be three given matrices, where a, b, candx ∈ R
.
 Given that 

f(x) = ax2 + bx + c,  then the value of f(I) is ______.

Watch Video Solution

[ ] [ ]

8. Let A be the set of all 3 × 3 skew-symmetri matrices whose entries are

either -1, 0, or 1.  If there are exactly three 0s three 1s, and there ( - 1)′ s ,

then the number of such matrices is __________.

Watch Video Solution

9. Let A = aij 3 × 3
 be a matrix such that AAT = 4I and aij + 2cij = 0,

where Cij is the cofactor of aij and I is the unit matrix of order 3.  

[ ]

https://dl.doubtnut.com/l/_YJ0Vha4mSM4Q
https://dl.doubtnut.com/l/_ZcgcyfA4Av5U
https://dl.doubtnut.com/l/_zeOP6lnNGTpi
https://dl.doubtnut.com/l/_GtMi7J6yfYAQ


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  

then the value of λ is

Watch Video Solution

| | | |

10. Let S be the set which contains all possible vaues fo I, m, n, p, q, r for

which A = I2 - 3p00m2 - 8qr0n2 - 15  be non-singular idempotent matrix.

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

Watch Video Solution

[ ]

11. If A is a diagonal matrix of order 3 × 3 is commutative with every

square matrix of order 3 × 3 under multiplication and trace (A)=12, then

Watch Video Solution

https://dl.doubtnut.com/l/_GtMi7J6yfYAQ
https://dl.doubtnut.com/l/_nvB9TObCPXVD
https://dl.doubtnut.com/l/_WZqfEipjkz7z


12. If A is a square matrix of order 3 such that |A| = 2, then adjA - 1 - 1
 is

___________.

Watch Video Solution

|( ) |

13. If A and B are two matrices of order 3 such that AB = O and A2 + B = I,

then tr. A2 + B2  is equal to ________.

Watch Video Solution

( )

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

a b c
b c a
c a b

which are possible such that AAT = I is _______.

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_TMyL5zzPDr6M
https://dl.doubtnut.com/l/_Av4YCa5upwRl
https://dl.doubtnut.com/l/_DVnF2ATcPMy9


15. Let A = aij  be 3 × 3 matrix and B = bij  be 3 × 3 matrix such that 

bij is the sum of the elements of ith row of A except aij. If det, (A) = 19,

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

Watch Video Solution

[ ] [ ]

16. A square matrix M of order 3 satis�es M2 = I - M, where I is an identity

matrix of order 3. If Mn = 5I - 8M, then n is equal to _______.

Watch Video Solution

17. Let A = aij 3 × 3
, B = bij 3 × 3

 and C = cij 3 × 3
 be any three matrices,

where bij = 3i - jaij and cij = 4i - jbij. If det. A = 2, then det. (BC) is equal to

_______ .

Watch Video Solution

[ ] [ ] [ ]

https://dl.doubtnut.com/l/_LB19t6F84Saw
https://dl.doubtnut.com/l/_LLl8CqXWTTx5
https://dl.doubtnut.com/l/_lZfhIh4VgQcF


18. If A is a square matrix of order 2 × 2 such that |A| = 27, then sum of

the in�nite series |A| +
1
2
A +

1
4
A +

1
8
A + ... is equal to _______ .

Watch Video Solution

| | | | | |

19. If A is a aquare matrix of order 2 and det. A = 10, then 

(tr. A)2 - tr. A2  is equal to ______ .

Watch Video Solution

( ( ))

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

and det. (B) = 2, then the value of det. adj. B - 1A - 1 - 1
 is equal to

_______ .

Watch Video Solution

(( ( )) )

https://dl.doubtnut.com/l/_hnCn9qwbHpit
https://dl.doubtnut.com/l/_vZteet97tzNl
https://dl.doubtnut.com/l/_LSIGqvG6TDge


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

A = PQ - 1, B = QR - 1 and C = RP - 1. Then the value of det. 

(ABC + BCA + CAB) is equal to _______.

Watch Video Solution

22. If A =

1 x 3
1 3 3
2 4 4

 is the adjoint of a 3 × 3 matrix B and det. (B) = 4,

then the value of x is ______ .

Watch Video Solution

[ ]

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

x), det. (B) = 4 and det. (C) = 2, where x, y, z ∈ I + . If det. (adj. (adj. (ABC)))

= 216 × 38 × 74, then the number of distinct possible matrices A is

________ .

Watch Video Solution

https://dl.doubtnut.com/l/_amh0jRc9zrfQ
https://dl.doubtnut.com/l/_yPs4f6QHrifA
https://dl.doubtnut.com/l/_64Al8S2Z9uV3


Jee Main Previous Year

24. Let A = aij  be a matrix of order 2 where aij ∈ { - 1, 0, 1} and adj. 

A = - A. If det. (A) = - 1, then the number of such matrices is ______ .

Watch Video Solution

[ ]

1. Let A be 2 x 2 matrix.Statement I adj(adjA) = A Statement II |adjA| = A

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.

https://dl.doubtnut.com/l/_64Al8S2Z9uV3
https://dl.doubtnut.com/l/_AGV89LyalmTm
https://dl.doubtnut.com/l/_hTwmHEvyNBuk


Answer: B

Watch Video Solution

2. The number of 3 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. at least 7

B. less than 4

C. 5

D. 6

Answer: A

Watch Video Solution

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

2 × 2 identity matrix, Tr(A) i= sum of diagonal elements of A and |A| =

https://dl.doubtnut.com/l/_hTwmHEvyNBuk
https://dl.doubtnut.com/l/_SS1izspIOKEy
https://dl.doubtnut.com/l/_pknZRWjCfn6d


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

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

Statement 1 : A(BA) and (AB)A are symmetric matrices. 

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

commutative.

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

https://dl.doubtnut.com/l/_pknZRWjCfn6d
https://dl.doubtnut.com/l/_Gmt4ISZgOUj5


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 A =

1 0 0
2 1 0
3 2 1

. If u1 and u2 are column matrices such that 

Au1 =

1
0
0

 and Au2 =

0
1
0

, then u1 + u2 is equal to :

A. 

-1
1
0

( )
( ) ( )
( )

https://dl.doubtnut.com/l/_Gmt4ISZgOUj5
https://dl.doubtnut.com/l/_fGsKzMsUtRnR


B. 

-1
1
-1

C. 

-1
-1
0

D. 

1
-1
-1

Answer: D

Watch Video Solution

( )
( )
( )

6. Let P and Q be 3 × 3 matrices with P ≠ Q . If P3 = Q3andP2Q = Q2P ,

then determinant of P2 + Q2  is equal to (1) 2 (2) 1 (3) 0 (4) 1

A. -2

B. 1

C. 0

D. -1

( )

https://dl.doubtnut.com/l/_fGsKzMsUtRnR
https://dl.doubtnut.com/l/_VuyNZysXIJAt


Answer: C

Watch Video Solution

7. If P =

1 α 3
1 3 3
2 4 4

 is the adjoint of a 3 x 3 matrix A and |A| = 4, then α is

equal to

A. 4

B. 11

C. 5

D. 0

Answer: B

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_VuyNZysXIJAt
https://dl.doubtnut.com/l/_kr21VnFVmuV5


8. If A is an 3 × 3 non-singular matrix such that ∀ ′ = A ′A and B = A - 1A ′  ,

then BB equals (1) I + B (2) I (3) B - 1 (4) B - 1 ′

A. I + B

B. I

C. B - 1

D. B - 1 ′

Answer: B

Watch Video Solution

( )

( )

9. If A =

1 2 2
2 1 -2
a 2 b

 is a matrix satisfying the equation ∀T = 9I , where I

is 3 × 3 identity matrix, then the ordered pair (a, b) is equal to :

A. (2, -1)

B. (-2, 1)

[ ]

https://dl.doubtnut.com/l/_rE9RGaHcORjm
https://dl.doubtnut.com/l/_M83A58O37Hug


C. (2, 1)

D. (-2, -1)

Answer: D

Watch Video Solution

10. If A =
5a -b
3 2

 and AadjA=AAT , then 5a + b is equal to:

A. 5

B. 4

C. 13

D. -1

Answer: A

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_M83A58O37Hug
https://dl.doubtnut.com/l/_92MM09PkE21a


Jee Advanced Previous Year

11. if A =
2 -3
-4 1

 then 3A2 + 12A = ?

A. 
72 -63
-84 51

B. 
72 -84
-63 51

C. 
51 63
84 72

D. 
51 84
63 72

Answer: C

Watch Video Solution

[ ] ( )

[ ]
[ ]
[ ]
[ ]

1. The number of 3 × 3 matrices A whose entries are either 0 or 1 and for

which the system A[xyz] = [100] has exactly two distinct solution is a. 0 b. 

29 - 1 c. 168 d. 2

https://dl.doubtnut.com/l/_B76kS0S3T0hr
https://dl.doubtnut.com/l/_STTC5hfC0KtM


A. 0

B. 29 - 1

C. 168

D. 2

Answer: A

Watch Video Solution

2. Let ω ≠ 1 be cube root of unity and S be the set of all non-singular

matrices of the form 1abω1cω2θ1 , where each of a, b, andc is either 

ω or ω2
.
 Then the number of distinct matrices in the set S is a. 2 b. 6 c. 4

d. 8

A. 2

B. 6

C. 4

D. 8

[ ]

https://dl.doubtnut.com/l/_STTC5hfC0KtM
https://dl.doubtnut.com/l/_HEgHP9HVU6fo


Answer: A

Watch Video Solution

3. Let P = aij  be a 3 × 3 matrix and let Q = bij , where bij = 2i+ jaij for 

1 ≤ i, j ≤ 3. If the determinant of P is 2, then the determinant of the

matrix Q is

A. 210

B. 211

C. 212

D. 213

Answer: D

Watch Video Solution

[ ] [ ]

https://dl.doubtnut.com/l/_HEgHP9HVU6fo
https://dl.doubtnut.com/l/_ylTW1JJN75sd


4. Let P =

1 0 0
4 1 0
16 4 1

and I be the identity matrix of order 3. If Q = qij

is a matrix, such that P50 - Q = I, then 
q31 + q32

q21
 equals

A. 52

B. 103

C. 201

D. 205

Answer: B

Watch Video Solution

[ ] [ ]

5. How many 3 × 3 matrices M with entries from {0, 1, 2} are there, for

which the sum of the diagonal entries of MTMis5?  126 (b) 198 (c) 162 (d)

135

A. 198

https://dl.doubtnut.com/l/_iailI3oMG6oW
https://dl.doubtnut.com/l/_EIVrji0iD1hx


B. 126

C. 135

D. 162

Answer: A

Watch Video Solution

6. Let MandN be two 3 × 3 non singular skew-symmetric matrices such

that MN = NM
.
 If PT denote the transpose of P,  then M2N2 MTN - 1 T is

equal to M2 b. -N2 c. -M2 d. MN

A. M2

B. -N2

C. -M2

D. MN

Answer: C

( )

https://dl.doubtnut.com/l/_EIVrji0iD1hx
https://dl.doubtnut.com/l/_FDwFhFI2Ekmu


Watch Video Solution

7. Let ω be a complex cube root of unity with ω ≠ 1andP = pij  be a n × n

matrix withe pij = ωi+ j
.
 Then p2 ≠ O, whe ∩ =  a.57 b. 55 c. 58 d. 56

A. 57

B. 55

C. 58

D. 56

Answer: B::C::D

Watch Video Solution

[ ]

8. For 3 × 3 matrices MandN,  which of the following statement (s) is (are)

NOT correct ? NTMN is symmetricor skew-symmetric, according as m is

symmetric or skew-symmetric. MN - NM is skew-symmetric for all

https://dl.doubtnut.com/l/_FDwFhFI2Ekmu
https://dl.doubtnut.com/l/_zfMvJxrfWDlq
https://dl.doubtnut.com/l/_Z9PF7E6vRhal


symmetric matrices MandN
.
 MN is symmetric for all symmetric matrices 

MandN (adjM)(adjN) = adj(MN) for all invertible matrices MandN
.

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

or skew-symmetric

B. MN - NM 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

9. Let M be a 2 × 2 symmetric matrix with integer entries. Then M is

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

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

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

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

https://dl.doubtnut.com/l/_Z9PF7E6vRhal
https://dl.doubtnut.com/l/_MSXak6Ddsqa8


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

10. Let m and N be two 3x3 matrices such that MN=NM. Further if M ≠ N2

and M2 = N4 then which of the following are correct.

A. determinant of M2 + Mn2  is 0

B. there is a 3 × 3 non-zero matrix U such that M2 + MN2 U is the

zero matrix

C. determinant of M2 + MN2 ≥ 1

( )
( )

( )

https://dl.doubtnut.com/l/_MSXak6Ddsqa8
https://dl.doubtnut.com/l/_rs13siBO6lcE


D. for a 3 × 3 matrix U, is the zero matrix

Answer: A::B

Watch Video Solution

11. Let XandY be two arbitrary, 3 × 3 , non-zero, skew-symmetric matrices

and Z be an arbitrary 3 × 3 , non-zero, symmetric matrix. Then which of

the following matrices is (are) skew symmetric? a.Y3Z4Z4Y3 b. x44 + Y44 c. 

X4Z3 - Z3X4 d. X23 + Y23

A. Y3Z4 - Z4Y3

B. X44 + Y44

C. X4Z3 - Z3X4

D. X23 + Y23

Answer: C::D

Watch Video Solution

https://dl.doubtnut.com/l/_rs13siBO6lcE
https://dl.doubtnut.com/l/_604Wl6vFIhKG


12. Let p =

3 -1 -2
2 0 α
3 -5 0

,  where α ∈ ℝ.  Suppose Q = qij  is a matrix

such that PQ = kl,  where k ∈ ℝ, k ≠ 0 and l is the identity matrix of

order 3. If q23 = -
k
8

and det(Q) =
k2

2
,  then

A. α = 0, k = 8

B. 4α - k + 8 = 0

C. det (P adj (Q)) = 29

D. det (Q adj (P)) = 213

Answer: B::C

Watch Video Solution

[ ] [ ]

13. Which of the following is (are) NOT the square of a 3 × 3 matrix with

real entries ?

https://dl.doubtnut.com/l/_IWle9EqNoS2g
https://dl.doubtnut.com/l/_YSLX5TG4L29R


A. 

1 0 0
0 1 0
0 0 -1

B. 

1 0 0
0 -1 0
0 0 -1

C. 

-1 0 0
0 -1 0
0 0 -1

D. 

1 0 0
0 1 0
0 0 1

Answer: A::C

Watch Video Solution

[ ]
[ ]
[ ]
[ ]

14. Let S be the set of all column matrices 

b1

b2

b3

 such that b1, b2, b2 ∈ R

and the system of equations (in real variables) 

-x + 2y + 5z = b1  

[ ]

https://dl.doubtnut.com/l/_YSLX5TG4L29R
https://dl.doubtnut.com/l/_HQOeHHs0gFlC


2x - 4y + 3z = b2  

x - 2y + 2z = b3  

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

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

b1

b2

b3

∈ S ?

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

B. x + y + 3z = b1, 5x + 2y + 6z = b2 and -2x - y - 3z = b3

C. x + 2y - 5z = b1, 2x - 4y + 10z = b2 and x - 2y + 5z = b3

D. x + 2y + 5z = b1, 2x + 3z = b2 and x + 4y - 5z = b3

Answer: A::D

View Text Solution

[ ]

15. Let A be the set of all 3 × 3 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

https://dl.doubtnut.com/l/_HQOeHHs0gFlC
https://dl.doubtnut.com/l/_Sd00YKMnKfMY


A. 12

B. 6

C. 9

D. 3

Answer: A

Watch Video Solution

16. Let A be the set of all 3 × 3 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 

A

x
y
z

=

1
0
0

  

has a unique solution is

A. less than 4

B. at least 4 but less than 7

[ ] [ ]

https://dl.doubtnut.com/l/_Sd00YKMnKfMY
https://dl.doubtnut.com/l/_IQGjYCo952QO


C. at least 7 but less than 10

D. at leat 10

Answer: B

Watch Video Solution

17. Let A be the set of all 3 × 3 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 

A

x
y
z

=

1
0
0

  

is inconsistent is

A. 0

B. more than 2

C. 2

D. 1

[ ] [ ]

https://dl.doubtnut.com/l/_IQGjYCo952QO
https://dl.doubtnut.com/l/_shLBRCtffY3h


Answer: B

Watch Video Solution

18. Let p be an odd prime number and Tp, be the following set of 2 × 2

matrices Tp = A =
a b
c a

: a, b, c ∈ {0, 1, 2, .........p - 1}  The number of

A in Tp, such that A is either symmetric or skew-symmetric or both, and

det (A) divisible by p is

A. (p - 1)2

B. 2(p - 1)

C. (p - 1)2 + 1

D. 2p - 1

Answer: D

Watch Video Solution

{ [ ] }

https://dl.doubtnut.com/l/_shLBRCtffY3h
https://dl.doubtnut.com/l/_wJ2kon7rih9Q
https://dl.doubtnut.com/l/_xlkr48N8VQSM


19. Let P be an odd prime number and Tp be the following set of 2 × 2

matrices : 

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

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

entries].

A. (p - 1) p2 - p + 1

B. p3 - (p - 1)2

C. (p - 1)2

D. (p - 1) p2 - 2

Answer: C

View Text Solution

( )

( )

20. Let p be an odd prime number and Tp, be the following set of 2 × 2

matrices Tp = A =
a b
c a

: a, b, c ∈ {0, 1, 2, .........p - 1}  The number of{ [ ] }

https://dl.doubtnut.com/l/_xlkr48N8VQSM
https://dl.doubtnut.com/l/_QvpKHLB534W1


A in Tp, such that A is either symmetric or skew-symmetric or both, and

det (A) divisible by p is

A. 2p2

B. p3 - 5p

C. p3 - 3p

D. p3 - p2

Answer: D

Watch Video Solution

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

[a, b, c]

1 9 7
8 2 7
7 3 7

= [0, 0, 0] If the point P(a, b, c) with reference to (E),

lies on the plane 2x + y + z = 1, the the value of 7a + b + c is

A. 0

[ ]

https://dl.doubtnut.com/l/_QvpKHLB534W1
https://dl.doubtnut.com/l/_jspP6KJ4ogLo


B. 12

C. 7

D. 6

Answer: D

Watch Video Solution

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

[a, b, c]

1 9 7
8 2 7
7 3 7

= [0, 0, 0] Let ω be a solution of x3 - 1 = 0 with 

Im(ω) > 0. Ifa = 2 with b nd c satisfying (E) then the vlaue of 

3

ωa +
1

ωb +
3

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

A. -2

B. 2

C. 3

[ ]

https://dl.doubtnut.com/l/_jspP6KJ4ogLo
https://dl.doubtnut.com/l/_hYHHn5MHRnwZ


D. -3

Answer: A

Watch Video Solution

23. Let a,  b and c be three real numbers satisfying 

[a, b, c]

1 9 7
8 2 7
7 3 7

= [0, 0, 0]Let b=6, with a and c satisfying (E). If alpha

and beta are the roots of the quadratic equation ax2 + bx + c = 0 then 

∞

∑
n= 0

1
α

+
1
β

n
 is

A. 6

B. 7

C. 
6
7

D. ∞

Answer: B

[ ]
( )

https://dl.doubtnut.com/l/_hYHHn5MHRnwZ
https://dl.doubtnut.com/l/_LzdDNprv63yl


Watch Video Solution

24. Let K be a positive real number and 

A = 2k - 12√k2√k2√k1 - 2k - 2√k2k - 1 andB = 02k - 1√k1 - 2k02 - √k - 2√k0

. If det (adjA) + det(adjB) = 106, then[k] is equal to. [Note: adjM denotes

the adjoint of a square matix M and [k] denotes the largest integer less

than or equal to K ].

Watch Video Solution

[ ] [

25. Let M be a 3 × 3 matrix satisfying 

M[010] = M[1 - 10] = [11 - 1], andM[111] = [0012] Then the sum of the

diagonal entries of M is _________.

Watch Video Solution

https://dl.doubtnut.com/l/_LzdDNprv63yl
https://dl.doubtnut.com/l/_cXWmsZPgGXqZ
https://dl.doubtnut.com/l/_W3sIHyIo7JVU


Single Correct Answer

26. let z =
-1 + √3i

2 , wherei = √-1 and r, sεP1, 2, 3 . LetP =
( - z)r z2s

z2s zr

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

pairs (r,s) or which P2 = - I is

Watch Video Solution

} [ ]

1. If A =

0 c -b
-c 0 a
b -a 0

and B =

a2 ab ac

ab b2 bc

ac bc c2
, then (A + B)2 =

A. A

B. B

C. I

D. A2 + B2

[ ] [ ]

https://dl.doubtnut.com/l/_fgDZmAS1z66a
https://dl.doubtnut.com/l/_Z6aLaRnvDJsG


Answer: D

Watch Video Solution

2. If the value of prod_(k=1)^(50)[{:(1,2k-1),(0,1):}]isequal → [{:(1,r),(0,1):}]then

r` is equal to

A. 62500

B. 2500

C. 1250

D. 12500

Answer: B

View Text Solution

3. A square matrix P satis�es P2 = I - P where I is identity matrix. If 

Pn = 5I - 8P, then n is

https://dl.doubtnut.com/l/_Z6aLaRnvDJsG
https://dl.doubtnut.com/l/_zE8YuPqF6Liw
https://dl.doubtnut.com/l/_EKJ9o9eo2Egb


Watch Video Solution

4. A and B are two square matrices such that A2B = BA and if 

(AB)10 = AkB10, then k is

A. 1001

B. 1023

C. 1042

D. none of these

Answer: B

Watch Video Solution

5. If matrix A = aij 3 × 3
, matrix B = bij 3 × 3

, where aij + aji = 0 and 

bij - bji = 0∀ i, j, then A4
⋅ B3 is

A. Singular

[ ] [ ]

https://dl.doubtnut.com/l/_EKJ9o9eo2Egb
https://dl.doubtnut.com/l/_26mMs2Cfb4NT
https://dl.doubtnut.com/l/_AzomJPndtMPP


B. Zero matrix

C. Symmetric

D. Skew-Symmetric matrix

Answer: A

Watch Video Solution

6. If A

1 3 4
3 -1 5
-2 4 -3

=

3 -1 5
1 3 4
+4 -8 6

, then A =

A. 

1 0 0
0 1 0
0 0 -2

B. 

0 1 0
1 0 0
0 0 1

C. 

1 0 0
1 0 0
0 0 -2

( ) ( )
( )
( )
( )

https://dl.doubtnut.com/l/_AzomJPndtMPP
https://dl.doubtnut.com/l/_oreTAIY5qM9m


D. 

0 1 0
1 0 0
0 0 -2

Answer: D

Watch Video Solution

( )

7. Let A =

-5 -8 -7
3 5 4
2 3 3

 and B =

x
y
1

. If AB is a scalar multiple of B, then

the value of x + y is

A. -1

B. -2

C. 1

D. 2

Answer: B

Watch Video Solution

[ ] [ ]

https://dl.doubtnut.com/l/_oreTAIY5qM9m
https://dl.doubtnut.com/l/_RkSOikicMuXf


8. A =
a b
b -a

 and MA = A2m, m ∈ N for some matrix M, then which one

of the following is correct ?

A. M =
a2m b2m

b2m -a2m

B. M = a2 + b2 m 1 0
0 1

C. M = am + bm
1 0
0 1

D. M = a2 + b2 m - 1 a b
b -a

Answer: D

Watch Video Solution

[ ]

[ ]
( ) [ ]
( )[ ]
( ) [ ]

9. If A = aij m×n
 and aij = i2 + j2 - ij (j - i), n odd, then which of the

following is not the value of Tr(A)

A. 0

[ ] ( )

https://dl.doubtnut.com/l/_RkSOikicMuXf
https://dl.doubtnut.com/l/_JoLSbF3pZmdo
https://dl.doubtnut.com/l/_6uXfPGyxmvqy


B. |A|

C. 2|A|

D. none of these

Answer: D

Watch Video Solution

10. |A - B| ≠ 0, A4 = B4, C3A = C3B, B3A = A3B, then A3 + B3 + C3 =

A. 0

B. 1

C. 3|A|3

D. 6

Answer: A

Watch Video Solution

| |

https://dl.doubtnut.com/l/_6uXfPGyxmvqy
https://dl.doubtnut.com/l/_5F51ON4WMF1H
https://dl.doubtnut.com/l/_5027weCXEpU7


11. If AB + BA = 0, then which of the following is equivalent to A3 - B3

A. (A - B) A2 + AB + B2

B. (A - B) A2 - AB - B2

C. (A + B) A2 - AB - B2

D. (A + B) A2 + AB - B2

Answer: C

Watch Video Solution

( )
( )
( )
( )

12. A, B, C are three matrices of the same order such that any two are

symmetric and the 3rd one is skew symmetric. If X = ABC + CBA and 

Y = ABC - CBA, then (XY)T is

A. symmetric

B. skew symmetric

C. I - XY

https://dl.doubtnut.com/l/_5027weCXEpU7
https://dl.doubtnut.com/l/_4p5pq6ArxI37


D. -YX

Answer: D

Watch Video Solution

13. If A and P are di�erent matrices of order n satisfying A3 = P3 and 

A2P = P2A (where |A - P| ≠ 0) then A2 + P2  is equal to

A. n

B. 0

C. |A||P|

D. |A + P|

Answer: B

Watch Video Solution

| |

https://dl.doubtnut.com/l/_4p5pq6ArxI37
https://dl.doubtnut.com/l/_SPdbSoQMZO1S


14. Let A, B are square matrices of same order satisfying AB = A and 

BA = B then A2010 + B2010 2011 equals.

A. A + B

B. 2010(A + B)

C. 2011(A + B)

D. 22011(A + B)

Answer: D

Watch Video Solution

( )

15. The number of 2 × 2 matrices A, that are there with the elements as

real numbers satisfying A + AT = I and AAT = I is

A. zero

B. one

C. two

https://dl.doubtnut.com/l/_egZ0HRrTpcWf
https://dl.doubtnut.com/l/_W1I7JMTokJCx


D. in�nite

Answer: C

Watch Video Solution

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

detA + detB = 0 then the value of det(A + B)

A. -1

B. 1

C. 0

D. none of these

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_W1I7JMTokJCx
https://dl.doubtnut.com/l/_YHx4i3ym4Ifv


17. If A =
cosθ sinθ
sinθ -cosθ

, B =
1 0
-1 1

 , C = ABAT, then ATCnA equals to 

n ∈ I +

A. 
-n 1
1 0

B. 
1 -n
0 1

C. 
0 1
1 -n

D. 
1 0
-n 1

Answer: D

Watch Video Solution

[ ] [ ]
( )

[ ]
[ ]
[ ]
[ ]

18. Let A be a 3 × 3 matrix given by A = aij 3 × 3
. If for every column

vector X satis�es X′AX = 0 and a12 = 2008, a13 = 1010 and a23 = - 2012.

Then the value of a21 + a31 + a32 =

A. -6

( )

https://dl.doubtnut.com/l/_2obHYXdOhnpl
https://dl.doubtnut.com/l/_U9ftbLbSmgId


B. 2006

C. -2006

D. 0

Answer: C

Watch Video Solution

19. Suppose A and B are two non singular matrices such that B ≠ I, A6 = I

and AB2 = BA. Find the least value of k for Bk = 1

A. 31

B. 32

C. 64

D. 63

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_U9ftbLbSmgId
https://dl.doubtnut.com/l/_Ttq3jmJXTK2v


20. Let A be a 2 × 3 matrix, whereas B be a 3 × 2 amtrix. If det. (AB) = 4,

then the value of det. (BA) is

A. -4

B. 2

C. -2

D. 0

Answer: D

Watch Video Solution

21. Let A be a square matrix of order 3 so that sum of elements of each

row is 1. Then the sum elements of matrix A2 is

A. 1

B. 3

https://dl.doubtnut.com/l/_Ttq3jmJXTK2v
https://dl.doubtnut.com/l/_crgQjBwj7joD
https://dl.doubtnut.com/l/_BUz2UDMoPYax


C. 0

D. 6

Answer: B

Watch Video Solution

22. A and B be 3 × 3 matrices such that AB + A = 0, then

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

B. |A| = |B|

C. A2 = B2

D. none of these

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_BUz2UDMoPYax
https://dl.doubtnut.com/l/_2tEzFyivgMlt


23. If (A + B)2 = A2 + B2 and |A| ≠ 0 , then |B| =  (where A and B are

matrices of odd order)

A. 2

B. -2

C. 1

D. 0

Answer: D

Watch Video Solution

24. If A is a square matrix of order 3 such that |A| = 5, then |Adj(4A)| =

A. 53 × 42

B. 52 × 43

C. 52 × 163

D. 53 × 162

https://dl.doubtnut.com/l/_u5gin8OFAu71
https://dl.doubtnut.com/l/_kcCsz8bWbDTW


Answer: C

Watch Video Solution

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

commute each other, then

A. Both A - 1B and A - 1B - 1 are symmetric.

B. A - 1B is symmetric but A - 1B - 1 is not symmetric.

C. A - 1B - 1 is symmetric but A - 1B is not symmetric.

D. Neither A - 1B nor A - 1B - 1 are symmetric

Answer: A

Watch Video Solution

26. If A is a square matrix of order 3 such that |A| = 2, then adjA - 1 - 1

is

|( ) |

https://dl.doubtnut.com/l/_kcCsz8bWbDTW
https://dl.doubtnut.com/l/_zPCe1V1U5zwJ
https://dl.doubtnut.com/l/_ROLyyolVAevc


A. 1

B. 2

C. 4

D. 8

Answer: C

Watch Video Solution

27. Let matrix A =

x y -z
1 2 3
1 1 2

 , where x, y, z ∈ N. If 

|adj(adj(adj(adjA)))| = 48
⋅ 516, then the number of such (x, y, z) are

A. 28

B. 36

C. 45

D. 55

[ ]

https://dl.doubtnut.com/l/_ROLyyolVAevc
https://dl.doubtnut.com/l/_5DeipJac9KxC


Answer: B

Watch Video Solution

28. A be a square matrix of order 2 with |A| ≠ 0 such that 

|A + |A|adj(A)| = 0, where adj(A) is a adjoint of matrix A, then the value of 

|A - |A|adj(A)| is

A. 1

B. 2

C. 3

D. 4

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_5DeipJac9KxC
https://dl.doubtnut.com/l/_VPqse87X9UFb


29. If A is a skew symmetric matrix, then B = (I - A)(I + A) - 1 is (where I is

an identity matrix of same order as of A)

A. idempotent matrix

B. symmetric matrix

C. orthogonal matrix

D. none of these

Answer: C

Watch Video Solution

30. If A =

3 -3 4
2 -3 4
0 -1 1

 , then the trace of the matrix Adj(AdjA) is

A. 1

B. 2

[ ]

https://dl.doubtnut.com/l/_2q2Td1bf7QxC
https://dl.doubtnut.com/l/_8nYrLfBor6Hm


C. 3

D. 4

Answer: A

Watch Video Solution

31. If A =

1 -1 1
0 2 -3
2 1 0

 and B = (adjA) and C = 5A, then �nd the value of 

|adjB|
|C|

A. 25

B. 2

C. 1

D. 5

Answer: C

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_8nYrLfBor6Hm
https://dl.doubtnut.com/l/_TgfxSF0GkRvb


32. Let A and B be two non-singular square matrices such that B ≠ I and 

AB2 = BA. If A3 - B - 1A3Bn, then value of n is

A. 4

B. 5

C. 8

D. 7

Answer: C

Watch Video Solution

33. If A is an idempotent matrix satisfying (I - 0.4A) - 1 = I - αA where I is

the unit matrix of the same order as that of A then the value of α is

A. -1 /3

B. 1/3

https://dl.doubtnut.com/l/_TgfxSF0GkRvb
https://dl.doubtnut.com/l/_reMJWnRmgw6v
https://dl.doubtnut.com/l/_ns70hmT9iDae


C. -2 /3

D. 2/3

Answer: C

Watch Video Solution

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

A(A + B) - 1B - 1(AB) =

A. A + B

B. A - 1 + B - 1

C. A - 1 + B

D. none of these

Answer: A

Watch Video Solution

( )

https://dl.doubtnut.com/l/_ns70hmT9iDae
https://dl.doubtnut.com/l/_bQrcwH6J2LDS


Multiple Correct Answer

1. If A =

1 0 0
1 0 1
0 1 0

, then

A. A3 - A2 = A - I

B. Det A2010 - I = 0

C. A50 =

1 0 0
25 1 0
25 0 1

D. A50 =

1 1 0
25 1 0
25 0 1

Answer: A::B::C

Watch Video Solution

[ ]
( )

[ ]
[ ]

https://dl.doubtnut.com/l/_r0tj3HVSwB8w


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

det A + AT T = 0 then

A. detA > 0

B. detA ≥ 0

C. det A - AT > 0

D. det A. AT > 0

Answer: A::C::D

Watch Video Solution

( )

( )
( )

3. If A =

8 -6 2
-6 7 -4
2 -4 3

 and X is a non zero column matrix such that 

AX = λX, where λ is a scalar, then values of λ can be

A. 3

B. 6

[ ]

https://dl.doubtnut.com/l/_Qp9xS8xLNplH
https://dl.doubtnut.com/l/_NP9FViqPz4Dy


C. 12

D. 15

Answer: A::D

Watch Video Solution

4. If A, B are two square matrices of same order such that A + B = AB and

I is identity matrix of order same as that of A,B , then

A. AB = BA

B. |A - I| = 0

C. |B - I| ≠ 0

D. |A - B| = 0

Answer: A::C

Watch Video Solution

https://dl.doubtnut.com/l/_NP9FViqPz4Dy
https://dl.doubtnut.com/l/_hW0NmD0D69yQ
https://dl.doubtnut.com/l/_gcnOmN0vOonp


5. If A is a non-singular matrix of order n × n such that 

3ABA - 1 + A = 2A - 1BA, then

A. A and B both are identity matrices

B. |A + B| = 0

C. ABA - 1 - A - 1BA = 0

D. A + B is not a singular matrix

Answer: B::C

Watch Video Solution

| |

6. If the matrix A and B are of 3 × 3 and (I - AB) is invertible, then which of

the following statement is/are correct ?

A. I - BA is not invertible

B. I - BA is invertible

C. I - BA has for its inverse I + B(I - AB) - 1A

https://dl.doubtnut.com/l/_gcnOmN0vOonp
https://dl.doubtnut.com/l/_2uU0uYtPc8KK


D. I - BA has for its inverse I + A(I - BA) - 1B

Answer: B::C

Watch Video Solution

7. If A is a square matrix such that A ⋅ (AdjA) =

4 0 0
0 4 0
0 0 4

, then

A. |A| = 4

B. |adjA| = 16

C. 
|adj(adjA)|

|adjA|
= 16

D. |adj2A| = 128

Answer: A::B::C

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_2uU0uYtPc8KK
https://dl.doubtnut.com/l/_YArr5T6dKj3j


Solved Examples And Exercises

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

idempotent                                b. orthogonal c. involuntary                                d. none of

these

Watch Video Solution

2. If both A -
1
2
IandA +

1
2

 are orthogonal matices, then (a)A is orthogonal

(b)A is skew-symmetric matrix of even order (c)A2 =
3
4 I (d)none of these

Watch Video Solution

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

(a)always -1 if n is even (b) always 1 if n is odd (c) always 1 (d) none of

these

Watch Video Solution

https://dl.doubtnut.com/l/_rFiMT7fpb0vv
https://dl.doubtnut.com/l/_30nw0voVptCt
https://dl.doubtnut.com/l/_tFmy2rmvOZKq


4. If P is an orthogonal matrix and Q = PAPTandx = PTQ1000P then x - 1 is ,

where A is involutary matrix. A b. I c. A1000 d. none of these

Watch Video Solution

5. If A is a nilpotent matrix of index 2, then for any positive integer 

n, A(I + A)n is equal to A - 1 b. A c. An d. In

Watch Video Solution

6. If AandB are two matrices such that AB = BandBA = A, then

A5 - B5 3 = A - B b. A5 - B5 3 = A3 - B3 c. A - B is idempotent d. none

of these

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_Ny4f7GhgsKt9
https://dl.doubtnut.com/l/_fSn5uAgTEGI6
https://dl.doubtnut.com/l/_d7rM6qWKNdio


7. If Z is an idempotent matrix, then (I + Z)n I + 2nZ b. I + 2n - 1 Z c. 

I - 2n - 1 Z d. none of these

Watch Video Solution

( )
( )

8. If A is an orthogonal matrix then A - 1 equals AT b. A c. A2 d. none of

these

Watch Video Solution

9. If A2 = 1,  then the value of det(A - I) is (where A has order 3) 1 b. -1 c. 0

d. cannot say anything

Watch Video Solution

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

AB + KIn  is (where K is a scalar quantity) (|A| + K)n - 2 b. (|A| + )Kn c. | |

https://dl.doubtnut.com/l/_Wn7FYkIraLGD
https://dl.doubtnut.com/l/_8LoJ3dM30vJ9
https://dl.doubtnut.com/l/_5zYrch2v9Piw
https://dl.doubtnut.com/l/_GXCBnR9fHDhV


(|A| + K)n - 1 d. none of these

Watch Video Solution

11. A =

a 1 0
1 b d
1 b c

, B =

a 1 1
0 d c
f g h

, U =

f
g
h

, V =

a2

0
0

 If there is a

vector matrix X, such that AX = U has in�nitely many solutions, then

prove that BX = V cannot have a unique solution. If afd ≠ 0. Then,prove

that BX = V has no solution.

Watch Video Solution

[ ] [ ] [ ] [ ]

12. If M is a 3 × 3 matrix, where det M = 1 and MMT = 1,  where I is an

identity matrix, prove theat det (M - I) = 0.

Watch Video Solution

https://dl.doubtnut.com/l/_GXCBnR9fHDhV
https://dl.doubtnut.com/l/_MS802RSRUieD
https://dl.doubtnut.com/l/_6gF1HOIe9vlX


13. If A is a diagonal matrix of order 3 × 3 is commutative with every

square matrix or order 3 × 3 under multiplication and tr(A) = 12,  then

the value of |A|1 / 2 is ______.

Watch Video Solution

14. Let S be the set which contains all possible vaues fo I, m, n, p, q, r for

which A = I2 - 3p00m2 - 8qr0n2 - 15  be non-singular idempotent matrix.

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

Watch Video Solution

[ ]

15. Given a matrix A = [abcbcacab], wherea, b, c are real positive numbers 

abc = 1andATA = I,  then �nd the value of a3 + b3 + c3
.

Watch Video Solution

https://dl.doubtnut.com/l/_bmRdOUZvMFbK
https://dl.doubtnut.com/l/_jjPEl4V6egIl
https://dl.doubtnut.com/l/_yxF484tX4BDk


16. If A is a square matrix of order 3 such that |A| = 2, then adjA - 1 - 1
 is

___________.

Watch Video Solution

|( ) |

17. Let 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
 be

three given matrices, where a, b, candx ∈ R
.
 Given that tr(AB)=tr(C). If 

f(x) = ax2 + bx + c,  then the value of f(1) is ______.

Watch Video Solution

[ ] [ ]

18. If A is an idempotent matrix satisfying, (I - 0. 4A) - 1 = I - αA, whereI is

the unit matrix of the name order as that of A,  then th value of |9α| is

equal to ________.

Watch Video Solution

https://dl.doubtnut.com/l/_D3o9kKxHxyRO
https://dl.doubtnut.com/l/_Vz4npu2J3euu
https://dl.doubtnut.com/l/_vESNJ1AHjiCB


19. Let A = aij 3 × 3
 be a matrix such that 

∀
T = 4Iandaij + 2cij = 0, wherecij is the cofactor of aijandI is the unit

matrix of order 3.

a11 + 4a12a13a21a22 + 4a23a31a32a33 + 4 + 5λ a11 + 1a12a13a21a22 + 1a23a31a

then the value of 10λ is _______.

Watch Video Solution

([ ])

| | |

20. Let A be the set of all 3 × 3 skew-symmetri matrices whose entries are

either -1, 0, or 1.  If there are exactly three 0s three 1s, and there ( - 1)′ s ,

then the number of such matrices is __________.

Watch Video Solution

21. If A = [0121233a1]andA1 = [1/212/12/ - 43c5/2 - 3 /21/2] , then the

values of a anti c are equal to 1, 1 b. 1, - 1 c. 1, 2 d. -1, 1

Watch Video Solution

https://dl.doubtnut.com/l/_vESNJ1AHjiCB
https://dl.doubtnut.com/l/_y93QgsLQxjMO
https://dl.doubtnut.com/l/_unn3GXgqgWxA
https://dl.doubtnut.com/l/_WAdniyb4ohqK


22. For two unimodular complex number z1andz2

(z)1 - z2(z)2z1
- 1 (z)1z2 - (z)2z1

- 1 is equal to z1z2(z)1(z)2  b. [1001] c. 

[1 /2001/2] d. none of these

Watch Video Solution

[ ] [ ] [ ]

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

Br = I,  for some positive integer r > 1, thenA - 1Br - 1A = A - 1B - 1A =  I b. 2I

c. O d. -I

Watch Video Solution

24. If A is non-diagonal involuntary matrix, then A = I = O b. A + I = O c. 

A = I is nonzero singular d. none of these

Watch Video Solution

https://dl.doubtnut.com/l/_WAdniyb4ohqK
https://dl.doubtnut.com/l/_oQomfjFF5FFF
https://dl.doubtnut.com/l/_Ex3kCeHJLOyx
https://dl.doubtnut.com/l/_ykIBgdhHEg4t
https://dl.doubtnut.com/l/_SCSaNgObGLPo


25. if AandB are squares matrices such that 

A2006 = OandAB = A + B, thendet(B) equals 0 b. 1 c. -1 d. none of these

Watch Video Solution

26. If matrix A is given by A = [61124] , then the determinant of 

A2005 - 6A2004 is 22006 b. ( - 11)22005 c. -22005 d. ( - 9)22004

Watch Video Solution

27. If A = [abcxyzpqr], B[q - by - pa - xr - cz] and if A is invertible, then

which of the following is not true? |A| = |B| |A| = - |B| |adjA| = |adjB| A is

invertible if and only if B is invertible

Watch Video Solution

https://dl.doubtnut.com/l/_SCSaNgObGLPo
https://dl.doubtnut.com/l/_c7tejiMjighC
https://dl.doubtnut.com/l/_cjWar4GCBR1p


28. If AandB are two non-singular matrices such that AB = C, then|B| is

equal to 
|C|
|A|

 b. 
|A|
|C|

 c. |C| d. none of these

Watch Video Solution

29. If A(α, β) =

cosα sinα 0
-sinα cosα 0

0 0 eβ
, then A(α, β) - 1 is equal to

Watch Video Solution

[ ]

30. If A =
a + ib c + id
-c + id a - ib

anda2 + b2 + c2 + d2 = 1, thenA - 1 is equal to a.

a + ib -c + id
-c + id a - ib

 b. 
a - ib -c - id
-c - id a + ib

 c. 
a + ib -c - id
-c + id a - ib

 d. none of

these

Watch Video Solution

[ ]
[ ] [ ] [ ]

https://dl.doubtnut.com/l/_UoInyddZKucF
https://dl.doubtnut.com/l/_kTAbASVSWp1O
https://dl.doubtnut.com/l/_aGvO5x191Gfp


31. Statement 1: A = [404222121]B - 1 = [133143134] . Then (AB) - 1 does

not exist. Statement 2: Since |A| = 0, (AB) - 1 = B - 1A - 1 is meaning-less.

Watch Video Solution

32. Statement 1: If f(α) =

cosα - sinα 0
sinα cosα 0

0 0 1
, then [F(α)] - 1 = F( - α)

.

Statement 2: For matrix G(β) =

cosβ 0 sinβ
0 1 0

-sinβ 0 cosβ

.
 we have 

[G(β)] - 1 = G( - β)
.

Watch Video Solution

[ ]
[ ]

33. Statement 1: if a, b, c, d are real numbers and 

A = [abcd]andA3 = O, thenA2 = O
.
 Statement 2: For matrix A = [abcd] we

have A2 = (a + d)A + (ad - bc)I = O
.

W h Vid S l i

https://dl.doubtnut.com/l/_7df5ABNkADv7
https://dl.doubtnut.com/l/_xNXsREsorot7
https://dl.doubtnut.com/l/_fMMiWiz5K5rr


Watch Video Solution

34. Statement 1: Matrix 3 × 3, aij =
i - j
i + 2j

 cannot be expressed as a sum of

symmetric and skew-symmetric matrix. Statement 2: Matrix

3 × 3, aij =
i - j
i + 2j  is neither symmetric nor skew-symmetric

Watch Video Solution

35. Statement 1: If A, B, C are matrices such that 

A3 × 3 = 3, B3 × 3 = - 1, and C2 × 2 =2, then|2ABC| = - 12.  Statement 2:

For matrices A, B, C of the same order,|ABC| = A = |A||B||C|
.

Watch Video Solution

| | | | | |

36. Statement 1: For a singular square matrix A, AB = ACB = C
.
 Statement

2; |A| = 0, thenA - 1 does not exist.

Watch Video Solution

https://dl.doubtnut.com/l/_fMMiWiz5K5rr
https://dl.doubtnut.com/l/_gKYY8y4JEY6D
https://dl.doubtnut.com/l/_FuXWrp5D7MYI
https://dl.doubtnut.com/l/_3Qa9yysnYzJZ


37. Statement 1: The inverse of singular matrix

A = aij n×n
, whereaij = 0, i ≥ jisB = ([aij - 1])n×n

.
 Statement 2: The

inverse of singular square matrix does not exist.

Watch Video Solution

([ ])

38. Statement 1: The determinant of a matrix

A = aij 5 × 5
whereaij + aji = 0 for all iandj is zero. Statement 2: The

determinant of a skew-symmetric matrix of odd order is zero

Watch Video Solution

([ ])

39. If A = [1221]andf(x) =
1 + x
1 - x , thenf(A) is [1111] b. [2222] c. 1 - 1 - 1 - 1 d.

none of these

Watch Video Solution

https://dl.doubtnut.com/l/_3Qa9yysnYzJZ
https://dl.doubtnut.com/l/_L7EtuAd0wUPG
https://dl.doubtnut.com/l/_cAj7KokvOSpO
https://dl.doubtnut.com/l/_eWhsxu2uCFhx
https://dl.doubtnut.com/l/_ZDOOzBDxhp8P


40. Id [1 /250x1/25] = [50 - a5] - 2 , then the value of x is a /125 b. 2a /125 c. 

2a /25 d. none of these

Watch Video Solution

41. If A = [1tanx - tanx1] , show that AT A - 1 = [cos2x - sin2xsin2xcos2x] .

Watch Video Solution

42. If A is a square matrix of order n such that |adj(adjA)| = |A|9,  then the

value of n can be 4 b. 2 c. either4 or 2 d. none of these

Watch Video Solution

43. If A is order 2 square matrix such that |A| = 2,  then |(adj(adj(adjA)))| is 

512 b. 256 c. 64 d. none of these

Watch Video Solution

https://dl.doubtnut.com/l/_ZDOOzBDxhp8P
https://dl.doubtnut.com/l/_MHKzMmXVLOyY
https://dl.doubtnut.com/l/_LXUdsMhYKXhE
https://dl.doubtnut.com/l/_WgZ9jwFmRFcA


44. If A3 = O, thenI + A + A2 equals a.I - A b. I + A1 - 1 c. (I - A) - 1 d. none

of these

Watch Video Solution

( )

45. For each real x, = 1

Watch Video Solution

46. ( - A) - 1 is always equal to (where A is nth-order square matrix) ( - A) - 1

b. -A - 1 c. ( - 1)nA - 1 d. none of these

Watch Video Solution

47. The matrix X for which [1 - 43 - 2]X = [ - 16 - 672] is [ - 24 - 31] b. 

-
1
5

2
5

-
3
10

1
5

 c. [ - 161672] d. 62
11
2

2

Watch Video Solution

[ ] [ ]

https://dl.doubtnut.com/l/_uPgKNJHH9A3W
https://dl.doubtnut.com/l/_4bscTaL7sEJk
https://dl.doubtnut.com/l/_fO45OYQ2IjBm
https://dl.doubtnut.com/l/_iX9brjsdtz6t


48. If A =

0 - tanα
2 tanα
2 0

and I is 2 × 2 unit matrix, then (I - A)
cosα sinα
sinα sinα

is (a) - I + A (b) I - A (c) - I - A (d) non of these

Watch Video Solution

[ ] [ ]

49. Let AdnB be 3 × 3 matrtices of ral numbers, where A is symmetric, B is

skew-symmetric , and (A + B)(A - B) = (A - B)(A + B)
.
 If 

(AB)t = ( - 1)kAB, where(AB)t is the transpose of the mattix AB,  then �nd

the possible values of k
.

Watch Video Solution

50. If 
a b
c 1 - a  is an idempotent matrix and f(x) = x - x2 , bc =

1
4

 , then

the value of 1/ f(a) is ______.

[ ]

https://dl.doubtnut.com/l/_iX9brjsdtz6t
https://dl.doubtnut.com/l/_wg8rhVcXcJ0Z
https://dl.doubtnut.com/l/_NZeutwDt4CKL
https://dl.doubtnut.com/l/_R7XFxktFMKYu


Watch Video Solution

51. Let x be the solution set of equation 

Ax = I
.
, whereA + [01 - 14 - 343 - 34]andI is the corresponding unit matrix

and x ⊆ N,  then the minimum value of ∑ cosxθ + sinxθ , θ ∈ R
.

Watch Video Solution

( )

52. If A = [α011]andB = [1051],  �nd the values of α for which A2 = B
.

Watch Video Solution

53. Let a and b be two real numbers such that a > 1, b > 1.  If 

A =
a 0
0 b ,  then ( lim )n→ ∞A

-n is (a) unit matrix (b) null matrix (c) 2I

(d) non of these

Watch Video Solution

( )

https://dl.doubtnut.com/l/_R7XFxktFMKYu
https://dl.doubtnut.com/l/_ui32n9K7tDAC
https://dl.doubtnut.com/l/_W90nGYl95lUb
https://dl.doubtnut.com/l/_Y3atuNX5OuoE


54. Let f(x) =
1 + x
1 - x

 . If A is matrix for which A3 = O, thenf(A) is (a)

I + A + A2 (b) I + 2A + 2A2 (c) I - A - A2 (d) none of these

Watch Video Solution

55. A and B are square matrices and A is non-singular matrix, then

A - 1BA n, n ∈ I′  ,is equal to (A) A -nBnAn (B) AnBnA -n (C) A - 1BnA (D)

A -nBAn

Watch Video Solution

( )

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

symmetric d. not de�ned

Watch Video Solution

https://dl.doubtnut.com/l/_hCkg9OBALwS0
https://dl.doubtnut.com/l/_suGRZs5jhqzI
https://dl.doubtnut.com/l/_dS84OKpCam8d


57. The inverse of a diagonal matrix is a. a diagonal matrix                      b. a

skew symmetric matrix c. a symmetric matrix                   d. none of these

Watch Video Solution

58. If P is non-singular matrix, then value of adj P - 1  in terms of P is (A) 

P
|P|

 (B) P|P| (C) P (D) none of these

Watch Video Solution

( )

59. If adjB = A, |P| = |Q| = 1, thenadj Q - 1BP - 1  is PQ b. QAP c. PAQ d. 

PA1Q

Watch Video Solution

( )

60. If A is non-singular and (A - 2I)(A - 4I) = O, then
1
6
A +

4
3
A - 1 is equal to 

OI b. 2I c. 6I d. I

https://dl.doubtnut.com/l/_eA2jB5xAsCVf
https://dl.doubtnut.com/l/_eq7PlshCGCVP
https://dl.doubtnut.com/l/_tslrycjxVJUc
https://dl.doubtnut.com/l/_8QrBDet4Bqn5


Watch Video Solution

61. If A(α, β) =

cosα sinα 0
-sinα cosα 0

0 0 eβ
, thenA(α, β) - 1 is equal to a.A( - α, - β) b. 

A( - α, β) c. A(α, - β) d. A(α, β)

Watch Video Solution

[ ]

62. If AandB are two square matrices such that B = - A - 1BA, then(A + B)2

is equal to A2 + B2 b. O c. A2 + 2AB + B2 d. A + B

Watch Video Solution

63. A = [1tanx - tanx1]andf(x) is de�ned as f(x) = det
.

ATA - 1 en the value of 

f(f(f(ff(x))))  is (n ≥ 2) _________.

Watch Video Solution

(

https://dl.doubtnut.com/l/_8QrBDet4Bqn5
https://dl.doubtnut.com/l/_g1xkup01XO83
https://dl.doubtnut.com/l/_Me6HmMtp1iN3
https://dl.doubtnut.com/l/_ayyuW3YaXLo8


64. The equation [12213424k][xyz] = [000] has a solution for (x, y, z)

besides (0, 0, 0)
.
 Then the value of k is _______.

Watch Video Solution

65. If D1andD2 are two 3 × 3 diagonal matrices, then which of the

following is/are true? D1andD2 is a diagonal matrix b. D1D2 = D2D1 c. 

D12 + D22 is a diagonal matrix d. none of these

Watch Video Solution

66. If AandB are symmetric and commute, then which of the following

is/are symmetric? A - 1B b. AB - 1 c. A - 1B - 1 d. none of these

Watch Video Solution

https://dl.doubtnut.com/l/_0GB1rFQ4TZwH
https://dl.doubtnut.com/l/_q9puy3ebSzse
https://dl.doubtnut.com/l/_Ontaku49K3jd


67. If C is skew-symmetric matrix of order nandΞsn × 1 column matrix,

then XTCX is a. singular b. non-singular c. invertible d. non invertible

Watch Video Solution

68. If

S = [011101110]andA = [b + + ab - - bc + ba - - ca - ca + b](a, b, c ≠ 0), thenSA

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

matrix

Watch Video Solution

69. Let A = [122212221] . Then A2 - 4A - 5I3 = O b. A - 1 =
1
5

A - 4I3  c. A3

is not invertible d. A2 is invertible

Watch Video Solution

( )

https://dl.doubtnut.com/l/_58oOKG0vG4lN
https://dl.doubtnut.com/l/_USiPptJNU6Th
https://dl.doubtnut.com/l/_IYqusrXKdfvu


70. Let A = a0 be a matrix of order 3, where 

aij{x; if i = j, x ∈ R1; if |i - j| = 1; 0; otherwise then when of the

following Hold (s) good: forx = 2 , A is a diagonal matrix A is a symmetric

matrix forx = 2 , det A has the value equal to 6 Let f(x) =  , det A,  then the

function f(x) has both the maxima and minima.

Watch Video Solution

71. A skew-symmetric matrix A satis�es the relation A2 + I = O, whereI is a

unit matrix then A is a. idempotent b. orthogonal c. of even order d. odd

order

Watch Video Solution

72. If AB = AandBA = B,  then a. A2B = A2 b. B2A = B2 c. ABA = A d. 

BAB = B

Watch Video Solution

https://dl.doubtnut.com/l/_TFmEIQtYMnYb
https://dl.doubtnut.com/l/_UMBVKLk3MAIe
https://dl.doubtnut.com/l/_GPkWzolr7VQh


73. Each question has four choices a, b, c and d, out of which only one is

correct. Each question contains STATEMENT 1 and STATEMENT 2. Both the

statements are TRUE and STATEMENT 2 is the correct explanation of

STATEMENT1. Both the statements are TRUE but STATEMENT 2 is NOT the

correct explanation of STATEMENT 1. STATEMENT 1 is TRUE and STATEMENT

2 is FALSE. STATEMENT 1 is FALSE and STATEMENT 2 is TRUE. Statement 1:

|adj(adj(adjA))| - |A|n - 1 ^ 3 , where n is order of matrix A
.
 Statement 2: 

|adjA| = |A|n
.

Watch Video Solution

74. Statement 1: if D = diag d1, d2, , dn ,then D - 1 = diag

d - 1
1 , d - 1

2 , ..., d - 1
n  Statement 2: if D = diag d1, d2, , dn ,then Dn = diag

dn1, dn2, ..., dnn

Watch Video Solution

[ ]
[ ] [ ]
[ ]

https://dl.doubtnut.com/l/_5fcrGNwFly3f
https://dl.doubtnut.com/l/_BsNRpwp1aByU


75. If A is a skew-symmetric matrix and n is odd positive integer, then An is

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

these

Watch Video Solution

76. If f(x) = [cosx - sinx - sinxcosc1] and g(y) = [cosysinysinycosy],  then 

[f(x)g(y)] - 1 is equal to (a) f( - x)g( - y) (b) g( - y)f( - x) (c) f x - 1 g y - 1  (d)

g y - 1 f x - 1

Watch Video Solution

( ) ( )
( ) ( )

77. Let F(α) = [cosα - s ∈ α0s ∈ αcosα0001], whereα ∈ R
.
 Then (F(α)) - 1 is

equal to F α - 1  b. F - α □  c. F(2α) d. - [1110]

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_HtYY71bo4BZd
https://dl.doubtnut.com/l/_r0pno1GlYmr3
https://dl.doubtnut.com/l/_XoL5Y4P0LCwq


78. Elements of a matrix A or orddr 10 × 10 are de�ned as aij = wi+ j

(where w is cube root of unity), then trace (A) of the matrix is 0 b. 1 c. 3 d.

none of these

Watch Video Solution

79. If A is a 3 × 3 skew-symmetric matrix, then trace of A is equal to -1 b. 1

c. |A| d. none of these

Watch Video Solution

80. If AandB are symmetric matrices of the same order and 

X = AB + BAandY = AB - BA, then(XY)T is equal to XY b. YX c. -YX d. none

of these

Watch Video Solution

https://dl.doubtnut.com/l/_quclN35yEwdz
https://dl.doubtnut.com/l/_gm78cluCikZu
https://dl.doubtnut.com/l/_SVgSqbyWPgVH


81. The number of solutions of the matrix equation X2 =
1 1
2 3

 is (A)

more than 2 (B) 2 (C) 0 (D) 1

Watch Video Solution

[ ]

82. If A2 - A + I = 0,  then the invers of A is A - 2 b. A + I c. I - A d. A - I

Watch Video Solution

83. If 
2 1
3 2

A
-3 2
5 -3

=
1 0
0 1

, then A =  (A) 
1 1
1 0

 (B) 
1 1
0 1

 (C)

1 0
1 1

 (D) -
1 1
1 0

Watch Video Solution

[ ] [ ] [ ] [ ] [ ]
[ ] [ ]

84. If AandB are two nonzero square matrices of the same ordr such that

the product AB = O,  then (a) both A and B must be singular (b) exactly

https://dl.doubtnut.com/l/_kVo5aG4HFSUJ
https://dl.doubtnut.com/l/_zADrsKUmw79w
https://dl.doubtnut.com/l/_RSZCzECKWzO7
https://dl.doubtnut.com/l/_Cc12TrYUTGIA


one of them must be singular (c) both of them are non singular (d) none

of these

Watch Video Solution

85. Let K be a positive real number and 

A = 2k - 12√k2√k2√k1 - 2k - 2√k2k - 1 andB = 02k - 1√k1 - 2k02 - √k - 2√k0

. If det (adjA) + det(adjB) = 106, then[k] is equal to. [Note: adjM denotes

the adjoint of a square matix M and [k] denotes the largest integer less

than or equal to K ].

Watch Video Solution

[ ] [

86. Let XandY be two arbitrary, 3 × 3 , non-zero, skew-symmetric matrices

and Z be an arbitrary 3 × 3 , non-zero, symmetric matrix. Then which of

the following matrices is (are) skew symmetric? a.Y3Z4Z4Y3 b. x44 + Y44 c. 

X4Z3 - Z3X4 d. X23 + Y23

Watch Video Solution

https://dl.doubtnut.com/l/_Cc12TrYUTGIA
https://dl.doubtnut.com/l/_tdiPeyNVHaaT
https://dl.doubtnut.com/l/_miUINjqCbWM3


87. Let MandN be two 3 × 3 matrices such that MN = NM
.
 Further, if 

M ≠ N2andM2 = N4,  then Determinant of M2 + MN2  is 0 There is a 

3 × 3 non-zeero matrix U such tht M2 + MN2 U is the zero matrix

Determinant of M2 + MN2 ≥ 1 For a 3 × 3 matrix U, if M2 + MN2 U

equal the zero mattix then U is the zero matrix

Watch Video Solution

( )
( )

( ) ( )

88. Let M be a 2 × 2 symmetric matrix with integer entries. Then M is

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

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

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

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

Watch Video Solution

https://dl.doubtnut.com/l/_miUINjqCbWM3
https://dl.doubtnut.com/l/_oUfkuxpiGlLw
https://dl.doubtnut.com/l/_a7H42Bsvcv0c


89. For 3 × 3 matrices MandN,  which of the following statement (s) is

(are) NOT correct ? NTMN is symmetricor skew-symmetric, according as m

is symmetric or skew-symmetric. MN - NM is skew-symmetric for all

symmetric matrices MandN
.
 MN is symmetric for all symmetric matrices 

MandN (adjM)(adjN) = adj(MN) for all invertible matrices MandN
.

Watch Video Solution

90. If B is an idempotent matrix, and A = I - B,  then a. A2 = A b. A2 = I c. 

AB = O d. BA = O

Watch Video Solution

https://dl.doubtnut.com/l/_qTNujR8ZJKtX
https://dl.doubtnut.com/l/_QhyFxONu7a0v


91. If A - 1 =

1 -1 2
0 3 1

0 0 -
1
3

 , then |A| = - 1 b. adjA =

-1 1 2
0 -3 -1

0 0
1
3

 c. 

A =

1
1
3 7

0
1
3 1

0 0 -3

 d. A =

1 -
1

3 -7

0 -3 0
0 0 1

Watch Video Solution

[ ] [ ]
[ ] [ ]

92. If

A1 = [0001001001001000], A2 = [000i00 - i00i00 - i000], thenAiAk + AkAi is

equal to 2l if i = k b. O if i ≠ k c. 2l if i ≠ k d. O always

Watch Video Solution

93. Which of the following statements is/are true about square matrix A

or order n?  ( - A) - 1 is equal to A - 1whe ∩  is odd only If 

https://dl.doubtnut.com/l/_9NsZA4O64tOK
https://dl.doubtnut.com/l/_bkMOeE3hV1gf
https://dl.doubtnut.com/l/_68jNdCwaEUuE


An - O, thenI + A + A2 + + An - 1 = (I - A) - 1
.
 If A is skew-symmetric matrix

of odd order, then its inverse does not exist. AT - 1 = A - 1 T holds

always.

Watch Video Solution

( ) ( )

94. If A is an invertible matrix, tehn adj
.
A

- 1
 is equal to adj

.

A - 1 b. 
A

det
.
A

 c. 

A d. (detA)A

Watch Video Solution

( )

95. If A = aij n×n
 and f is a function, we de�ne f(A) = f aij n×n ′

Let A = (π /2 - θθ - θπ /2 - θ) . Then sinA is invertible b. sinA = cosA c. sinA

is orthogonal d. sin(2A) = 2AsinAcosA

Watch Video Solution

(( )) (( ( )))

https://dl.doubtnut.com/l/_68jNdCwaEUuE
https://dl.doubtnut.com/l/_1NKQ7usuOtYc
https://dl.doubtnut.com/l/_KSlNf63A9KmY


96. Suppose a1, a ,  are real numbers, with a1 ≠ 0.  If a1, a2, a3,  are in A.P.,

then A = a1a2a3a4a5a6a5a6a7  is singular wherei = √-1  The system of

equations a1x + a2y + a3z = 0, a4x + a5y + a6z = 0, a7x + a8y + a9 = 0 has

in�nite number of solutions. B = a1ia2ia2a1  is non-singular none of

these

Watch Video Solution

[ ] ( )

[ ]

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

AB = AC ⇒ B = C
.
 Then |A| ≠ 0 b. A is invertible c. A may be orthogonal d.

is symmetric

Watch Video Solution

98. Let A = [1011] . Then which of following is not true? 

( lim )n →
∞

1

n2A
-n = [00 - 10] b. ( lim )n →

∞
1
n
A -n = [00 - 10] c. 

A -n = [10 - n1]∀n ≠ N d. none of these

https://dl.doubtnut.com/l/_VkWSctL9oaVj
https://dl.doubtnut.com/l/_afvoYq8UrbBV
https://dl.doubtnut.com/l/_w7EauDPN3hh9


Watch Video Solution

99. If α, β, γ are three real numbers and 

A = [1cos(α - β)cos(α - γ)cos(β - α)1cos(β - γ)cos(γ - α)cos(γ - β)1] , then

which of following is/are true? A is singular b. A is symmetric c. A is

orthogonal d. A is not invertible

Watch Video Solution

100. The matrix A =

-5 -8 0
3 5 0
1 2 -1

 is (A) idempotent matrix (B) involutory

matrix (C) nilpotent matrix (D) none of these

Watch Video Solution

[ ]

101. If AandB are square matrices of the same order and A is non-singular,

then for a positive integer n, A - 1BA n is equal to A -nBnAn b. AnBnA -n c. ( )

https://dl.doubtnut.com/l/_w7EauDPN3hh9
https://dl.doubtnut.com/l/_5ZS4f4EWBQME
https://dl.doubtnut.com/l/_ZfzeFto3DlfC
https://dl.doubtnut.com/l/_WXdSJtgrVbPl


A - 1BnA  d. n A - 1BA

Watch Video Solution

( )

102. If A = [abcd] (where bc ≠ 0 ) satis�es the equations x2 + k = 0, then

a + d = 0 b. K = - |A| c. k = |A| d. none of these

Watch Video Solution

103. If A, B, A + I, A + B are idempotent matrices, then AB is equal to BA b.

-BA c. I d. O

Watch Video Solution

104. Given the matrix A = [(x, 3, 2), (1, y, 4), (2, 2z)].  If 

xyz = 60 and 8x + 4y + 3z = 20,  then A(adjA) is equal to (a) 

6 4 0 0
0 6 4 0
0 0 6 4[ ]

https://dl.doubtnut.com/l/_WXdSJtgrVbPl
https://dl.doubtnut.com/l/_dRk00BLTZDmt
https://dl.doubtnut.com/l/_B9uCF9HxHy1w
https://dl.doubtnut.com/l/_qK0F9JsesmyU


(b) 

8 8 0 0
0 8 8 0
0 0 8 8

 (c) 

6 8 0 0
0 6 8 0
0 0 6 8

 (d) 

3 4 0 0
0 3 4 0
0 0 3 4

Watch Video Solution

[ ] [ ] [ ]

105. Let Ad + 2B = [1206 - 33 - 531]and2A - B = [2 - 150 - 16012] . Then 

Tr(B) has the value equal to 0 b. 1 c. 2 d. none

Watch Video Solution

106. Which of the following in an orthogonal matrix

[6 /72/7 - 3 /72/73/76/73/7 - 6 /72/7] b. 

[6 /72/73/72/7 - 3 /76/73/76/7 - 2 /7] c. 

[ - 6 /7 - 2 /7 - 3 /72/73/76/7 - 3 /76/72/7] d. 

[6 /7 - 2 /73/72/73/7 - 3 /7 - 6 /72/73/7]

Watch Video Solution

https://dl.doubtnut.com/l/_qK0F9JsesmyU
https://dl.doubtnut.com/l/_ZbhXvojIANrC
https://dl.doubtnut.com/l/_GNfZMe8eCXZV


107. If k ∈ Ro then det adj kIn  is equal to (A) Kn - 1 (B) K (n - 1 ) n (C) Kn

(D) k

Watch Video Solution

{ ( )}

108. If A1, A2, , A2n - 1 are n skew-symmetric matrices of same order, then 

B =

n

∑
r= 1

(2r - 1) A2r - 1 2r - 1 will be (a) symmetric (b) skew-symmetric (c)

neither symmetric nor skew-symmetric (d)data not adequate

Watch Video Solution

( )

109. Let A =

1 2 3
2 0 5
0 2 1

andB = [0, - 3, 1] . Which of the following is true? 

AX = B has a unique solution AX = B has exactly three solutions AC = B

has in�nitely many solutions AX = B is inconsistent

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_UH67cIhVNPaQ
https://dl.doubtnut.com/l/_AJKOiCjwzb3N
https://dl.doubtnut.com/l/_CJGEJd9vcwPY


110. A =
0 1
3 0

andA8 + A6 + A2 + IV =
0
11

(whereIis the 2 × 2 identity

matrix),  then the product of all elements of matrix V is _____.

Watch Video Solution

[ ] [ ]

111. Show that every square matrix A can be uniquely expressed as 

P + iQ, wherePandQ are Hermitian matrices.

Watch Video Solution

112. Express A as the sum of a Hermitian and a skew-Hermitian matrix,

where A = [2 + 3i25 - 3 - i73 - i3 - 2ii2 + i]
.

Watch Video Solution

https://dl.doubtnut.com/l/_d0SeBxO4Uawt
https://dl.doubtnut.com/l/_GJ6helCcn7EU
https://dl.doubtnut.com/l/_zFiIEU2v5ZfT


113. Statement 1: If A = aij n×n
 is such that (a)ij =

¯
aji, ∀ i, jandA

2 = O,

then matrix A null matrix. Statement 2: |A| = 0.

Watch Video Solution

([ ])

114. Statement 1: If A is an orthogonal matrix of order 2, then |A| = ± 1.

Statement 2: Every two-rowed real orthogonal matrix is of any one of the

forms 
cosθ - sinθ
sinθ cosθ

or
cosθ sinθ
sinθ -cosθ

.

Watch Video Solution

[ ] [ ]

115. Show that the solutions of the equation

[xyzt]2 = Oare[xyzt] = ± √αβ - βα ± √αβ , whereα, β are libitrary.

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_kMrDknSi86tk
https://dl.doubtnut.com/l/_KhE7it8bKVVt
https://dl.doubtnut.com/l/_QiUkAvBYsdfX


116. If A =
-1 1
0 -2

 , then prove that A2 + 3A + 2I = O
.
 Hence, �nd BandC

matrices of order 2 with integer elements, if A = B3 + C3
.

Watch Video Solution

[ ]

117. If B, C are square matrices of order n and if A = B + C ,

BC = CB, C2 = O,  then without using mathematical induction, show that

for any positive integer p, Ap+ 1 = Bp[B + (p + 1)C] .

Watch Video Solution

118. IfD = diag d1, d2, dn  , then prove that 

f(D) = diag f d1 , f d2 , , f dn , wheref(x) is a polynomial with scalar

coe�cient.

Watch Video Solution

[ ]
[ ( ) ( ) ( )]

https://dl.doubtnut.com/l/_a9DYLnDjXwlu
https://dl.doubtnut.com/l/_F4nqm02NWdsg
https://dl.doubtnut.com/l/_H4MIPqAKEVYC


119. If S is a real skew-symmetric matrix, then prove that I - S is non-

singular and the matrix A = (I + S)(I - S) - 1 is orthogonal.

Watch Video Solution

120. If BandC are non-singular matrices and O is null matrix, then show

that [ABCO] - 1 = OC - 1B - 1 - B1AC - 1
.

Watch Video Solution

[ ]

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

A =
a b
c d

 be squar root of the matrix I =
1 0
0 1

.  Then A2 = I.

Watch Video Solution

[ ] [ ]

122. If A = [122212221] , then show that A2 - 4A - 5I = O, whereIand0 are

the unit matrix and the null matrix of order 3, respectively. Use this result

https://dl.doubtnut.com/l/_5RdsbLg0jR9d
https://dl.doubtnut.com/l/_Yu848IUO2Ai6
https://dl.doubtnut.com/l/_w99aUa5R5L9B
https://dl.doubtnut.com/l/_JwxJN3GyMiRl


to �nd A - 1
.

Watch Video Solution

123. Let M be a 3 × 3 matrix satisfying M

0
1
0

=

-1
2
3

 , M

1
-1
0

=

1
1
-1

,and M

1
1
1

=

0
0
12

 Then the sum of the diagonal entries of M is _________.

Watch Video Solution

[ ] [ ] [ ] [ ]
[ ] [ ]

124. If A is unimodular, then which of the following is unimodular? -A b. 

A - 1 c. adjA d. ωA,  where ω is cube root of unity

Watch Video Solution

https://dl.doubtnut.com/l/_JwxJN3GyMiRl
https://dl.doubtnut.com/l/_ps28RpWyum4t
https://dl.doubtnut.com/l/_lsuGJE6gvlKs


125. Consider three matrices A =
2 1
4 1

, B =
3 4
2 3

and C =
3 -4
-2 3

.

Then ghe value of the sum

tr(A) + tr
ABC

2
+ tr

A(BC)2

4
+ tr

A(BC)3

8
+ ....... + ∞ is (A) 6 (B) 9 (C) 

12 (D) none of these

Watch Video Solution

[ ] [ ] [ ]

( ) ( ) ( )

126. If AB = AandBA = B,  then which of the following is/are true? A is

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

Watch Video Solution

127. If A =
1 -1
2 1

, B =
a 1
b -1

and(A + B)2 = A2 + B2 + 2AB, then a.

a = - 1 b. a = 1 c. b = 2 d. b = - 2

Watch Video Solution

[ ] [ ]

https://dl.doubtnut.com/l/_FpNf1LYaa3Ds
https://dl.doubtnut.com/l/_I9xlayvJCQUa
https://dl.doubtnut.com/l/_wovrRCF7y7No


128. Let AandB be two nonsinular square matrices, ATandBT are the

transpose matrices of AandB,  respectively, then which of the following

are correct? BTAB is symmetric matrix if A is symmetric BTAB is

symmetric matrix if B is symmetric BTAB is skew-symmetric matrix for

every matrix A BTAB is skew-symmetric matrix if A is skew-symmetric

Watch Video Solution

129. If A =
1
3

[12221 - 2a2b] is an orthogonal matrix, then a = - 2 b. 

a = 2, b = 1 c. b = - 1 d. b = 1

Watch Video Solution

130. If A is a matrix such that A2 + A + 2I = O
.
,  the which of the following

is/are true? A is non-singular A is symmetric A cannot be skew-symmetric

A - 1 = -
1
2 (A + I)

Watch Video Solution

https://dl.doubtnut.com/l/_8cCzXnwGpDaS
https://dl.doubtnut.com/l/_NDoToRRaByxj
https://dl.doubtnut.com/l/_yVAEWv00D3Qb


131. If A(θ) = s∫hηicosθicosθs∫hη  , then which of the following is not

true? A(θ) - 1 = A(π - θ) A(θ) + A(π + θ) is a null matrix A(θ) - 1 is invertible

for all θ ∈ R A(θ) - 1 = A( - θ)

Watch Video Solution

[ ]

132. If (1 - tanθtanθ1)(1tanθ - tanθ1) = [a - a] , then a = cos2θ b. a = 1 c. 

b = s ∈ 2θ d. b = - 1

Watch Video Solution

133. If A = [3 - 342 - 340 - 11] , then adj(adjA) = A b. |adj(adjA)| = 1 c. 

∣adjA = I d. none of these

Watch Video Solution

https://dl.doubtnut.com/l/_yVAEWv00D3Qb
https://dl.doubtnut.com/l/_MqIJDO1AfAaF
https://dl.doubtnut.com/l/_ORpn5Ak71uoq
https://dl.doubtnut.com/l/_a89S7Hd9GK2q


134. If 
α β
γ -α

 is to be square root of two-rowed unit matrix, then α, β

and γ should satisfy the relation. 

a. 1 - α2 + βγ = 0 

b. α2 + βγ = 0 

c. 1 + α2 + βγ = 0 

d. 1 - α2 - βγ = 0

Watch Video Solution

[ ]

135. If A = aij 4 × 4
, such that aij =

2, when i = j
0, when i ≠ j

, then 

det (adj (adj A))
7

 is (where { ⋅ } represents fractional part function)

Watch Video Solution

[ ] {
{ }

136. Statement 1: Let A, B be two square matrices of the same order such

that AB = BA, Am = O, ndBn = O for some positive integers m, n,  then

https://dl.doubtnut.com/l/_2Zh8gCrypcLJ
https://dl.doubtnut.com/l/_1a8bl3OtXG7W
https://dl.doubtnut.com/l/_hYJb3Q7BTHAX


there exists a positive integer r such that (A + B)r = O
.
 Statement 2: If 

AB = BAthen(A + B)r can be expanded as binomial expansion.

Watch Video Solution

137. Statement 1 :If the matrices, A, B, (A + B) are non-singular, then 

A(A + B) - 1B - 1 = B - 1 + A - 1
.
 Statement 2: 

A(A + B) - 1B - 1 = A A - 1 + B - 1 B - 1 = I +AB - 1 B - 1 

= B +AB - 1 B - 1 = B +AI - 1 = B +A - 1 = B - 1 ^ + A - 1
.

Watch Video Solution

[ ]
[ ] [ ( ) ] [ ( ) ]

[( ) ] [ ( )] [( )]

138. Let AandB be two 2 × 2 matrices. Consider the statements (i) 

AB = O ⇒ A = O or B = O (ii)AB = I2 ⇒ A = B - 1 (iii) 

(A + B)2 = A2 + 2AB + B2 (i) and (ii) are false, (iii) is true (ii) and (iii) are

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

true

Watch Video Solution

https://dl.doubtnut.com/l/_hYJb3Q7BTHAX
https://dl.doubtnut.com/l/_a5f4qgTQPa23
https://dl.doubtnut.com/l/_r5BOWW3KR67i


139. The inverse of a skew-symmetric matrix of odd order a. is a symmetric

matrix b. is a skew-symmetric c. is a diagonal matrix d. does not exist

Watch Video Solution

140. The number of diagonal matrix, A or ordern which A3 = A is a. is a a. 1

b. 0 c. 2n d. 3n

Watch Video Solution

141. The equation [1xy][13402 - 1001] = [0] has fory = 0 b. rational roots

for y = - 1 d. integral roots Then (ii) a. (p) (r) b. (q) (p) c. (p) (q) d. (r) (p)

Watch Video Solution

https://dl.doubtnut.com/l/_r5BOWW3KR67i
https://dl.doubtnut.com/l/_lC7xrGRP3HSW
https://dl.doubtnut.com/l/_PuxvA2lOUjdE
https://dl.doubtnut.com/l/_W5ZPs5dbLPWQ


142. A is a 2 × 2 matrix such that A[1 - 1] = [ - 12]andA2[1 - 1] = [10]
.
 The

sum of the elements of A is -1 b. 0 c. 2 d. 5

Watch Video Solution

143. If A = [ab0a] is nth root of I2,  then choose the correct statements: If 

n is odd, a = 1, b = 0 If n is odd, a = - 1, b = 0 If n is even, a = 1, b = 0 If n

is even, a = - 1, b = 0 a. i, ii, iii, iv b. ii, iii, iv c. i, ii, iii, iv d. i, iii, iv

Watch Video Solution

144. Let A, B be two matrices such that they commute, then for any

positive integer n,  ABn = BnA (AB)nAnBn only (i) and (ii) correct both (i)

and (ii) correct only (ii) is correct none of (i) and (ii) is correct

Watch Video Solution

https://dl.doubtnut.com/l/_mU5HvZpYunDH
https://dl.doubtnut.com/l/_BAhmwMOKL24U
https://dl.doubtnut.com/l/_yUrn4D2q9COf


145. The product of matrices A =
cos2θ cosθ

sinθcosθ sinθsin2θ
 and 

B =
cos2

ϕcosϕ sinϕcosϕ

sinϕ sin2
ϕ

 is a null matrix if θ - ϕ =  (A) 2nπ, n ∈ Z (B)

nπ
2

, n ∈ Z (C) (2n + 1)
π
2

, n ∈ Z (D) nπ, n ∈ Z

Watch Video Solution

[ ]
[ ]

146. If A is an upper triangular matrix of order n × nandB is a lower

triangular matrix of order n × nandB is a lower triangular matrix of order 

n × n , then prove that A ′ + B × (A + B′ ) will be a diagonal matrix of

order n × n [assume all elements of A and dB to e non-negative and a

element of A ′ + B × A + B ′ asCij ].

Watch Video Solution

( )

( ) ( )

https://dl.doubtnut.com/l/_1WqhM1skTK64
https://dl.doubtnut.com/l/_WdwVD2VnTGkC


147. If X =
0 1
0 0

 , then prove that 

(pI + qX)m = pmI + mpm - 1qX, ∀p, q ∈ R ,where I is a two rowed unit

matrix and m ∈ N.

Watch Video Solution

[ ]

148. Let ω ≠ 1 be cube root of unity and S be the set of all non-singular

matrices of the form 

1 a b
ω 1 c

ω2 θ 1
,  where each of a, b, and c is either ω

or ω2.  Then the number of distinct matrices in the set S is (a) 2 (b) 6 (c) 4

(d) 8

Watch Video Solution

[ ]

149. Let P = aij  be a 3 × 3 matrix and let 

Q = bij , wherebij = 2i+ jaijf or 1 ≤ i, j ≤ 3.  If the determinant of P is 2,

then the determinant of the matrix Q is 210 b. 211 c. 212 d. 213

[ ]
[ ]

https://dl.doubtnut.com/l/_ui2CAqGdqIZY
https://dl.doubtnut.com/l/_gjBeKJyfL7Ye
https://dl.doubtnut.com/l/_BUzUATNowvlx


Watch Video Solution

150. If P =

√3

2
1
2

-
1
2

√3

2

, A =
1 1
0 1

 and Q = PAPT and X = PTQ2005P, then

X equal to:

Watch Video Solution

[ ] [ ]

151. The number of 3 × 3 matrices A whose entries are either 0 or 1 and

for which the system A

x
y
z

=

1
0
0

 has exactly two distinct solutions, is  

a. 0 

b. 29 - 1 

c. 168

d. 2

Watch Video Solution

[ ] [ ]

https://dl.doubtnut.com/l/_BUzUATNowvlx
https://dl.doubtnut.com/l/_JdA3CnTRNRUW
https://dl.doubtnut.com/l/_WGC90UxVkDuL


152. If A = [α22α]and A3 = 125 , then the value of α is a.±1 b. ±2 c. ±3 d. 

±5

Watch Video Solution

| |

153. Let A =

1 0 0
0 1 1
0 -2 4

, I =

1 0 0
0 1 0
0 0 1

and A - 1 =
1
6 A2 + cA + dI

Then value of c and d are (a) ( = 6, - 11) (b) (6, 11) (c) ( - 6, 11) (d) (6, - 11)

Watch Video Solution

[ ] [ ] [ ( )]

154. A is an involuntary matrix given by A = [01 - 14 - 343 - 34] , then the

inverse of A /2 will be 2A b. 
A - 1

2  c. 
A
2  d. A2

Watch Video Solution

https://dl.doubtnut.com/l/_WGC90UxVkDuL
https://dl.doubtnut.com/l/_QM1qvtdEvOAx
https://dl.doubtnut.com/l/_3bxDrRUFDC3N
https://dl.doubtnut.com/l/_iWnxesr7VGhG


155. If A is a non-singular matrix such that ∀T = ATA and B = A - 1AT,  the

matrix B is a. involuntary b. orthogonal c. idempotent d. none of these

Watch Video Solution

156. Let MandN be two 3 × 3 non singular skew-symmetric matrices such

that MN = NM
.
 If PT denote the transpose of P,  then 

M2N2 MTN - 1 MN - 1 T is equal to M2 b. -N2 c. -M2 d. MN

Watch Video Solution

( ) ( )

157. Let ω be a complex cube root of unity with ω ≠ 1andP = pij  be a 

n × n matrix withe pij = ωi+ j
.
 Then p2 ≠ O, whe ∩ =  a.57 b. 55 c. 58 d. 56

Watch Video Solution

[ ]

https://dl.doubtnut.com/l/_ufZDvCUvzdxh
https://dl.doubtnut.com/l/_f7g3Rb86Tn3K
https://dl.doubtnut.com/l/_XWvwf9IZdJoO


158. If A = [i - i - ii]andB = [1 - 1 - 11], thenA8 equals 4B b. 128B c. -128B d. 

-64B

Watch Video Solution

159. If [2 - 110 - 34]A = [ - 1 - 8 - 101 - 2 - 592215] , then sum of all the

elements of matrix A is 0 b. 1 c. 2 d. -3

Watch Video Solution

160. If A =
1

√3

1 1 + i
1 - i 1

 then A ĀT  equals : a. O b. I c. -I d. 2I

Watch Video Solution

[ ] ( )

161. Identity the incorrect statement in respect of two square matrices

AandB conformable for sum and product : a.tr(A + B) = tr(A) + tr(B) b. 

tr(αA) = αtr(A), ∈ R c. tr AT = tr(A) d. none of these( )

https://dl.doubtnut.com/l/_JYuYgavkjYf7
https://dl.doubtnut.com/l/_co5WplF7gnhV
https://dl.doubtnut.com/l/_jJXBg7SNC2U3
https://dl.doubtnut.com/l/_fSDDclGd9DmZ


Watch Video Solution

162. If A is a square matrix such that A2 = A , then write the value of 

7A - (I + A)3,  where I is the identity matrix.

Watch Video Solution

163. If A and B are square matrices of order n,  then prove that AandB will

commute i� A - λIandB - λI commute for every scalar λ
.

Watch Video Solution

164. Matrix A such that A2 = 2A - I, where I is the identity matrix, Then for

n ≥ 2. An is equal to 

a. 2n - 1A - (n - 1)l 

b. 2n - 1A - I 

https://dl.doubtnut.com/l/_fSDDclGd9DmZ
https://dl.doubtnut.com/l/_kcPHngDHegZR
https://dl.doubtnut.com/l/_7XUcD7HMKxHb
https://dl.doubtnut.com/l/_a2MfMbDOD3RF


Question Bank

c. nA - (n - 1)l 

d. nA - I

Watch Video Solution

165. Let A =
0 α
0 0

 and (A + 1)50 = 50A =
a b
c d

 Then the value of 

a + b + c + d is (A) 2 (B) 1 (C) 4 (D) none of these

Watch Video Solution

[ ] [ ]

1. If matrix A =
1

√2
,

1

√2
, -

1

√2
,

1

√2
 and B, is a matrix such that 

BTA = AT and KBT = 2AT - √2I. (where I is unit matrix of order 2 and 

K ∈ Rl ) then the value of K4 is

View Text Solution

[[ ][ ] [ ]]

https://dl.doubtnut.com/l/_a2MfMbDOD3RF
https://dl.doubtnut.com/l/_433F9Jz3jY8g
https://dl.doubtnut.com/l/_PyBksawXTHRq
https://dl.doubtnut.com/l/_jCDkis1pJIht


2. If X is a non-zero column matrix, such that AX = λX where λ is a scalar

and the matrix A is 

4 6 6
1 3 2
-1 -5 -2

 then sum of distinct values of λ is

View Text Solution

[ ]

3. Let A =

√3 1 0

1 -√3 0

0 0 2

 and d = det 2AT ÷ AAT + adjA then √d is

View Text Solution

[ ] ( )

4. If Δ denotes the 'value of the determinant of the inverse of the matrix 

-4 -5
2 2

 then 2Δ is equal to

View Text Solution

[ ]

https://dl.doubtnut.com/l/_jCDkis1pJIht
https://dl.doubtnut.com/l/_yYAJ67s9xiPo
https://dl.doubtnut.com/l/_XfbIZG9cVmYz


5. Let A = [[1, 0, 2], [2, 0, 1][1, 1, 2]] , then det (A - I)3 - 4A  is

View Text Solution

( )

6. 
1 1
0 1

- 1 1 2
0 1

-
1 3
0 1 ^ -1…

1 100
0 1

- 1
=

1 a
b 1  then absolute

value of a+b is.

View Text Solution

[ ] [ ] [ ] [ ] [ ]

7. Let A be a squàre matrix of order 2 sụch that A2 - 4A + 4I = O where I is

an identity matrix of order 2.  If B = A5 + 4A4 + 6A3 + 4A2 + A, then det(B)

is equal to

View Text Solution

https://dl.doubtnut.com/l/_nMTY2REwj7tr
https://dl.doubtnut.com/l/_AbdsM2r4HYvj
https://dl.doubtnut.com/l/_T1dJ8HB0OhXJ


8. If P =

1 c 3
1 3 3
2 4 4

 is the adjoint of a 3 × 3 matrix Q and det. (Q) = 4, then 

c is equal to

View Text Solution

[ ]

9. If A is a 3 × 3 matrix with real entries such that det. adj A=16 , then det.

adj(adj A)) is equal to

View Text Solution

10. If A =
cosα - sinα
sinα cosα

, then the number of values of αin (0, π) satisfying 

A + AT = I ,  is [Note: I is an identity matrix of order 2 and PT denotes

transpose of matrix P. ]

View Text Solution

[ ]

https://dl.doubtnut.com/l/_dciPmOtGh1Ac
https://dl.doubtnut.com/l/_eXBVYbgXMioP
https://dl.doubtnut.com/l/_y73wNfnYlpgI
https://dl.doubtnut.com/l/_p3ggXHaLGLej


11. For λ ∈ R, f(λ) = det(A - λI) where A =
1 2
-1 3

 and I is an identity

matrix of order 2 . The minimum value of f(λ) is equal to

View Text Solution

[ ]

12. For α, β, γ ∈ R, let A =

α2 6 8

3 β2 9

4 5 γ2
 and

B = [[2, α, 3, 5], [2, 2β, 6], [1, 4, 2γ - 3]]. If trace A=trace B, then the value of

(alpha^-1+beta^-1+gamma^-1) is equal to

View Text Solution

[ ]

13. Let the matrix A and B be de�ned as A =
3 2
2 1

 and B =
3 1
7 3

 then

the absolute value of det. 2A9B - 1  is

A. 1

B. 2

[ ] [ ]
( )

https://dl.doubtnut.com/l/_p3ggXHaLGLej
https://dl.doubtnut.com/l/_tJXwjHSwP3i3
https://dl.doubtnut.com/l/_rldsBWFeugVQ


C. -2

D. 4

Answer: C

View Text Solution

14. Let Dk be the k × k matrix with 0's in the main diagonal, unity as the

element of 1st row and (f(k))th column and k for all other entries. If 

f(x) = x - x where x denotes the tional part function then the value of det.

D2 +  det.(D_3)` equals

View Text Solution

( )

15. Let A =

1 -1 1
2 1 -3
1 1 1

and 10B =

4 2 2
-5 0 α
1 -2 3

.If B is the inverse of

matrix A , then alpha is

View Text Solution

[ ] [ ]

https://dl.doubtnut.com/l/_rldsBWFeugVQ
https://dl.doubtnut.com/l/_aKJoLIXafZ0H
https://dl.doubtnut.com/l/_zYaznNa3jJQv


16. Let A + 2B =

1 2 0
6 -3 3
-5 3 1

and 2A - B =

2 -1 5
2 -1 6
0 1 2

 then Tr(A)-Tr(B) has

the value equal to

View Text Solution

[ ] [ ]

17. If the product of n matrices [1, n][0, 1]
1 2
0 1

1 3
0 1

1 n
0 1  is equal

to the matrix 
1 378
0 1  then the value of n is equal to

View Text Solution

[ [ ] [ ][ ]
[ ]

18. If A and B are non-singular matrices of order three such that adj(A B) =

[[1, 1, 1], [1 , p, 1], [1, 1, p]] and |B^2 adj(A)|=p^(2)-3`, then

View Text Solution

https://dl.doubtnut.com/l/_zYaznNa3jJQv
https://dl.doubtnut.com/l/_DdydA7jFKUQB
https://dl.doubtnut.com/l/_4CeJzhzJ8Pne
https://dl.doubtnut.com/l/_ZOYB9PUQQaOp


19. Let Ar =
r 3r - 1

0
1

2r
, thenthevalueof lim _n rarr oo underset(r

=1)overset (n) sum det(A_r) ` is equal to

View Text Solution

[ ]

20. Let A=[[1, 2], [3 , 4]] and B = [[a, b],[ c, d]]

betwomatricessuchtt̂heyarecomμtative and c ne 3 bthenthevalueof|(a-d)/(2 b-

c)|` is

View Text Solution

21. Let A =

2 1 3
5 6 1
7 2 9

 if A3 + pA2 + qA + rI = O (where O is null matrix),

then value of |p| is

View Text Solution

[ ]

https://dl.doubtnut.com/l/_cDlRkNlSdV5h
https://dl.doubtnut.com/l/_jkrctoRndt91
https://dl.doubtnut.com/l/_zkv8oLpA2OEi


22. Let A =

-1 -2 -2
2 1 -2
2 -2 1

 If adj. A = kAT theri the value of 'K' is

View Text Solution

[ ]

23. If A =

0 -1 -2
2 4 3
1 1 1

 then trace (adj A) is equal to.

View Text Solution

[ ]

https://dl.doubtnut.com/l/_BxBf3RCXEyOb
https://dl.doubtnut.com/l/_NzDUwETI4OnB

