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BOOKS - ARIHANT MATHS (HINGLISH)

MATRICES

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

What, if it has 7 elements?

° Watch Video Solution

2. Construct a2 x 3 matrix A = [a;j], whose elements are given by

(i + 2j)°

a;; = 2

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_mFf281wtIS56
https://dl.doubtnut.com/l/_gxZXIyaCSiHi

3. Construct a 2 x 3matrix A = [aij}, whose elements are given by

L. .
aij = §|2z — 3j).

o Watch Video Solution

4. construct a 2 x 3matrix4 = [a,ij}, whose elements are give by

L [ii=zi
T i+ <

o Watch Video Solution

5. Construct a 2 x 3matrixA = [a;;], whose elements are give by

i
a;; = |—|,where [] denotes the greatest integer function.
R

o Watch Video Solution



https://dl.doubtnut.com/l/_gxZXIyaCSiHi
https://dl.doubtnut.com/l/_LiSIa1LIIBkX
https://dl.doubtnut.com/l/_IuVmkIF4jfbh
https://dl.doubtnut.com/l/_GRSvrmmSOvcZ

6. Construct a2 x 3matriz A = [a;j], whose elements are given by

21
aij = 5

o Watch Video Solution

7. construct a 2 x 3matrizA = [aij}, whose elements are give by

3i + 4j
aij = 5

where (.) denotes the least integer function.

° Watch Video Solution

8. construct a 2 x 3matrizA = [aij}, whose elements are give by

3i + 4j
aij = D)

where (.) denotes the least integer function.

o Watch Video Solution



https://dl.doubtnut.com/l/_Qqq73bjLv1ic
https://dl.doubtnut.com/l/_ihM2wOn9S8hz
https://dl.doubtnut.com/l/_3SlVilYW8Htr

z—1 4w —8 3 2w
|z + y| + |z + wl.

o If lm+3 2y+x] :{—x—l 0

], then find the value of

° Watch Video Solution

10.Ifl2a+1 38 }

0 B% — 58

find the equation whose roots are alpha and beta.

{ﬂ+3 ﬂ2+2}
0 —6

o Watch Video Solution

1 35 0 3
1N.Given, A= | -2 0 2 ,B=|[-2 0
0O 0 -3 0 —4
4 1 -2
and A= |3 2 1 , find (whichever defined)"
2 —1 7

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

o Watch Video Solution



https://dl.doubtnut.com/l/_ricgcE7mTpC2
https://dl.doubtnut.com/l/_CVMmS0bHegIS
https://dl.doubtnut.com/l/_Nb6jJvjyQLf3

12. If a,b,c, and ¢, are the roots of 2 — 4z + 3 = 0, 22 -8z +15=0

and 22 — 6z + 5 = 0,

a? 4+ a? + b2 2ac  —2ab
2 +c a2+ —2bc —2ac

o Watch Video Solution

13. Determine the matrix
1 2 3 5 4 1
A=4]1-1 -2 -3|+2|3 2 4
4 2 6 3 8 2
[—14 16 14
Al—-2 —4 —4
| 22 24 28
[14 —16 14
B.|[2 —4 —4
|22 24 28
[14 16 14
Cl|2 -4 —14
(22 24 28
[—14 16 14
D. |2 —4 —4
| —22 24 28
Answer: C

A, when

| e


https://dl.doubtnut.com/l/_I5oJubwRgp1G
https://dl.doubtnut.com/l/_e3x1CMw1SFei

I & Watch Video Solution

0 3a

0 2
14.I1:A:[3 _4] and kA = l% 94

] , then find the value of b-a-k.

Al

B.O

D.5

Answer: A

° Watch Video Solution

1 2 -3 3 -1 2
5.fA=1|5 0 2 and B= |4 2 5| then find matrix C
1 -1 1 2 0 3

suchthat A + 2C = B

° Watch Video Solution



https://dl.doubtnut.com/l/_e3x1CMw1SFei
https://dl.doubtnut.com/l/_8XpraIeGxpSx
https://dl.doubtnut.com/l/_YSLTwZTzpvl7
https://dl.doubtnut.com/l/_dz6cqZ5A1394

16. Solve the following equations for X and Y :

3 -3 0 4 1 5
3 3 2 -1 4 —4
° Watch Video Solution
01 2 1 -2
17ZfA=1|1 2 3| and B=|—-1 0 obtain the product AB and
2 3 4 2 —1

explain why BA is not defined?

o Watch Video Solution

and I is a 2 X 2 unit matrix, prove

wras [0 )]

tan(a /2)
thatI+A:(I—A)[Cosa —sma}

sina cosa

° Watch Video Solution



https://dl.doubtnut.com/l/_dz6cqZ5A1394
https://dl.doubtnut.com/l/_pmO2hkv534MR
https://dl.doubtnut.com/l/_vSWoKBy45idc

A=t Al Bo? Madco= |72 erify that (as)c
X —_23,—23a11 —20,ver|fya()

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

° Watch Video Solution

010
20.IfA = |0 0 1 |,showthat Itbargt A*> = pI + gA + rA?
pgr

° Watch Video Solution

1 3 2 1
21.The valueof xsothat[1 z 1][{0 5 1|[1| =0is
0 3 2 T
° Watch Video Solution
22.show that the matrix
2 -2 —4
A=|-1 3 4 | isidempotent.

1 -2 -3



https://dl.doubtnut.com/l/_QUG6vsDP8BOt
https://dl.doubtnut.com/l/_RrmYWjs83p8h
https://dl.doubtnut.com/l/_LJVzZipmyxDU
https://dl.doubtnut.com/l/_Ca7S9et60f4l

| ° Watch Video Solution

1 1 3
23.showthat | 5 2 6 | = Ais nipotent matrix of order 3.
-2 -1 -3

° Watch Video Solution

24. show that the matrix

-5 -8 0
A= 3 5 0 |isinvolutory.
1 2 -1

° Watch Video Solution

cosf —sinf e :
25.If A= | | find the values of 6 satisfying the equation
sinf cosé
AT+ A= L.

o Watch Video Solution



https://dl.doubtnut.com/l/_Ca7S9et60f4l
https://dl.doubtnut.com/l/_kTj2RclGgHZH
https://dl.doubtnut.com/l/_fPcG6ynMq39L
https://dl.doubtnut.com/l/_tRUjg7n1kZSg

26. the square matrix A = [aij}m x m given bya;; = (i — j)", show
that A is symmetic and skew-sysmmetic matrices according as n is even or

odd, repectively.

° Watch Video Solution

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

H A_35
whered =1 .

° Watch Video Solution

0 28 1~
28. If |a B —v is orthogonal, then find the value of
a —B8 v

20° + 687 + 32

° Watch Video Solution



https://dl.doubtnut.com/l/_g5VxIWPo1b9U
https://dl.doubtnut.com/l/_Q7B7tKgka6qp
https://dl.doubtnut.com/l/_UtnfDOcZxpKc

1 2 3
29.if A= |2 1 —1] isamatrixsatisfying AA’ = 913 find the value
a 2 b

of |a| + |b].

o Watch Video Solution

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

2+3; 77 .
A= ll—i 2i],1—\/—1.

° Watch Video Solution

1 143

1
31. Verify that the matrix — .
V3Lll—i -1

] is unitary, where: = ,/ —1

° Watch Video Solution

32.1f AB and C are square matrices of order n and det (A)=2, det(B)=3 and

det c=5, then find the value of 10det (A3B2C _1).

| e |


https://dl.doubtnut.com/l/_ERwZAJhIwQWe
https://dl.doubtnut.com/l/_XpjVmjenHFCf
https://dl.doubtnut.com/l/_TTAFoCCXr7Su
https://dl.doubtnut.com/l/_7is2nN9ixrvA

I & Watch Video Solution ]

a b c

33.If A= |b ¢ a|,abe=1,ATA =1, then find the value of
c a b

a® + b+,

° Watch Video Solution

34. If w#1 is a complex cube root of unity, then prove that

1 4 202017 4 2018 2018 1

1 1 4 202018 4 (2017 2017 is

2017 2018 9+ 92017 4 2018
singular

o Watch Video Solution

35. find the real wvalue of x for which the matrix

x+1 3 5
= 1 z+3 5 is non-singular.
1 3 T +5

| ° Wiak~h \tAAaA CAlLiikiAan


https://dl.doubtnut.com/l/_7is2nN9ixrvA
https://dl.doubtnut.com/l/_2pEps60DH5EZ
https://dl.doubtnut.com/l/_qjhdeVLTTQDm
https://dl.doubtnut.com/l/_rsTJoOYjqJlo
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3 1 4
36. find the cofactor ofaszin [0 2 —1
1 -3 5
° Watch Video Solution
1 2 3
37.find the adjoint of the matrix A = |0 5 0
2 4 3

° Watch Video Solution

-1 1 1

38.IfA= = 1 —1 1 | findthevalues of
1 1 -1

(i) |Alladj Al (ii) |adj (ad] (adjA))]

(iii) [adj(3A)]  (iv) adj adj A

° Watch Video Solution



https://dl.doubtnut.com/l/_rsTJoOYjqJlo
https://dl.doubtnut.com/l/_b4SzOYFzkTWD
https://dl.doubtnut.com/l/_ksLeEBZIR5zk
https://dl.doubtnut.com/l/_3RyuBw2oPllh

3 -3 4
39. If A = |2 —3 4 {and B is the adjoint of A, find the value of
0 -1 1

|AB + 2I|where | is the identity matrix of order 3.

o Watch Video Solution

40. Compute the inverse of the matix A =

o = O
—_ N =
N W N

° Watch Video Solution

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

and A~'B ™! exist, prove that A~ !B~ is symmetric.

° Watch Video Solution

2 —2
42. Matrices A and B Satisfy AB = B~ ', where B = [_1 0

], find

the value of A for which AA — 2B~ + 1 = O, Without finding B~ .


https://dl.doubtnut.com/l/_lFEwDa2xMtZP
https://dl.doubtnut.com/l/_o545QVYGlHfr
https://dl.doubtnut.com/l/_5OeFpbj7dTPK
https://dl.doubtnut.com/l/_Pnp1aut7Imjc

° Watch Video Solution

43. If AB and C arae three non-singular square matrices of order 3
satisfying the equation A> = A~ ! let B = A% and C = A? find the

value of det (B-C)

° Watch Video Solution

1 3 3
44.Transform | 2 4 10 | into a unit matrix.
3 8 4

° Watch Video Solution

2 3

111
45. Given A , B l?’ 4
2 31

1 01
010

° Watch Video Solution

]. Find P such that BPA=



https://dl.doubtnut.com/l/_Pnp1aut7Imjc
https://dl.doubtnut.com/l/_z8OJ7at7SSYf
https://dl.doubtnut.com/l/_FGvbNO2sMC0y
https://dl.doubtnut.com/l/_CLkMszxLywll

1

46. find the invese of the matraix 2
-1

, using elementary row

=W N
— = Ot

operaations.

o Watch Video Solution

k1
47. If A= [ } and kn # Im, show that
m n

A? — (k+n)A + (kn — Im)l = O. Hence, find A~*

° Watch Video Solution

31
w A
2 1

A% + aA + bl = O. Hecefind A1

] find the value of |a|+ |b|] such that

° Watch Video Solution



https://dl.doubtnut.com/l/_d7vMucsPWuG3
https://dl.doubtnut.com/l/_7vYSKokE194F
https://dl.doubtnut.com/l/_p2m60wo95gYb

49, Let A = [0100]show that (aI + bA)" = a™I + na™ 'bA, where | is

the identitymatrix of order 2and n € N.

° Watch Video Solution

3 —
50. If A{l _1] then by the method of mathematical induction prove
1+2 —4
that A" = an "
n 1—-2n

° Watch Video Solution

51. Solve the system of equations
r+2y+3z=12r+3y+22=2and 3z + 3y +4z=1 with the

help of matrix inversion.

° Watch Video Solution



https://dl.doubtnut.com/l/_T2T35AtszEdR
https://dl.doubtnut.com/l/_IPQI4Np2cvEp
https://dl.doubtnut.com/l/_oWesoOupuANv

52. Solve the system of equations x +y + z = 6, + 2y + 3z = 14 and

x + 4y + 7z = 30 with the help of matrix method.

° Watch Video Solution

53. Determine whether the following equations will have non-trivial
solutions, if o) solve them:

x+3y—2z2=0,2r —y+42=0,x —1ly+ 14z =0

° Watch Video Solution

54. Solve the system of equations 2z +3y —32=0,3x —3y+2=0

and3x — 2y — 3z =0

° Watch Video Solution

2
55.Find therankof | —3 1 2
4


https://dl.doubtnut.com/l/_td7OPsoM5SvO
https://dl.doubtnut.com/l/_CVukV2vzwE6g
https://dl.doubtnut.com/l/_gLhY4nNir6fs
https://dl.doubtnut.com/l/_3J8zX3eVC99i

° Watch Video Solution

56. . For what values of A and p the system of equations
r+y+z=6x+2y+32=10,z +2y+ Az =pu has (i) Unique

solution (ii) No solution (iii) Infinite number of solutions

° Watch Video Solution

57. The point p(3, 4) undergoes a reflection in the X-axis followed by a
reflection in the y-axis. Show that their combined effect is the same as the

single reflection of p(3,4) in the orign.

° Watch Video Solution

58. Find the image of the ( — 2, — 7) under the transformations (x,y) to

(z — 2y, — 3z +y).

° Watch Video Solution



https://dl.doubtnut.com/l/_3J8zX3eVC99i
https://dl.doubtnut.com/l/_GzqYpPRHWrM7
https://dl.doubtnut.com/l/_rjRgPWn0tMAc
https://dl.doubtnut.com/l/_B84l9t0iQ38N

59. the image of the point A(2, 3) by the line mirror y=x is the point B
and the image of B by the line mirror y=0 is the point (a, ), find

a and S

° Watch Video Solution

60. Find the image of the point (—\/5, \/5) by the line mirror
= wtan(g)
y =ztan( = ).

° Watch Video Solution

61. Find the matrices of transformation 7775 and 757} when T} is
rotation through an angle 60° and T5 is the reflection in the Y-asix Also,

verify that T1T2 7£ T2T1.

° Watch Video Solution



https://dl.doubtnut.com/l/_B84l9t0iQ38N
https://dl.doubtnut.com/l/_3eiMLcVzAVIb
https://dl.doubtnut.com/l/_ee45QxlthLY9
https://dl.doubtnut.com/l/_mlz9tL74VRZS

62. Write down 2 x 2 matrix A which corresponds to a counterclockwise
rotation of 60° about tha origin. In the diagram OB of 24/2 units in lenth.
The square is rotated counterclockwise about O through 60° find the

coordiates of the vertices of the square after rotating.

° Watch Video Solution

4 6 6

63.Let matrix A = | 1 3 2 |, Find the non-zero column vector
-1 -4 -3

X such that AX = A\ X for some scalar ).

o Watch Video Solution

64. If A and P are the square matrices of the same order and if P be
invertible, show that the matrices A and P! have the same

characteristic roots.

o Watch Video Solution



https://dl.doubtnut.com/l/_1RIgrR4CkFh9
https://dl.doubtnut.com/l/_68pq55Q96CAi
https://dl.doubtnut.com/l/_Osddw9hDGW12

65. show that the characterstic roots of an idempotent matrix are either

zero or unity.

° Watch Video Solution

66. If 3, —2 are the eigen values of a non-singular matrix A and |A| = 4,

find the eigen values of adj(A)

° Watch Video Solution

1

2] and hence

2
67.Find the characteristic equation of the matrixA = [3

find its inverse using Cayley-hamilton theorem.

o Watch Video Solution

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

1 —1 1 1
A[ ] = [ ] and A2[ } = [ } the sum of elements
2 —1 0


https://dl.doubtnut.com/l/_E7uCmYj5eSap
https://dl.doubtnut.com/l/_L4qy9grfDxzX
https://dl.doubtnut.com/l/_RfHynVIrsT2B
https://dl.doubtnut.com/l/_3kCkaUlI2Iwv

and product of elements of AareSand P,S+ P is

B.2

C.4

D.5

Answer:

° Watch Video Solution

69. If P is an orthogonal matrix and Q = PAPTandx = PT A b.Ic.
A% 4 none of these

A A

B. 41000

C.1

D. None of these


https://dl.doubtnut.com/l/_3kCkaUlI2Iwv
https://dl.doubtnut.com/l/_b6VfomCcOXT5

Answer:

° Watch Video Solution

70. If A is a diagonal matrix of order 3 x 3 is commutative with every

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

A |A| = 64
B.|A| =16
C.|A| =12
D.|A| = 4

Answer:

° Watch Video Solution

7. let A= {a;}, , such that a;; = {3,i=j and 0,i # j. then

{ det(adj(adjA))
5

} equals: (where {} represents fractional part)


https://dl.doubtnut.com/l/_b6VfomCcOXT5
https://dl.doubtnut.com/l/_z1EatiIN7B0c
https://dl.doubtnut.com/l/_Nhl1ehntAgu7
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Answer:

o Watch Video Solution

11
72.1f A = {1 1] and det (A" —1) =1— A", n € N, then the value
of \is
Al
B.2
C.3

D.4

Answer: B


https://dl.doubtnut.com/l/_Nhl1ehntAgu7
https://dl.doubtnut.com/l/_KPBgNxbeDW6n

° Watch Video Solution

73.If A = B ﬂ and f(z) = 1fz,thenf(A)is
(1 1
AL 1]
(2 2
5[5 2]
[—1 —1
c| ] _1]

D. None of these

Answer: C

° Watch Video Solution

74. The number of solutions of the matrix equation X? = [1123] is a.

more than2b.2c.0d. 1

A. more then 2

B.2


https://dl.doubtnut.com/l/_KPBgNxbeDW6n
https://dl.doubtnut.com/l/_jgJ0oAvtcPOk
https://dl.doubtnut.com/l/_j0Qz1ApXn5BI

C.o

D.1

Answer: A

o Watch Video Solution

1 2
75.For a matrix A = {0 "
1 100
A.
o1
1 4950
B.
0 1 |
(1 5050 ]
C.
0 1
1 2500
D.
0 1
Answer: D

} enH ll 2’”—1} _

° Watch Video Solution



https://dl.doubtnut.com/l/_j0Qz1ApXn5BI
https://dl.doubtnut.com/l/_TU7Ym9916aqr

76.1f A;, Ay, , Ay, _1aren skew-symmetric matrices of same order, then

B = (2r — 1) (142”*1)27“_1 will be symmetric skew-symmetric neither

1

n
r=
symmetric nor skew-symmetric data not adequate

A. symmetric
B. skew-symmetric
C. neither symmetric nor skew- symmetric

D. data not adequate

Answer: B

o Watch Video Solution

77. Elements of a matrix A of order 10 x 10 are defined as a;; = W

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

A.O

B.1


https://dl.doubtnut.com/l/_M6zKePMzjW8s
https://dl.doubtnut.com/l/_smE42vZTuVpb

C.3

D. None of these

Answer: D

o Watch Video Solution

b
78.1f A = li d] (where bc # 0) satisfies the

equations 22 + k = 0, then

A.a+d=0
B.k = — |A]
C.k=|A|

D. None of these

Answer: A::C

° Watch Video Solution



https://dl.doubtnut.com/l/_smE42vZTuVpb
https://dl.doubtnut.com/l/_1qbRLNQBpHmn
https://dl.doubtnut.com/l/_ay1FG0t5dOIa

79. If A:[aij] and f is a function, we define

F(A) = [F(ai)]. . LetA = [5_‘99 ] ‘i()] then

A.sin Ais invertible
B.sin A=cos A
C.sin Ais orthogonal

D.sin 2 A=2 sin Acos A

Answer: A::C

o Watch Video Solution

80. Let A and b are two square idempotent matrices such that AB + BA
is a null matrix, the value of det (A - B)

cann vbe equal

B.O


https://dl.doubtnut.com/l/_ay1FG0t5dOIa
https://dl.doubtnut.com/l/_WGlUq1qTMP5y

C.1

D.2

Answer: A::B::C

o Watch Video Solution

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

A A’B = A2

B. B2A — B?

CABA=A

D.BAB =B

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

° Watch Video Solution



https://dl.doubtnut.com/l/_WGlUq1qTMP5y
https://dl.doubtnut.com/l/_q0bfTyqtxjbf

82.If A is a square matrix of order 3 and | is an Identity matrix of order 3

such that A> — 242 — A + 2] = 0, then Ais equal to

Al

B. 21

2 —1 27
c|1t 0o o
0 1 0
2 1 —2]
D.[1 0 0
01 0

Answer: A::B::D

° Watch Video Solution

2 -2 —4 -4 —4 -4
8.f4p=|—-1 3 4 | and By | 1 0 1 | and
1 -2 -3 4 4 3

B, = adj(B,,_1),n € N and I is an dientity matrix of order 3.
det (AO + A2B2 + A2+ A}Bj + ... upto 12 terms ) is

equal to


https://dl.doubtnut.com/l/_CPQUFjLwEbOA
https://dl.doubtnut.com/l/_dVrjojfwXxnQ

A. 1200

B.-960

C.o

D.-9600

Answer: C

o Watch Video Solution

2 -2 —4 -4 -4 -4
84. If Ay=1|-1 3 4 | and Bop= | 1 0 1 and
1 -2 -3 4 4 3

B, = adj(B,_1),n € N and I is an dientity matrix of order 3.
B2 + Bg + B4 4+ ... + B50 is equal to

A. B,

B.7B,

C.49B,

D. 49I


https://dl.doubtnut.com/l/_dVrjojfwXxnQ
https://dl.doubtnut.com/l/_ahH8TMbEXIDP

Answer: C

° Watch Video Solution

2 -2 -4 -4 -4 -4
8. If Ay=|—-1 3 4 |andBy=|1 0 1 and
1 -2 -3 4 4 3

B, = adj(B,,_1),n € N and I is an dientity matrix of order 3. For a
variable matrix X, the equation AgX = By will heve

A. unique solution

B. infinite solution

C. finitrly many solution

D. no solution

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_ahH8TMbEXIDP
https://dl.doubtnut.com/l/_v1UBVvlTuf83

1 00
86.let A= |1 0 1| satisfies A" = A" 2+ A2 — [forn > 3 and
010
consider matrix 3U3 with its columns as Uy, U, U;, such that
X
1 0 0
AU = [ 25|, A0, = | 1| and A%°U3| 0
25 0 1

The value of 'A50| equals

A -1
B.O
C.1

D. 25

Answer: C

o Watch Video Solution

100
87.let A= |1 0 1| satisfies A" = A" 2+ A% — I[forn > 3and
010

consider matrix 3U3 with its columns as Uy, Us, Us, such that
X


https://dl.doubtnut.com/l/_jWFe5rKot2Dc
https://dl.doubtnut.com/l/_pQoTUkZZWDYv

1 0 0
AU, = | 25|, AU, = | 1| and A°°Us | 0
25 0 1

Trace of A% equals

A.O
B.1
C.2

D.3

Answer: D

o Watch Video Solution

1 00
88.LetA= |1 0 1| satisfies A" = A" %+ A% — Iforn > 3 and
010
consider matrix 3U3 with its columns as Uy, U, U;, such that
X
1 0 0
AU, = | 25|, AU, = | 1| and A°°Us | 0
25 0 1

The value of |U| equals


https://dl.doubtnut.com/l/_pQoTUkZZWDYv
https://dl.doubtnut.com/l/_r3beUIMchftL

B.O

C.1

D. 2

Answer: C

o Watch Video Solution

89. Let Abe a3 x 3 diagonal matrix which commutes

with ever 3 x 3 matrix. If det (A) =8 ,thentrAis

Answer:



https://dl.doubtnut.com/l/_r3beUIMchftL
https://dl.doubtnut.com/l/_PuBRt1aMpQfV

| ° Watch Video Solution

90. Suppose A and B are two non singular matrices such that

B # I, A% = I and AB? = BA.Find the least value of k for B¥ = 1

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_PuBRt1aMpQfV
https://dl.doubtnut.com/l/_fz6sjYfovHGF

91. Match the following Column I and Column I

~ . ColumnI
(A) /

Column 11

() | 3

If Aisa square matrix of order 3 and
| det (A) =3, then

| det (6A™") is divisible by

1
|
|
(B) [ IfAisa square matrix of order 3 and i (q) 4
jdet (A) = i then det [adj (adj (2A))] is 3 \
__.Mui’iw_c‘i»ivisible by iz l
(©) } If A and B are square matrices of odd () i 5
|order and (A + B)" = A” + B, if det \ *
~|(A) =2, then det(B) is divisible by 1 %
I

° Watch Video Solution



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

—

Column I ]
(A) 1 2 &' [1 18 2007]
Iflo 1 4| =/0 1 36
0 0 1 [o o 1

then (n + a) is divisible by

(B) |If Aisasquare matrix of order 3
such that | A| = a, B = adj (A) gnd
| B| = b, then (ab® + a’b + DAis
divisible by,

2 3

1 a a a
A=—-+—+-c+..upto

where p A PAERE

cocanda =3

[a b c]
LetA=(p q T and B = A®.

101 1
If(a —b)° + (p—q)° =25

(= )’ +(q - r)? =36 and
(c— a)’ +(r— p)2 = 49, then det

©

Column II

( —Bi) is divisible by
2

(s)

12

(t)

15

o View Text Solution

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

Each of these examples also has four alternative choices,

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

select the correct choice as given below



https://dl.doubtnut.com/l/_mw7IcZ7AajeJ
https://dl.doubtnut.com/l/_DOKXJAfAGG7R

Statement-1 A is singular matrox pf order n x n,
then adj A is singular.
Statement -2 |adjA| = |A|" !
A. Statement - 1 is true, Statement - 2 is true , Statement - 2
is correct explanaction for Statement -1
B. Statement -1 is true, Statement - 2 is true, Statement - 2
is not a correct explanation for Statement-1
C. Statement-1 is true, Statement-2 is false

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

Answer: D

o Watch Video Solution

94. Statement -1 (Assertion) and Statement - 2 (Reason)
Each of these examples also has four alternative choices,

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


https://dl.doubtnut.com/l/_DOKXJAfAGG7R
https://dl.doubtnut.com/l/_YMWECbvZi4St

select the correct choice as given below
Statement-1 If A and B are two matrices such
that AB =B, BA=A, then A> + B> = A 4 B.
Statement-2 A and B are idempotent motrices, then
A’ = A B’ =B.
A. Statement - 1 is true, Statement - 2 is true , Statement - 2
is correct explanaction for Statement -2
B. Statement -1 is true, Statement - 2 is true, Statement - 2
is not a correct explanation for Statement-2

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

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

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_YMWECbvZi4St

95.1f A" = 0, then evaluate

MI+A+ A2+ A4%+...+4™1

(i)] — A+ A% — A% + ...+ (—1)""! for odd 'n' where | is the identity
matrix having the same

order of A.

° Watch Video Solution

96. If A is idempotent matrix, then show that
(A+ D" =1+ (2" —1)A, Vn € N, where | is the identity

matrix having the same order of A.

° Watch Video Solution

o7. If the matrices A — | & 2| and B= | % °l(a b cd not al
. e matrices =lg 4| —Cd(a,,c not a

simultaneously zero) commute, find the value of T Also show
a —c
a—pf 2
that the matrix which commutes with A is of the form [ 3
B «a

[ )|


https://dl.doubtnut.com/l/_Ncc1pGKdVtEa
https://dl.doubtnut.com/l/_xahL4urtgIxI
https://dl.doubtnut.com/l/_w8pNuEv0YAhD

| Y Watch Video Solution J

-1 3 5
98. Fiven the matrix A = 1 —3 -5 and X be the solution set of
-1 3 5
. . 3+ 1
the equation A®” = A, where z € N — {1}. Evaluate H
x3 —1

where the contincued extends for all z € X.

o Watch Video Solution

99. If P is a non-singular matrix, with (Pil) in terms of "P’, then show
that adj(QlePfl) = PAQ . Given that

adjB = A and |P| = |Q| = 1.

o Watch Video Solution

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

(1- AB) is invertible, (1 - BA) is also invertible and


https://dl.doubtnut.com/l/_w8pNuEv0YAhD
https://dl.doubtnut.com/l/_9mpa6VwVlreB
https://dl.doubtnut.com/l/_fAxxauVCrJVz
https://dl.doubtnut.com/l/_0YRGZLZ7E1V4

(I — BA) ' = I+ B(I — AB) 'A, where I be the dientity matrix

of order n.

° Watch Video Solution

101.P that the i f 40 i
. Prove that the inverse o B C
AT O . .
, Where A, Care non-singular matrices and
—C'BA-1 C!
1 000
. . . 1100
O is null matrix and find the inverse.
1110
1111

o Watch Video Solution

-1

102. Let A= c is symmetric and

co ot Q

3
2
b
d
B=|b—a e 2bc:| is skew- symmetric, find AB. If AB is
-2

symmetric or skew symmetric or neither of them. Justify your answer.

o Watch Video Solution



https://dl.doubtnut.com/l/_0YRGZLZ7E1V4
https://dl.doubtnut.com/l/_6trHLsWQXrYV
https://dl.doubtnut.com/l/_85rD5vVUskFg

103. If B,C are square matrices of order
nand if A=B+C,BC =CB,C?>=0, then without using
mathematical induction, show that for any positive integer

p, AP"! = BP[B+ (p+ 1)C].

° Watch Video Solution

104. If there are three square matrix A, B, C of same order satisfying the
equation A2 = A~ and B = A% and C = 42" ", then prove that

det. (B — C) = 0,n € N.

° Watch Video Solution

105. Construct an orthogonal matrix using the

0 2
skew- symmetric matrix A = { o 0] .

o Watch Video Solution



https://dl.doubtnut.com/l/_muhMd1K0Xsqi
https://dl.doubtnut.com/l/_yXoL3JRNdnhP
https://dl.doubtnut.com/l/_2hX6p39Q8Kif
https://dl.doubtnut.com/l/_wPpHzFgbOkXk

3 2 2
106.1f A = | 2 4 1 | and X,Y are two non-zero
-2 —4 -1

column vectors such that AX = AX, AY = uY, XA # p, find

angle between X and Y.

° Watch Video Solution

Exercise For Session 1

2
1LifA = [g ] and |A3‘ = 125 then the value of ais
a
A+ =2
B. =3
C+t =5
D.O
Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_wPpHzFgbOkXk
https://dl.doubtnut.com/l/_LbMoGlvRALiT

-1

1 -1
2.|fA: ,B:
2 b —1

-1
la ] and (A+ B)® = (A? + B?) then
find the values of a and b.
A 4
B.5
C.6

D.7

Answer: B

o Watch Video Solution

1 2
3.if A = [2 3} and AQ—)\A—lz:O,then)\isequalto

A —4
B. —2

C.2


https://dl.doubtnut.com/l/_LbMoGlvRALiT
https://dl.doubtnut.com/l/_qf4KDugbpDl9
https://dl.doubtnut.com/l/_gKn8MraTv4Nn

D.4

Answer: D

° Watch Video Solution

aotet A= |0 %] and A+ 0%a=]" "] Then the value of
. Le —OOan(Jr)—cd.en e value o
a+b+c+dis

A1

B.2

C.4

D. None of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_gKn8MraTv4Nn
https://dl.doubtnut.com/l/_VmhuuAGgTaRZ

. cos0 sin0 5 i
5.if A = , thenA” = lis true for

—sin0 cosO

Ab0=0
™

B.Gzz
™

C'GZE

D. None of these

Answer: A

o Watch Video Solution

o
6. If [ P ] is to be the square root of two-rowed unit matrix, then
v -«

a, B and ~ should satisfy the relation
Al—a?+BA=0

B.a’+pBA—1=0

C. 1+alpha”(2)+beta=0"


https://dl.doubtnut.com/l/_n7lHk26EZduX
https://dl.doubtnut.com/l/_Hf7tXbiBd9Ds

D. 1-alpha-betalambda=0’

Answer: B

° Watch Video Solution

10
71fA =1, 1 ,then A is equal to
2
1 0
A.
| 25 0]
1 0
B.
| 50 1]
1 0
C.
I 1/2100 1:|
D. none of these

Answer: B

O

Watch Video Solution



https://dl.doubtnut.com/l/_Hf7tXbiBd9Ds
https://dl.doubtnut.com/l/_m2KbzZBIbVi4

8. if the product of n matrices

1 1711 271 3 1 nj. 1 th t'1378th
o 11lo 1110 1110 1zsequa—> ematriz| e

value of n is equal to

A. 26
B. 27
C.377

D.378

Answer: B

o Watch Video Solution

9.If A and B are two matrices such that AB=B and BA=A, then A% + B%is

equal to

A. 2AB

B. 2BA


https://dl.doubtnut.com/l/_buk9EeaWrird
https://dl.doubtnut.com/l/_zN3vQY8kbgG1

C. A+B

D. AB

Answer: C

o Watch Video Solution

Exercise For Session 2

4 T+ 2

1fA = [2x—3 z+1

] is symmetric, then x =

A2
B.3
C.4

D.5

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_zN3vQY8kbgG1
https://dl.doubtnut.com/l/_htwW4QLQMnAA

2.1f A and B are symmetric matrices, then ABA is

A. symmetric matrix

B. skew-symmetric matrix

C. diagonal matrix

D. scalar matrix

Answer: A

o Watch Video Solution

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

P = AB+ BA and Q = AB — BA, then (PQ)’ is equal to

A.PQ

B.QP

C.—QP


https://dl.doubtnut.com/l/_htwW4QLQMnAA
https://dl.doubtnut.com/l/_rs2ia5egEbP2
https://dl.doubtnut.com/l/_PubPbfqTS6mL

D. none of these

Answer: C

° Watch Video Solution

4.1f A is a skew-symmetric matrix and n is odd positive integer, then A"
is a skew-symmetric matrix a symmetric matrix a diagonal matrix none of
these

A. a skew-symmetric matrix

B. a symmetric matrix

C. a diagonal matrix

D. nono of these

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_PubPbfqTS6mL
https://dl.doubtnut.com/l/_2FcbYnsLuWrn
https://dl.doubtnut.com/l/_sZ8XC1i5JDpg

5.1f Alis symmetric as well as skew-symmetric matrix, then A'is

A. diagonal matrix

B. null matrix

C. triangular matrix

D. nono of these

Answer: B

o Watch Video Solution

6.If A is square matrix order 3, then ‘(A —A ')2015‘ is

A |A|
B.|A’|
C.0

D. none of these


https://dl.doubtnut.com/l/_sZ8XC1i5JDpg
https://dl.doubtnut.com/l/_Kdx3KWVqTQJr

Answer: C

° Watch Video Solution

7. the maximum number of different elements requried to from a

symmetric matrx of order 6 is

A 15

B.17

D. 21

Answer: D

° Watch Video Solution

8.A and B are square matrices of order 3 X 3, Ais an orthogonal matrix

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


https://dl.doubtnut.com/l/_Kdx3KWVqTQJr
https://dl.doubtnut.com/l/_2LapKTH7zzwz
https://dl.doubtnut.com/l/_ge8P4V3DiqB4

true

A|AB| =1
B.|AB| = 0
C.|AB| = —1

D. none of these

Answer: B

° Watch Video Solution

i 1—2i
9.the matrix A = [ 1_ 9 0 , wherel =/ — 1, is

A. symmetric matrix
B. skew-symmetric matric
C. hermitain

D. skew-hermitain


https://dl.doubtnut.com/l/_ge8P4V3DiqB4
https://dl.doubtnut.com/l/_4lXecMy7RMfH

Answer: D

° Watch Video Solution

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

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

A. null matrix

B.AB — BA

C. BA-AB

D. none of these

Answer: C

° Watch Video Solution

1

il

M.if matrix A = } ,© =4/ — lis unitary matrix, a is equal to


https://dl.doubtnut.com/l/_4lXecMy7RMfH
https://dl.doubtnut.com/l/_XPzyL1rvYBR9
https://dl.doubtnut.com/l/_FwfAzJwgnR8i

A2

C.o

D.1

Answer: B

o Watch Video Solution

12.1f A'is a 323 matrix and det(3A) = k{det(A)}, k is equal to

A.9
B.6
C.1

D. 27

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_FwfAzJwgnR8i
https://dl.doubtnut.com/l/_KjT8dFb8ThU6

13. If A and B are square matrices of order 3 such that
|A| = —1,|B| =3, then |3AB|equals

A -9

B.81

C.—27

D. 81

Answer: B

o Watch Video Solution

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

A.Oor 1
B.—2 or 2

C.—3or 3


https://dl.doubtnut.com/l/_KjT8dFb8ThU6
https://dl.doubtnut.com/l/_7wHBkxAlfKWT
https://dl.doubtnut.com/l/_QOAFz0GsH4QA

D. none of these

Answer: A

° Watch Video Solution

15.If I is a unit matrix of order 10, then the determinant of I is equal to

A.10

B.1

Answer: B

o Watch Video Solution

—1

—1

27" 37! -
16.If A; = |, then det(A;) is equal to
o] mend ety ises


https://dl.doubtnut.com/l/_QOAFz0GsH4QA
https://dl.doubtnut.com/l/_mvHfE4YDTGSj
https://dl.doubtnut.com/l/_NuWWrxQaiQI1

© >
Lol AT ) =] w
R

N

|~

144

Answer: B

o Watch Video Solution

17. The number of values of x for which the matrix
3—=z 2 2
A= 2 44—z 1 is singular, is
-2 —4 —-1-=z


https://dl.doubtnut.com/l/_NuWWrxQaiQI1
https://dl.doubtnut.com/l/_azYg8W9OFb6s

Answer: C

° Watch Video Solution

18. For how many values of 'x' in the closed interval [ — 4, — 1] is the
3 —1+z 2
matrix 3 —1 x + 2 | singular? (A)2(B)0(C) 3(D) 1
z+3 -1 2
A.O
B.1
C.2
D.3
Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_azYg8W9OFb6s
https://dl.doubtnut.com/l/_73W9ASCpT4KO

- T 2
19. The value of x for which the matrix | 2 r —x| will be non-
r -2 —x

singular, are

A—-2<z<2

B. for all x other than 2 and -2

Answer: B

o Watch Video Solution

Exercise For Session 3

1. Find the adjoint of the given matrix and verify in each case that

A. (adjA) = (adjA). A = |A]|. L.


https://dl.doubtnut.com/l/_YJMYi8Wpb12l
https://dl.doubtnut.com/l/_hCXFdGb9DZ1V

-1 -2 -2
FA=]2 1 -2
2 —2 1
A A
B. AT

C.3A

D.3AT

Answer: D

° Watch Video Solution

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

then determinant of A is

A. 64

B. +64

C.£8

D. 18


https://dl.doubtnut.com/l/_hCXFdGb9DZ1V
https://dl.doubtnut.com/l/_aKmHY5asXvE3

Answer: C

° Watch Video Solution

3.For any 2 X 2 matrix, if A (adj A) = [100010] , then |A] is equal to (a)
20 (b) 100 (c) 10(d) O

A.O

B.10

C.20

D. 100

Answer: B

° Watch Video Solution

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

symmetric d. not defined


https://dl.doubtnut.com/l/_aKmHY5asXvE3
https://dl.doubtnut.com/l/_ucWJZPjczoGo
https://dl.doubtnut.com/l/_tL21N2WVZtOW

A.singular

B. non-singular

C. symmetic

D. not defined

Answer: D

o Watch Video Solution

5fA=|—-1 1 2 |, then det (adj (adjA)) is

A 14*
B. 143
C.14?

D.14

Answer: A

| e


https://dl.doubtnut.com/l/_tL21N2WVZtOW
https://dl.doubtnut.com/l/_GbSayKw3lfYG

I & Watch Video Solution ]

6.1f K € Ry, then det (K1) is equal to

Akt !
B. kn(n—l)
k")

D. k

Answer: B

o Watch Video Solution

7. With 1, w, w? as cube roots of unity, inverse of which of the following

matrices exists?

[o 2]

[ 2 1]
B.
1 w


https://dl.doubtnut.com/l/_GbSayKw3lfYG
https://dl.doubtnut.com/l/_oH69dsJXWuIW
https://dl.doubtnut.com/l/_M9AoFseVwovi

clw wZ]
e 1

D. None of these

Answer: D

° Watch Video Solution

8. If the matrix A is such that A [3_1 i
11
Aly 3
1 17
B 5 3
11
“ly 3 |
11
D._2 3|
Answer: C

-

] then Ais equal to

o Watch Video Solution



https://dl.doubtnut.com/l/_M9AoFseVwovi
https://dl.doubtnut.com/l/_zy6CICpfjGC0

cos T sinz 0
9.f A= | —sinz cosz 0| =f(x),then A lis equal to
0 0 1

Af(—2x)
B. f(z)

C.—f(z)

Answer: A

o Watch Video Solution

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

1 2 -3
matrix |0 1 2 is
00 1
A —2

B.O


https://dl.doubtnut.com/l/_OvqLXlOp9glW
https://dl.doubtnut.com/l/_mVmOaEqsoVJB

C.1

D. None of these

Answer: D

° Watch Video Solution

01 —17
MifA=[2 1 3 |then (A(adjA)A ')A =
32 1
[—6 0 0 ]
A |0 -6 0
0 0 —6]
B 1 1
0 5 —%
1 1 1
B-13 5 2
111
| 2 3 6
'3 0 0]
c.|0 30
[0 0 3]
710 0]
D.{0 1 0
[0 0 1]
Answer: C



https://dl.doubtnut.com/l/_mVmOaEqsoVJB
https://dl.doubtnut.com/l/_fERj7gAjhbyb

| ' Vvvatlcn Video solution

12. A is an involuntary matrix given by A = [01 — 14 — 343 — 34] , then

, , A-1 A N
the inverse of A /2 will be 24 b. 5 ¢ 5 d.A

o
"

Answer: A

° Watch Video Solution

13.1f A satisfies the equation 2 — 522 + 4z + X\ = 0, then A ! exists if

ALLIBIAE2(N#E —1(d)A#0

AN £ 1


https://dl.doubtnut.com/l/_fERj7gAjhbyb
https://dl.doubtnut.com/l/_XmmDXf5ZIRgZ
https://dl.doubtnut.com/l/_ASsbaN2cO0sD

B\ £ 2

CA#£ —1

D. X # 0

Answer: D

° Watch Video Solution

14. A square non-singular
A* —A+4+2I =0, then A '=

A I-A

B. (I-A)12

C.I+A

D. (I14)12

Answer: B

matrix

A

satisfies

o Watch Video Solution



https://dl.doubtnut.com/l/_ASsbaN2cO0sD
https://dl.doubtnut.com/l/_Ol5aDSPromLr

15. Matrix A such that A = 24 — I, wherel is the identity matrix, the
for n>2 A" is equal to 2" 'A—(n—-1) b. 2" 'A-T «c
nA—(n—1)ldnA -1

Ant —n(n—1)

B. nA-l

2" 'A—(n—-1I

D.2" 1A — T

Answer: A

o Watch Video Solution

1 -1

{311 —4n]

A.

n —-n
{2n+n 5—n]

B.

n —-MNn

3
16.1f X = { 1,the value of X" is equal to


https://dl.doubtnut.com/l/_Ol5aDSPromLr
https://dl.doubtnut.com/l/_t0Gyyze35G0Z
https://dl.doubtnut.com/l/_98N0PVg3gfGN

c[h ]

D. None of these

Answer: D

o Watch Video Solution

Exercise For Session 4

1. If the system of equations ax +y =1, 4+ 2y = 3,2x + 3y = 5 are

consistent, then a is given by

A.O0

B.1

C.2

D. None of these

Answer: A

| oo |


https://dl.doubtnut.com/l/_98N0PVg3gfGN
https://dl.doubtnut.com/l/_3kUNINlo3p8O

I & Watch Video Solution ]

2. The system of linear equations
r+y+z=22r=y—2=3,3x +2y+kz=4 has a unique
solutionif(A)k #0B) -1 <k<1(CQ)—2<k<2(Dk=0
AX#0

B.—1<AKI1

CA=0

D.—-2< A<2

Answer: A

o Watch Video Solution

3. The wvalue of a for which system of equation

e+ (a+1)>%y+(a+2°2=0az+(a+Dy+(a+2z=02z+y+

has a non-zero solution is:


https://dl.doubtnut.com/l/_3kUNINlo3p8O
https://dl.doubtnut.com/l/_00IenmMNGhsw
https://dl.doubtnut.com/l/_NRCg8ZP8R0o8

A2

B.1

C.o

Answer: D

o Watch Video Solution

4. The number of solution of the set of equations

B.7

C.8

D.9

Answer: D


https://dl.doubtnut.com/l/_NRCg8ZP8R0o8
https://dl.doubtnut.com/l/_vwUWAPWdiJvD

° View Text Solution

01
5.the matrix [1 O] is the matrix reflection in the line

A. x=1
B. x+y=1
C.y=1

D. x=y

Answer: D

° Watch Video Solution

6. the matrix S is rotation through an angle 45° and G is th reflection

about the line y = 2z, then (SG)? is equal to

A7l

B. 51


https://dl.doubtnut.com/l/_vwUWAPWdiJvD
https://dl.doubtnut.com/l/_9J3yHOGpfNLL
https://dl.doubtnut.com/l/_5um1mXY3zkLG

C. 3l

D. |

Answer: D

o View Text Solution

3
7.1fA = [ ] then A% is equal to

-1 1
A.2A

B.A

C. 2l

D. |

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_5um1mXY3zkLG
https://dl.doubtnut.com/l/_QliAKzDHlwvw

and the sum of eigen values of A is m anda product

N =

2 2
8IfA= |1 3
1 2

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

A.10

B.12

D.16

Answer: B

o Watch Video Solution

1
X

1 4} and 0 be the angle between the two non-zero column

vectors X such that AX = AX for some scalar A, then 9sec? @ is equal

to

A 13


https://dl.doubtnut.com/l/_aB8r5Dx8EyYl
https://dl.doubtnut.com/l/_Ygi8vq0tZUU8

B.12

D.10

Answer: D

° Watch Video Solution

Exercise Single Option Correct Type Questions

1.1f A> = Osuch that A™ # Ifor1 < n < 4,then (I — A)_1 is equal to

A A*

B. A3

CI+A

D. None of these

Answer: D



https://dl.doubtnut.com/l/_Ygi8vq0tZUU8
https://dl.doubtnut.com/l/_1DnzeO6wNVth

| ° Watch Video Solution

a b c
2.let A= | p g r | and suppose then det (A) = 2, then det (B) equals,
xT Yy z
dr 2a —p
where B = |4y 2b —q
4z 2¢ —r
A.-2
B.-8
C.-16
D. 8
Answer: C

° Watch Video Solution

I I
3.If Ais any square matrix such that A + 3 and A — 7 are orthogonal

matrices, then


https://dl.doubtnut.com/l/_1DnzeO6wNVth
https://dl.doubtnut.com/l/_Sk8opmKazWTn
https://dl.doubtnut.com/l/_q9qSVfnLpWB7

A.Ais orthogonal

B. A is skew- symmetric matrix of even order

3
VA= 2T
¢ 4

D. None of these

Answer: B

o Watch Video Solution

. T 1 _ z3 — 16z
4.leta = lim — , b= lim (——+ ),
z—1 \Inz zlnzx z—0 \ 4z + x2
In(1 + sinz)
c= lim [——— =) and

z—1 i

) (z + 1)3 a bl
c= lim then is
z— -1 [sin(z + 1) — (z + 1)] c d

A. idempotent

B. involutory

C. non-singular

D. nilpotent


https://dl.doubtnut.com/l/_q9qSVfnLpWB7
https://dl.doubtnut.com/l/_3saV9zexAPel

Answer: D

° Watch Video Solution

1 4
5.Let A = [3 2] If 8 is the angle between the two non- zero column
vectors X such that AX = AX for some scalar A then tan @ is equal to
A3
B.5
C.7

D.9

Answer: C

° Watch Video Solution

6. If a square matrix A is involutory, then A" ! is equal to


https://dl.doubtnut.com/l/_3saV9zexAPel
https://dl.doubtnut.com/l/_OsUygEzobnCi
https://dl.doubtnut.com/l/_MVrX81kRfkH9

Al
B.A
C.A?

D.(2n +1)A

Answer: B

° Watch Video Solution

, then lim
n— 0o

- cosf sinf
" | —sin@ cos#

A. a zero matrix

B. an identity matrix

c 0 1
=10
5 0 1
o0 —1
Answer: A

n

At
. is (where 6 € R)

° Watch Video Solution



https://dl.doubtnut.com/l/_MVrX81kRfkH9
https://dl.doubtnut.com/l/_qeJDisvahat4

-1 2 5
8.Therankofthematrix | 2 —4 a — 4| is(wherea=-6)
1 -2 a+1
Al
B.2

C.3

D.4

Answer: A

° Watch Video Solution

9. A is an involuntary matrix given by A = [01 — 14 — 343 — 34] , then

1
4 c.%d.A2

the inverse of A /2 will be 24 b.



https://dl.doubtnut.com/l/_qeJDisvahat4
https://dl.doubtnut.com/l/_onp5gCRaTKQ1
https://dl.doubtnut.com/l/_iFTRZ1yKyq34

0
N |

o
"

Answer: A

° Watch Video Solution

10. Let A be an nth-order square matrix and B be its adjoint, then
|AB + KI,| is (where K is a scalar quantity) (|A| +K)" ? b.
(|A| + )K" c.(|A] + K)"~" d. none of these

A (JA] + k)" 2

B.(JA| + k)"

C.(JA|+ k)"

D. (|A| + k)"

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_iFTRZ1yKyq34
https://dl.doubtnut.com/l/_uSPgZ521QEqh

11.If A and B are two square matrices such that B = — A~'BA, then
(A + B)?is equal to

A.O

B.A? + B?

C.A? + 2AB + B?

D.A+ B

Answer: B

o Watch Video Solution

12. If matrix A = [aij] matrix B = [bij} 5 Where

3x3’ 3x

Q;; + a;; = 0 and bij — bij — O then A4 . B3 is

A. skew- symmetric matrix

B.singular


https://dl.doubtnut.com/l/_uSPgZ521QEqh
https://dl.doubtnut.com/l/_a42UpJz07E8d
https://dl.doubtnut.com/l/_VLoVgzB0AA8J

C. symmetric

D.BothB & C

Answer: D

° Watch Video Solution

13.Let Abe an x n matrix such thatA" = aA, whereais a

real number different from 1and - 1. The matrix A + I, is

A.singular

B. invertible

C. scalar matrix

D. None of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_VLoVgzB0AA8J
https://dl.doubtnut.com/l/_HPAoUzxh1Mys
https://dl.doubtnut.com/l/_vjdPiK7m6uNp

—1+iy/3 —1-43

B 2i 2i o o
14.1f A = L4iv3 i3 ,I=+/—1and f(z) =2° + 2,
2i 2i
then f(A) equals to
(10
A
o 1)
8 3—iv/3\[1 0
' 2 01
5—4v/3\[1 0
C|———
2 01

D.(z+iﬁ)l(1) ‘1)]

Answer: D

o Watch Video Solution

15. The number of 2z2 matrices X satisfying the matrix equation

X? = I(Iis2x2unitmatriz) is 1(b) 2 (c) 3 (d) infinite

A0

B.1


https://dl.doubtnut.com/l/_vjdPiK7m6uNp
https://dl.doubtnut.com/l/_3jXSdMFAbESk

C.2

D. more then 3

Answer: D

o Watch Video Solution

16. if A and B are squares matrices such that A?°% = O and

AB = A + B, then det(B) equals

B.0
C.1

D. None of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_3jXSdMFAbESk
https://dl.doubtnut.com/l/_uLplUQEPC5e1
https://dl.doubtnut.com/l/_kuHAHxqEECub

6 6

—sinZ cos =
6 6

17.1f P =

cos = sinZ 1 1
A= lo 1] and Q = PAPT then

PTQ?7 P s equal to

NI
L0 2007
B-'1 2007]
0 1
c“\/§/2 2007]
L 0 1
D.’v§/2 -—1/2}
1 2007
Answer: B

o Watch Video Solution

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

2A +1 —5}1{A—5 B]:{M D]’

matrix equation [ 4 A 94— 92 C E F

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

value of the difference of these two solutions, is

A8
"3


https://dl.doubtnut.com/l/_kuHAHxqEECub
https://dl.doubtnut.com/l/_m329p4GRbksR

Answer: D

° Watch Video Solution

cos’@  cosfsinf —sind
19.1f f(0) = | cosfsinf  sin®@ cos@ | "then"f(pi/7) is
sin 6 —cos 0 0
A. symmetric
B. skew-symmetric

C.singular

D. non-singular

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_m329p4GRbksR
https://dl.doubtnut.com/l/_xAMWVH40ov7Y

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

sum of the roots of the equation 2z — (a + b)z + ab = 0,

ar ;+1's are the prodeuct of the roots,ay ;_; 's are all unity

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

to

B.(a + b)*
C.a"(3) -b"*(3)

D. (a%(2)+ b"(2)) (a+b)

Answer: D

o Watch Video Solution

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

B" =1, for some positive integer


https://dl.doubtnut.com/l/_xAMWVH40ov7Y
https://dl.doubtnut.com/l/_d1mbhSt0t2Cz
https://dl.doubtnut.com/l/_WFyw0tKpdL1j

r>1thenA B 'A=A"'B 'A= Ib.2IcOd.A

AT

B.2I

C.o

Answer: C

° Watch Video Solution

22.If A = [

sinf —cos6@

ATC"A,n € I'" equals to

1
1 0

S
0 1

0 1
_1 —n_
"1 07

-n 1

cos@ sind } B [

1
-1 1

0 T
,C = ABA", then



https://dl.doubtnut.com/l/_WFyw0tKpdL1j
https://dl.doubtnut.com/l/_4Ktns6tWeDze

Answer: D

° Watch Video Solution

23.If Ais a square matrix of order 3 such that |A| = 2, then
-1\ 1.
‘(ade ) ‘ is
A1l
B.2
C.4

D.8

Answer: C

° Watch Video Solution

24.If A and B are different matrices satisfying A> = B? and

A’B = B?A, then


https://dl.doubtnut.com/l/_4Ktns6tWeDze
https://dl.doubtnut.com/l/_7iVMiXgvRcZO
https://dl.doubtnut.com/l/_kea8D5AHRgYw

A.det (A2 + Bz) must be zero
B.det (A — B) must be zero
C.det(A® + B?) as well as det(A — B) must be zero

D. alteast one of det (A” + B?) or det(A — B) must be zero

Answer: D

o Watch Video Solution

25.1f A is a skew-symmetric matrix of order 2 and B, C are

29 -2 1
A3(BC) +A5(B202) +A7(B303) +.-.+A2n+1(BnCn)’ is

) 1 4 9 —4 .
matrices , respectively, then

A. a symmetric matrix
B. a skew-symmetric matrix
C. an identity matrix

D. None of these


https://dl.doubtnut.com/l/_kea8D5AHRgYw
https://dl.doubtnut.com/l/_JcdscABIT4Nl

Answer: B

° Watch Video Solution

a b c q —-b vy
26.f A= |z y 2|,B=|—-p a —z|andifAis
p qr r —c =z

invertible, then which of the following is not true?

A |A| = |B]

B.|A[ = — [B]

C.|adjA| = |adjB]

D. Ais invertible < B is invertble

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_JcdscABIT4Nl
https://dl.doubtnut.com/l/_EHq3oW39tZ2e

27. Let three matrices

PRI C S D
“laa)relea)me-[5 5]

then tr

2 3
(A) +tr(A§C> +tr(@) -I—tr(@) + .+ 00

equals to

A 4

B.9

D.6

Answer: D

o Watch Video Solution

28.1f Ais non-singular and (A — 2I)(A — 4I) = O, then

1 4
—A+-A1 It
6 + 3 Is equal to


https://dl.doubtnut.com/l/_Sty9F0L3xFn8
https://dl.doubtnut.com/l/_pWGeo92yQWhB

A.O

B.1

c.2I

D. 61

Answer: B

o Watch Video Solution

01 2 1/2 —1/2 1/2
2.fA=|1 2 3| and A~ '| —4 3 b | then
3 a1 5/2 —3/2 1/2

Aa=1,b= —1
B.a =2,b= L
a=20b= 5
Ca= —-1,b=1
1 1
D(IZE,bZE
Answer: A

[ -


https://dl.doubtnut.com/l/_pWGeo92yQWhB
https://dl.doubtnut.com/l/_drJ446PJEYyw

| @J Watch Video Solution

30. Given the matrix A =

N =8

3 2
y 4| - Ifzyz = 60 and
2 z

8r + 4y + 3z = 20, then A

~—

adjA) is equal to

A. 641
B. 881
C.681

D. 341

Answer: C

° Watch Video Solution

Exercise More Than One Correct Option Type Questions

1.IfA = then

—_ = =
—_ = =
—_ = =


https://dl.doubtnut.com/l/_drJ446PJEYyw
https://dl.doubtnut.com/l/_arOxP0OjyyfL
https://dl.doubtnut.com/l/_8AJDSB2wUz7e

A A% =94

B. A% = 274

CA+ A=A

D. A~ ! does not exist

Answer: A::D

o Watch Video Solution

2. A square matrix A with elements form the set of real
numbers is said to be orthogonal if A” = A~ 1. If Ais an
orthogonal matris, then

A. A'is orthogonal

B. A~ !is orthogonl

C.adjA = A’

D.|[A7Y =1


https://dl.doubtnut.com/l/_8AJDSB2wUz7e
https://dl.doubtnut.com/l/_nYyc0TAJB0EV

Answer: A::B::D

° Watch Video Solution

1 2 2
.letA= |2 1 2],then
2 21

A A2 —4A -5, =0
1 1
C. A% is not invertible

D. A% is invertible

Answer: A::B::D

° Watch Video Solution

4.Dis a 3 x 3 diagonal matrix. Which of the following

statements are not true?


https://dl.doubtnut.com/l/_nYyc0TAJB0EV
https://dl.doubtnut.com/l/_cWU5VkmQZbgk
https://dl.doubtnut.com/l/_SU4FgBtG2EyQ

ADI =D

B. AD = DA for every matrix A of order 3 x 3

C. D !if exists is a scalar matrix

D. None of the above

Answer: B::C

o Watch Video Solution

-1 2 5
5.1f the rank of the matrix 2 —4 a—4/| is1then thevalueofa is
1 -2 a+1

(A) —1(B) 2(C) —6 (D) 4

A2 if a= —6
B.2, if a=1
C.1l, if a=2

D.1, if a= —6


https://dl.doubtnut.com/l/_SU4FgBtG2EyQ
https://dl.doubtnut.com/l/_MLkrh1kXyeaq

Answer: B::D

° Watch Video Solution

3 -3 4
6.fA= |2 —3 4], then
0 -1 1

A adj(adjA) = A
B. |adj(adj(A))| =1
C.|adj(A)| = 1

D. None of these

Answer: A::B::C

° Watch Video Solution

7.1f B is an idempotent matrix, and A = I — B, then A?

c¢AB=0d.BA=0

—Ab. A2 =1



https://dl.doubtnut.com/l/_MLkrh1kXyeaq
https://dl.doubtnut.com/l/_2aIxwj8Pg0Nh
https://dl.doubtnut.com/l/_6JZshmygimqI

AAZ=A
B.A2 =1
CAB=0
D.BA =0

Answer: A::C::D

o Watch Video Solution

8.I1f Ais a non-singular matrix, then

A. A~ !is a non-singular matrix, then
B. A~ lis skew-symmetric if A is symmetric
c.|[A7Y =4

D.[A7! = (4]

Answer: A::D

° Watch Video Solution



https://dl.doubtnut.com/l/_6JZshmygimqI
https://dl.doubtnut.com/l/_ON89Vq5q7m9P

9. Let A and B are two matrices such that AB = BA, then
foreveryn €¢ N

A .A"B = BA"

B.(AB)" = A"B"

C.(A+ B)" ="CyA" + "C1A" 'B + ... + "C,B"

D.A2n _B2n — (An . Bn)(An —I—Bn)

Answer: A::C::D

o Watch Video Solution

10.1f A and B are 3 x 3 matrices and |A| # 0, which of the

following are true?

A|AB|=0= |B| =0

B.|JAB|=0= B =0


https://dl.doubtnut.com/l/_ON89Vq5q7m9P
https://dl.doubtnut.com/l/_vZ0MalJcmjkN
https://dl.doubtnut.com/l/_LQENJmnIEUOa

c.lAt =141

D.|A + A| = 24|

Answer: A::C

° Watch Video Solution

1.1f Ais a matrix of order m X m such that
A? + A+ 2I = O, then

A. Ais non-singular

B. A is symmetric

C.|A| #0

DA ! =

| =

(A+1)

Answer: A::C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_LQENJmnIEUOa
https://dl.doubtnut.com/l/_4ITIkSeIrQtP
https://dl.doubtnut.com/l/_yS3UlMwBzYBO

12.1f A2 — 3A + 2I = 0, then Aiis equal to

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

o Watch Video Solution

13.If A and B are two matrices such that their product AB is
a null matrix, then

A.det A # 0 = B must be a null matrix

B.det B # 0 = A must be a null matrix

C. alteast one of the two matrices must be singular


https://dl.doubtnut.com/l/_yS3UlMwBzYBO
https://dl.doubtnut.com/l/_MztHH6Rc1Xhk

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

is not possible

Answer: C::D

° Watch Video Solution

14.If D; and D, are two 3x3 diagnal matrices where none

of the diagonal elements is zero, then

A. DD, is a diagonal matrix
B. D1D2 — D2D1
C.D? + D2 is a diagonal matrix

D. None of the above

Answer: A::B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_MztHH6Rc1Xhk
https://dl.doubtnut.com/l/_BVRKGc01CYYn
https://dl.doubtnut.com/l/_SMp5xxYj3SEI

15.Let,C}, = "C}, for0 < k < n and A; =

0
k> 1 and
ki 0
A+ As+ As+ ... + A, = | 1 _then
0 ko
Ak = Ky
B.k1 + ko = 2

C. k]_ — 2nCn - ].

D. k2 — 2nCn+]_

Answer: A::C

° Watch Video Solution

Exercise Passage Based Questions

1. Suppose A and B be two ono-singular matrices such that
AB = BA™, B" = I and AP = I, where I is an identity matrix.

If m = 2 and n = 5 then p equals to


https://dl.doubtnut.com/l/_SMp5xxYj3SEI
https://dl.doubtnut.com/l/_YSyJJSKCclPg

A.30

B. 31

C.33

D. 81

Answer: B

o Watch Video Solution

2. Suppose A and B be two ono-singular matrices such that
AB = BA™,B" = I and AP = I, where I is an identity matrix.

The relation between m, n and p, is

2

A p=mn
B.p=m" —1
Cp=n"-1


https://dl.doubtnut.com/l/_YSyJJSKCclPg
https://dl.doubtnut.com/l/_swkmhPDltxNw

Answer: B

° Watch Video Solution

3. Suppose A and B be two ono-singular matrices such that
AB = BA™,B" = I and AP = I, where I is an identity matrix.
Which of the following orderd triplet (m, n, p) is false?

A. (3,2, 80)

B. (6, 3, 215)

C. (8, 3, 510)

D. (2, 8, 255)

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_swkmhPDltxNw
https://dl.doubtnut.com/l/_yvJYc1snbLdu

a b c
4.let A= | b c a | isan orthogonal matrix and abc = A( < 0).
c a b

The value a?b® + b?c® + a2, is

A 2\
B. — 2\
C.\2

D.—A

Answer: B

o Watch Video Solution

a b c
5.let A= [b c¢ a | isan orthogonal matrix and abc = A( < 0).
c a b

The value of a® + b + 3 is

A

B. 2\


https://dl.doubtnut.com/l/_dGvyqmQ73QJT
https://dl.doubtnut.com/l/_IlqI1foxokOP

C. 3\

D. None of these

Answer: D

° Watch Video Solution

b ¢
6.Let A= | b c a| isanorthogonal matrixand abc = A( < 0).
c a b

The equation whose roots are a, b, ¢, is

Azd—2224+X=0
B.z° — M2+ Xz +A=0
Cad—222+22x+A1=0

Dz’ + 22 - A=0

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_IlqI1foxokOP
https://dl.doubtnut.com/l/_wG6nz6BbqWDn

7.LatA = [aij}3x3' If tr is arithmetic mean of elements of rth row and

aij + aji + ap; = 0 holde for all 1<i,j, k< 3. Z Z a;; is not

1<i j<3

equal to

Aty +t2 + 13
B. zero
C. (det(A))?

D. titats

Answer: D

o Watch Video Solution

8.LatA = [aij} 3x3° If tr is arithmetic mean of elements of rth row
and a;; + aj; + ap; = Oholdeforall1 <74, j, k < 3.

Matrix A is

A.non-singular


https://dl.doubtnut.com/l/_5Qs3H4v8B5zy
https://dl.doubtnut.com/l/_Duo8vvNAdC5b

B. symmetric

C. skew-symmetric

D. nether symmetric nor skew-symmetric

Answer: C

o Watch Video Solution

1 00
9.LetA = |2 1 0] beasquare matrixand Ci, C2, Cs be three
3 2 1
comumn matrices satisgying
1 2 2
ACy = |0|,ACy = | 3| and AC3 = | 3 | of matrix B. If the matrix
0 0 1
1

The value of det (Bfl), is


https://dl.doubtnut.com/l/_Duo8vvNAdC5b
https://dl.doubtnut.com/l/_idkB9ny129GJ

Answer: D

o Watch Video Solution

1 00
10.LetA = |2 1 0| be asquare matrixand C1, Cy, Cs be three
13 2 1
comumn matrices satisgying
T 2 2
AC; = |0|,ACy = | 3| and AC3 = | 3 | of matrix B. If the matrix
0 | 0 1
1
C = §(A - B).

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

9
A.—g
B_2
9
2
C.—g
p_3
T2


https://dl.doubtnut.com/l/_idkB9ny129GJ
https://dl.doubtnut.com/l/_SJFt2KRbBOnJ

Answer: A

° Watch Video Solution

100
M LetA= |2 1 0| be a square matrix and Ci, Cy, C3 be three
3 21
comumn matrices satisgying
1 2
ACy = |0|,ACy = | 3| and AC; = of matrix B. If the matrix
0 0

1
C = g(A-B).ﬁnd sin~!(det A) + tan"*(9det O)

,hlgo ol e

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_SJFt2KRbBOnJ
https://dl.doubtnut.com/l/_FA1aEOfwtnDJ

12. If A is symmetric and B skew- symmetric matrix and A + B is non-
singularand C = (A + B) (4 — B), CT(A + B)C equals to
AA+B
B.A—-B
C.A

D.B

Answer: A

o Watch Video Solution

13. If A is a symmetric and B skew symmetric matrix and (A + B) is non-
singular and C = (A + B) "'(A — B), then prove that

AA+ B

B.A—-B

C.A


https://dl.doubtnut.com/l/_hjDd6Ds5r45W
https://dl.doubtnut.com/l/_3QhPgIvOpkqX

D.B

Answer:

° Watch Video Solution

14.If A is symmetric and B skew- symmetric matrixand A + B is
non-singular and C = (A + B) (4 — B)
CTAC equals to

AA+ B

B.A—-B

C.A

D.B

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_3QhPgIvOpkqX
https://dl.doubtnut.com/l/_f545NNkz0iUs
https://dl.doubtnut.com/l/_5iRyeq70GGGs

15. Let A be a squarre matrix of order of order 3 satisfies the matrix
equation
A®* -~ 64>+ 7A -8 =0 and B= A — 2I. Also,det A = 8.

The value of det (adj(I — 2A*1)) is equal to

25
16
125
64
64
125

16
25

Answer: A

o Watch Video Solution

16. Let A be a squarre matrix of order of order 3 satisfies the matrix

equation A® —6A>+T7A -8 =0 and B=A —2I Also,

B\ !
det A =8. If adj((?) ) = (g)B, where p,q € N , the least

valuse of (p + ¢q) is equal to


https://dl.doubtnut.com/l/_5iRyeq70GGGs
https://dl.doubtnut.com/l/_WMnvFcJLVzHp

A7

B.9

C.29

D. 41

Answer: A

o View Text Solution

Exercise Single Integer Answer Type Questions

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

AT = BCD, BT = CDA,CT = DAB and DT = ABC for the matrix

S = ABCD the least value of k such that $* = S'is

° Watch Video Solution



https://dl.doubtnut.com/l/_WMnvFcJLVzHp
https://dl.doubtnut.com/l/_dtXMZMFFjVtq

2. A = [ltanz — tanzl]andf(zx) is defined as f(z) = detAT A~' en the

value of (f(f(f(ff(2)))) is(n=>2) :

° Watch Video Solution

A2 A Mg
3.1fthematrix A = [ AaA; A2 Xy)3 | is idempotent,
A Agde A2

the value of )\% + )\3 + )\g is

o Watch Video Solution

4.let Abe a3 x 3 matrix given by A = [aij} . If for every
column vector X, XTAX = O and a3 = — 1008, the sum

of the digits of a3z is

o Watch Video Solution



https://dl.doubtnut.com/l/_lP69hWyAulpH
https://dl.doubtnut.com/l/_OUO0SKbd9TtJ
https://dl.doubtnut.com/l/_5rI1bgUYbKNL

5.Let X be the soultion set of the equation A® = — I, where

0 1 -1
A= (4 —3 4 | andlisthe corresponding unit matrix
3 -3 4

and z C N, the minimum value of Z (cos® 6 + sin” 0)

oeR—{%,neI}is

o View Text Solution

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

order, then the value of n,such that (A + I)" = I + 127A is

o Watch Video Solution

3a b ¢
7. Sluppose a,b,c, € Rand abc =1, if A= | b 3c a | is such
c a 3b

that ATA = 4'/3J and |A| > 0, the value of a® + b + ¢ is

° Watch Video Solution



https://dl.doubtnut.com/l/_Y1082vXeGoag
https://dl.doubtnut.com/l/_Oj6YinxhLazV
https://dl.doubtnut.com/l/_yGEQacxEGL4o
https://dl.doubtnut.com/l/_1S1bFLoW22an

01 0
_ 8 6 4 2 N

8.1f A = {3 01 and (A°+ A"+ A*+ A+ 1)V = [11],
where V is a vertical vector and [ is the 2 X 2 identity

matrix and if X is sum of all elements of vertical vector

V, the value of 11\ is

° Watch Video Solution

. 3 2 31
9. Let the matrix A and B defined as A = and B = Then
2 1 7 3
the value of |det (24°B~ " | =
o Watch Video Solution
0 -1 b-1
10.Let A = “| and (A + I)70 04 =" , the
00 c—1 d-1

valueofa +b+c+dis

° Watch Video Solution

Matrices Exercise 5 Matching Type Questions



https://dl.doubtnut.com/l/_1S1bFLoW22an
https://dl.doubtnut.com/l/_CVudxqeYYuLW
https://dl.doubtnut.com/l/_JZ67eZfhqNEk

1. Suppose a, b, c are three distinct real numbers and f(z) is a real

quadratic

4a® 4a 1 f(=1)
46 4b 1 f(1)
42 4c 1 f(2)
e

polynomial

such that

3a2 +3a
3> +3b
3¢2 +3c

It

brgt

o View Text Solution

2.1f Ais non-singular matrix of order,n x n,

Column I

Column 11

(A) |adj (47N is
(B) | det (adj (47")) is

®

\ A (det 4)™2
(@ | (det )" (adj 4)

(C) | adj (adj A) is

“

adj (adj A)

(det A)™!

(D) | adj (A4 det (4)) is

® |

(det A)'™"

\ (t)

A
(det 4)

° Watch Video Solution



https://dl.doubtnut.com/l/_DEgpL8vYkUpk
https://dl.doubtnut.com/l/_TDeUa8x9vgx1

— _'\goilﬂgn 1 Column 11
(A) |[IfAisa d¥ag011al matrix of order 3 x 3 is () 3
commutative with every square matrix of
order 3 X 3 under multiplication and tr
__ [ (A)=12.then | 4}is divisible by
— e @ ] 4
(B) | Leta.b,c € R and the system of cquations | (r) 6
(I—ax+ y+z= O, x+(-b)y+z=0,

X+ 'V"f' (I‘(')Z: 0

has infinitely many solutions. If A, be the
‘minimum value of @ b ¢, then A is divisible by

(©C) | Let 4= [a; ]y, be a matrix whose (s) 8

clements are distinct integers from |, 2, 3,
o 9. The matrix is formed so that the sum
of the numbers is cvery row, column and

cach diagonal is a multiple of 9. If number
of all such possiblc matrices is A, then A is
divisible by

Column 1 WTColumn n
(D) | If the equations x + y=1, ® 9

(c+2x+ (c+ 4)y=6,
(c+ 2)*x + (c + 4)* y = 36 are consistent

and ¢, ¢, (¢; > ¢,) are two values of ¢, then
¢ ¢ is divisible by

° View Text Solution



https://dl.doubtnut.com/l/_P4rUsgeltV2i

Column I [

Column II

of order n and X is n x 1 column

(A) |IfC is skew-symmetric matrix | (P) \
matrix, then X CX is

invertible

(B) | If 4 is skew - symmetric, then | (@)
] — A is, where [ is an identity
matrix of order A.

[0 1 1] )
(C) IfS={1 0 1}and
1 10

singular

symmetric

b+c c—a b-al
A=|c-b c+a a-b

b-c a-c a+b
(a, b, ¢ # 0), then SAS ™" is

(D) |If 4, B, C are the anglesofa | (5)
triangle, then the matrix

sin24 sinC  sinB |
A=| sinC sin2B sind |[is
sinB sind sin2C

non-singular

®

non-invertible

° View Text Solution

Exercise Statement | And li Type Questions



https://dl.doubtnut.com/l/_dkDd0EvZCMHN

1. Statement-1 (Assertion and Statement- 2 (Reason)
Each of these questions also has four alternative
choices, only one of which is the correct answer. You
have to select the correct choice as given below.
Statement - 1 If mateix A= [aij} sy B = [bi } 5.3  Where
a;; + aj; = 0 and b;; — bj; = Othen A'BSis non-singular
matrix.
Statement-2 If A is non-singular matrix, then | A| # 0.
A. Statement- is true, Statement -2 is true, Statement-2
is a correct explanation for Statement-1
B. Statement-1is true, Statement-2 is true, Sttatement - 2
is not a correct explanation for Stamtement-1

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

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

Answer: D

| o Watch Video Solution


https://dl.doubtnut.com/l/_GI6us0RabwJP

2. Statement-1 (Assertion and Statement- 2 (Reason)
Each of these questions also has four alternative
choices, only one of which is the correct answer. You
have to select the correct choice as given below.
Statement-1 if A and B are two square matrices of order
n X n which satisfy AB = A and BA = B, then
(A+ B)" = 2°(A + B)
Statement- 2 A and B are unit matrices.
A. Statement- is true, Statement -2 is true, Statement-2
is a correct explanation for Statement-2
B. Statement-1is true, Statement-2 is true, Sttatement - 2
is not a correct explanation for Stamtement-2

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

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

Answer: C


https://dl.doubtnut.com/l/_GI6us0RabwJP
https://dl.doubtnut.com/l/_7TtNiy02Lwxj

o Watch Video Solution

3. Statement-1 (Assertion and Statement- 2 (Reason)
Each of these questions also has four alternative
choices, only one of which is the correct answer. You
have to select the correct choice as given below.
Statement-1 For a singular matrix A, if AB= AC = B=C
Statement-2 If |[A| = 0, thhenA ~! does not exist.
A. Statement- is true, Statement -2 is true, Statement-2
is a correct explanation for Statement-3
B. Statement-1is true, Statement-2 is true, Sttatement - 2
is not a correct explanation for Stamtement-3

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

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

Answer: D

| o Wik L\ dana C Al ikl mn


https://dl.doubtnut.com/l/_7TtNiy02Lwxj
https://dl.doubtnut.com/l/_IQiPFXGTmzsj
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4. Statement-1 (Assertion and Statement- 2 (Reason)
Each of these questions also has four alternative
choices, only one of which is the correct answer. You
have to select the correct choice as given below.
Statement - 1 If A is skew-symnmetric matrix of order 3,
then its determinant should be zero.

Statement - 2 If A is square matrix,

det(A) = det(A’) =det( — 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, Sttatement - 2

is not a correct explanation for Stamtement-1

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

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


https://dl.doubtnut.com/l/_IQiPFXGTmzsj
https://dl.doubtnut.com/l/_YnOwaH2pB0dl

Answer: C

o Watch Video Solution

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

Each of these questions also has four alternative

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

have to select the correct choice as given below.

Let A be a skew-symmetric matrix, B = (I — A)(I + A) "
and X and Y be column vectors conformable for
multiplication with B.

Statement-1 (BX)"(T) (BY) =X~T) Y

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

non-singular.

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

is a correct explanation for Statement-5


https://dl.doubtnut.com/l/_YnOwaH2pB0dl
https://dl.doubtnut.com/l/_ofYfjs8vkHVf

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

is not a correct explanation for Stamtement-5

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

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

Answer: A

o Watch Video Solution

6. Statement-1 (Assertion and Statement- 2 (Reason)
Each of these questions also has four alternative
choices, only one of which is the correct answer. You
have to select the correct choice as given below.
Statement-1 Let A 2 X 2 matrix A has determinant 2. If
B = 9A2, the determinant of B is equal to 36.
Statement- 2 If A, B and C are three square matrices

Such that C = ABthen |C| = |A||B.


https://dl.doubtnut.com/l/_ofYfjs8vkHVf
https://dl.doubtnut.com/l/_ckpSdlc0xqHC

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

is a correct explanation for Statement-1

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

is not a correct explanation for Stamtement-1

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

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

Answer: D

o Watch Video Solution

7. Statement-1 (Assertion and Statement- 2 (Reason) Each of these
questions also has four alternative choices, only one of which is the

correct answer. You have to select the correct choice as given below.

1 -1 -1

Statement -11f A = [1 —1 0 | then 4% + A% + A = J Statement -
1 0 -1

2 If det(A — M) = CoA® + C1 A% + Co)d + C5 = 0. then

00A3 + C1A2 + CA+ Cs51 = 0.


https://dl.doubtnut.com/l/_ckpSdlc0xqHC
https://dl.doubtnut.com/l/_roKGaeDSwwIB

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

is a correct explanation for Statement-1

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

is not a correct explanation for Stamtement-1

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

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

Answer: D

o Watch Video Solution

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

Each of these questions also has four alternative

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

have to select the correct choice as given below.

Statement-1A4 = [ai]} be a matrix of order 3 x 3 where
P

J .
a;j = ———— cannot be expressed as a sum of symmetric
J 1+ 23

and skew-symmetric matrix.


https://dl.doubtnut.com/l/_roKGaeDSwwIB
https://dl.doubtnut.com/l/_F5N5uzsTDavD

71— 1

Statement-2 Matrix A = [aij}nxn, aij = is neither
i

symmetric nor skew-symmetric.

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

is a correct explanation for Statement-1

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

is not a correct explanation for Stamtement-1

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

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

Answer: D

o Watch Video Solution

9. Statement-1 (Assertion and Statement- 2 (Reason)
Each of these questions also has four alternative
choices, only one of which is the correct answer. You

have to select the correct choice as given below.


https://dl.doubtnut.com/l/_F5N5uzsTDavD
https://dl.doubtnut.com/l/_CHrFOPA5dYcp

Statement- 1If A, B, C are matrices such that
|As. 3] = 3,|B3x3| = — 1 and |Cys| = 2,|2ABC| = — 12.
Statement - 2 For matrices A, B, C of the same order
|ABC| = [A]|BJ|C|.
A. Statement- is true, Statement -2 is true, Statement-2
is a correct explanation for Statement-1
B. Statement-1is true, Statement-2 is true, Sttatement - 2
is not a correct explanation for Stamtement-1

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

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

Answer: D

o Watch Video Solution

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

Each of these questions also has four alternative


https://dl.doubtnut.com/l/_CHrFOPA5dYcp
https://dl.doubtnut.com/l/_gDuSvW1Hd9k1

choices, only one of which is the correct answer. You
have to select the correct choice as given below.

Statement-1 The determinant fo a matrix A = [aij]nxna

where a;; + aj; = 0for all 7 and j is zero.
Statement- 2 The determinant of a skew-symmetric
matrix of odd order is zero.
A. Statement- is true, Statement -2 is true, Statement-2
is a correct explanation for Statement-10
B. Statement-1is true, Statement-2 is true, Sttatement - 2
is not a correct explanation for Stamtement-10
C. Statement 1is true, Statement - 2 is false

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

Answer: A

° Watch Video Solution

Exercise Subjective Type Questions



https://dl.doubtnut.com/l/_gDuSvW1Hd9k1

1.1f s is a real skew-symmetric matrix, the show that I — S
is non-singular and matrix

A=T+8I -8 '=(I-S) '(I+8)isorthogonal.

Answer:

° Watch Video Solution

2.1f M is a 3 x 3 matrix, where det M = I and MM7T =1,

where [ is an identity matrix, prove that det(M — I) = 0


https://dl.doubtnut.com/l/_tVYohlHTS4Vh
https://dl.doubtnut.com/l/_7NbO5JYh5v83

Answer:

o Watch Video Solution

cosa —sina 2 in 2
,B = c?s p - sin2b where 0 < 8 < z
sin28 —cos 28 2

then prove that BAB = A~ ! Also find the least positive value of o for

sina Ccosa

aia = |

which BA*B = A1


https://dl.doubtnut.com/l/_7NbO5JYh5v83
https://dl.doubtnut.com/l/_RrZf3DAWHD5b

° Watch Video Solution

4. Flind the product of two matrices

cos fsinf sin® 0

4= cos? 0 c0s05in9]B B { cos’¢  cos¢sing
a ~ lcospsing  sin®¢

Show that, AB is the zero matrix if & and ¢ differ by an

s
odd multipl of 5

A
B.
C.
D.
cos 0 cos ¢ cos(0~p) cos Osin ¢ cos(0-¢)
Answer: | . .
sin 6 cos ¢ cos(0~¢p) sinfsin ¢ cos(0~¢)

° Watch Video Solution



https://dl.doubtnut.com/l/_RrZf3DAWHD5b
https://dl.doubtnut.com/l/_yohzuHxgh6mh

L mi my
5.Show that the matris | I mg ng | is orthogonal,

I3 ms mn3

if l%—i—m%—i—n%:El%:l:El%:E% and

l1l2 + mimeo + NNy = El1l2 =0= El2l3 = El3l1.

Answer:

° Watch Video Solution

6. A finance company has offices located in ewery division,
every didtrict and every taluka in a certain state in India.
Assume that there are five divisions, thirty districts and

200 talukas in the state. Each office has one head clerk,


https://dl.doubtnut.com/l/_1uqh8QQb6jGI
https://dl.doubtnut.com/l/_FzGneLc5JaPB

one cashier, one clerk and one peon. A divisional office

has, in addition, one office superntendent, two clerks,

one typist and one poen. A district office, has in

addition, one clerk and one peon. The basic monthly

salaries are as follows :

Office superintendernt Rs 500, Head clerk Rs 200, cashier Rs 175, clerks
and typist

Rs 150 and peon Rs 100. Using matrix motation find

the total unmber of posts of each kind in all the offices

taken together,

Answer: Number of posts in all the offices taken together are 5 office
superintendents; 235 had clerks; 235 cashiers; 275 clerks; 5 typisit and 270

o View Text Solution



https://dl.doubtnut.com/l/_FzGneLc5JaPB

7. A finance company has offices located in ewery division,
every didtrict and every taluka in a certain state in India.
Assume that there are five divisions, thirty districts and
200 talukas in the state. Each office has one head clerk,
one cashier, one clerk and one peon. A divisional office
has, in addition, one office superntendent, two clerks,
one typist and one poen. A district office, has in

addition, one clerk and one peon. The basic monthly
salaries are as follows :

Office superintendernt Rs 500, Head clerk Rs 200, cashier Rs 175, clerks
and typist

Rs 150 and peon Rs 100. Using matrix motation find

the total basic monthly salary bill of each kind of office


https://dl.doubtnut.com/l/_FzGneLc5JaPB
https://dl.doubtnut.com/l/_DBURxUU17VzC

Answer: Total basic monthly salary bill of each division of district and
taluka offices an Rs 1675, Rs 675 and Rs 625, respectively.

o Watch Video Solution

8. A finance company has offices located in ewery division,
every didtrict and every taluka in a certain state in India.
Assume that there are five divisions, thirty districts and
200 talukas in the state. Each office has one head clerk,
one cashier, one clerk and one peon. A divisional office
has, in addition, one office superntendent, two clerks,
one typist and one poen. A district office, has in

addition, one clerk and one peon. The basic monthly
salaries are as follows :

Office superintendernt Rs 500, Head clerk Rs 200, cashier Rs 175, clerks
and typist

Rs 150 and peon Rs 100. Using matrix motation find


https://dl.doubtnut.com/l/_DBURxUU17VzC
https://dl.doubtnut.com/l/_yhWtnepYC5k6

the total basic monthly salary bill of all the offices taken

together.

Answer: Total basic monthly salary bill of all the offices taken together
is Rs 159625.

o View Text Solution

9. In a development plan of a city, a contractor has taken a contract to
construct certain houses for which he needs building materials like
stones, sand etc. There are three firms A, B, C that can supply him these
materials. At one time these firms A, B, C supplied him 40, 35 and 25 truck

loads of stones and 10, 5 and 8 truck load of stone and sand are Rs 1200


https://dl.doubtnut.com/l/_yhWtnepYC5k6
https://dl.doubtnut.com/l/_My5ZF6lMFCOy

and 500 respectively, find the total amount paid by the contractor to each

of these firms A, B, C separately.

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

o View Text Solution

1 a a ax
10.Show that the matrix A = |1 b B b8 | isof renk3
1l ¢ v ey

provided no two of a, b, c are equal and no two of a, 3, 7y

are equal.



https://dl.doubtnut.com/l/_My5ZF6lMFCOy
https://dl.doubtnut.com/l/_43rltpOCOmlE

Answer:

° Watch Video Solution

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

11 1 L1 Y1 9 2
2 5 7 Lo Y2 = 52 15
21 -1 3 Y3 0 -1
A.
B.
C.
D.
Answer:x — l,u= —1l,y=3,v=2,2=5,w=1

o Watch Video Solution



https://dl.doubtnut.com/l/_43rltpOCOmlE
https://dl.doubtnut.com/l/_coLXRytgkaiG

12. |fZL‘1 = 3y1 + 2y2 — Y3, Y = 21 — 29 + zZ3
Ty = —y1 +4ys + Y3, Y2 = 22 + 323
T3 = Y1 — Y2 + 3y3, Yz = 221 + 29

espress rjp, o, T3 in terms of 21y 294 23

Answer:

Ty — 21 — 2Z2 + 9Z3, Ty — 921 + 1022 + 1123, T3 — 721 + 29 — 223

o View Text Solution

13. For what values of k the set of equations
2r —3y+ 62 -5t =3, y—4z+t =1,

4z — 5y + 8z — 9t = k has


https://dl.doubtnut.com/l/_oLpn5VbntFdj
https://dl.doubtnut.com/l/_sWMyz1y9hg5H

Answer: (i)k # 7(it)k = 7

o Watch Video Solution

a 10 a 11 f a?
4. A=1|1 b d|,B=|04d c|,U=1]g|,V =10/ If there
1 b c f g h h 0

is a vector matrix X, such that AX = U has infinitely many solutions,
then prove that BX = V cannot have a unique solution. If afd # 0.

Then,prove that BX = V has no solution.


https://dl.doubtnut.com/l/_sWMyz1y9hg5H
https://dl.doubtnut.com/l/_77qAAr0hYgMk

Answer:

° Watch Video Solution

Exercise Questions Asked In Previous 13 Years Exam

100 1
LA=|01 1|;71=|0
02 4

0
1

0],A 1= 5 [A? + cA + dI], where
1
¢, d € R, then pair of values (c,d)

A. (6, 11)

B.(6, —11)

C.(—6,11)

D.(—6, — 11)

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_77qAAr0hYgMk
https://dl.doubtnut.com/l/_woJs0xBJ7GpJ

V3
2. If P=| 2

11
A= [0 11 and Q = PAPT |, the ltbr.

1

2
13
2 2

PT(Q*") P equal to

1 2005
o 1 ]
[v/3/1 2005

.
1 2005]

Lv3/2 1

5 [1 \/3/2]
L0 2005

Answer: A

o Watch Video Solution

10 10
3.If A = and I = then which one of the following
11 01
holds for all n > 1 by the principle of mathematica induction? (A)
A" = 2" YA 4 (n — DI (B) A" =nA+ (n— DI (C)

A" =2""'A — (n — 1)I(D) A" = nA — (n — 1)AI


https://dl.doubtnut.com/l/_woJs0xBJ7GpJ
https://dl.doubtnut.com/l/_CjwwveedolJo
https://dl.doubtnut.com/l/_dkwQSkhWJpnz

AA"=nA+ (n—-1)I
B.A" =2""1A + (n — 1)I

C.A" =nA — (n— I

Answer: C

o Watch Video Solution

4.1f A2 — A+ 1 = 0then A !isequal to

Aa?
B.A+ T
cCI—-A

D.A-1T

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_dkwQSkhWJpnz
https://dl.doubtnut.com/l/_emiJyu9ZcxpJ

1 00
5.let A= |2 1 0| and U, Uz, Us be column matrices satisfying
3 21
1 2 2
AU | 0|, AUz | 3|, AUs| 3 |If Uis 3 x 3 matrix whose columns are
0 6 1

Ul,UQ,U:),, then ’U| =

A3

C.3/2

D.2

Answer: A

o Watch Video Solution

—

0
6.let A=|2 1 0|, and Uy,U; and Us are columns of a 3 x 3
3 21

matrix U. If column matrices Ui, U; and Us satisfy


https://dl.doubtnut.com/l/_emiJyu9ZcxpJ
https://dl.doubtnut.com/l/_y7tKZqI4qV3s
https://dl.doubtnut.com/l/_Jrbrql2Fi9xd

2 2
AU = |0, AU; = |3 |, AUs = | 3 | then the sum of the elements
0 0 1

of the matrix U ~ ' is

B.O

C.1

D.3

Answer: B

o Watch Video Solution

7.f A = , U1, Us, and Us are column matrices

w N =
N = O

0
0
1
2 2
satisfying AU, = ( ,AU, = | 3 | and AUs = | 3 | and

0 1

U is 3 x 3 matrix when columns areU;, U, U; then


https://dl.doubtnut.com/l/_Jrbrql2Fi9xd
https://dl.doubtnut.com/l/_Cay65d0lsyET

answer the following questions

3
Thevalueof 320)U| 2 | is
0
A5
B.5/2
C.4
D.3/2
Answer: A

o Watch Video Solution

1 2 a 0
8. let A = {3 41 and B = lo b] where a, b are natural numbers,

then which one of the following is correct ?
A.there cannot exist any B such that AB = BA

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

AB = BA


https://dl.doubtnut.com/l/_Cay65d0lsyET
https://dl.doubtnut.com/l/_tip0HYVBl8Ma

C. there exists exactly one B such that AB = BA

D. there exist infinitely among B’ s such that AB = BA

Answer: B

° Watch Video Solution

9. If A and B are square matrices of size mn xn such that
A? — B> = (A — B)(A + B), then which of the following will be always
true

A.A=B

B. AB =BA

C. Either of A or B is a zero matrix

D. Either of A or B is dientity matrix

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_tip0HYVBl8Ma
https://dl.doubtnut.com/l/_B7J393BPtcIq

5 ba «

10.let A= |0 a ba| .IfA% =25, then a equals to:
0 0 5

A. 52
B.1
Cc.1/5

D.5

Answer: C

o Watch Video Solution

1. Let AdnB be 3 x 3 matrtices of ral numbers, where A is symmetric, B
is skew-symmetric , and (A + B)(A—B)=(A—-B)(A+ B). If
(AB)" = ( — 1)kAB, where(AB)" is the transpose of the mattix AB,

then find the possible values of k.

A.O0


https://dl.doubtnut.com/l/_B7J393BPtcIq
https://dl.doubtnut.com/l/_awgqBcrMrOXf
https://dl.doubtnut.com/l/_PRABRdeYf120

B.1

C.2

D.3

Answer: B::D

o Watch Video Solution

12. Let A be a square matrix all of whose entries are integers. Then which
one of the following is true? (1) If detA = + 1, thenA' exists but all its
entries are not necessarily integers (2) If detA # =+ 1, thenA' exists and
all its entries are non-integers (3) If detA = + 1, thenA' exists and all

its entries are integers (4) If detA = + 1, thenA' need not exist

A.Ifdet A # 1, then A~ exists and all its entries are non-integers
B.If det A = + 1. then A' then A~! exist and all its entries are
integers

C.Ifdet A = =+ 1, then A~ ! need not exist


https://dl.doubtnut.com/l/_PRABRdeYf120
https://dl.doubtnut.com/l/_0I10FGCBjiZ3

D.Ifdet A = + 1, then A ! exists but all its entries are not

necessarily integers

Answer: D

o Watch Video Solution

13. Let A be a 2 X 2 matrix with real entries. Let | be the 2 x 2 identity
matrix. Denote by tr (A), the sum of diagonal entries of A. Assume that
A? =T .statement 1: If A#Tand A# —1I,then det A= —1.
Statement 2: If A # I'and A # — I ,thentr(A) # 0.(1) Statement 1is
false, Statement (2)(3) — 2(4) is true (6) Statement 1 is true, Statement
(7)(8) —2(9) (10) is true, Statement (11)(12) —2(13) is a correct
explanation for Statement 1 (15) Statement 1 is true, Statement
(16)(17) — 2(18) (19) is true; Statement (20)(21) — 2(22) is not a correct
explanation for Statement 1. (24) Statement 1 is true, Statement

(25)(26) — 2(27) is false.


https://dl.doubtnut.com/l/_0I10FGCBjiZ3
https://dl.doubtnut.com/l/_vT3aKJGVScpW

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

correct explanation for Statement-1

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

a correct explanation for Statement-1

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

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

Answer: C

° Watch Video Solution

14. Let A be the set of all 3 X 3 symmetric matrices all of whose entries

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

number of matrices in Ais

A 12

B.6

C.9


https://dl.doubtnut.com/l/_vT3aKJGVScpW
https://dl.doubtnut.com/l/_S9HMmesorL0a

D.3

Answer: A

o Watch Video Solution

15. Let A be the set of all 3 x 3 symmetric matrices all of whose either O
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

T 1
Aly]l =1{0
z 0

has a unique solution is

A. less then 4
B. atleast 4 but les then 7
C. atleast 7 but less then 10

D. atleast 10

Answer: B



https://dl.doubtnut.com/l/_S9HMmesorL0a
https://dl.doubtnut.com/l/_PPUHyiHQRdrI

| ° Watch Video Solution

16. Let A be the set of all 3 x 3 symmetric matrices all of whose either O
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

T 1
Aly]l =1{0
z 0

is inconsistent is

A.O
B. more then 2
C.2

D.1

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_PPUHyiHQRdrI
https://dl.doubtnut.com/l/_eArEx9wF1nPU

17.Let Abe a 2 X 2 matrix
Statement -1adj (adjA) = A
Statement-2 |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 not
a correct explanation for Statement-1
C. Statement-1 is true, Statement-2 is false

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

Answer: B

° Watch Video Solution

18. The number of 3 x 3 matrices A whose entries are either 0 or 1 and

for which the system A[zyz] = [100] has exactly two distinct solution is


https://dl.doubtnut.com/l/_oJb2YnCBWXUS
https://dl.doubtnut.com/l/_WRWrRsT1tHT2

a.0b.2° —1c.168d.2

B.2 — 1

C.168

D.2

Answer: A

o Watch Video Solution

19. Let p be an odd prime number and T, be the following set of 2 x 2

matrices

a b
T, = {A = { a]},a, b,c € {0].2,.,p -1}

C

The number of A in T}, such that A is either symmetric or skew-symmetric
or both and det(A) is divisible by p is: [Note: the trace of a matrix is the

sum of its diagonal entries.]

A(p—1)°


https://dl.doubtnut.com/l/_WRWrRsT1tHT2
https://dl.doubtnut.com/l/_fnOG2Nif2BQw

B.2(p — 1)

Cp—1)7%+1
D.2p—1
Answer: D

o Watch Video Solution

20. Let p be an odd prime number and T}, be the following set of 2 x 2

a b
matrices T, :{A: [c a]:a,b,cé{O,l,Z, ......... p—l}} The

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

both, and det (A) divisible by p is

A(p—1)(p*—p+1)
B.p* — (p—1)°
C.(p—1)°

D.(p — 1)(p2 — 2)


https://dl.doubtnut.com/l/_fnOG2Nif2BQw
https://dl.doubtnut.com/l/_NE2NUx2coQHO

Answer: A

° Watch Video Solution

21. Let p be an odd prime number and T}, be the following set of 2 x 2

matrices

a b
T, = {A = { a]},a, b,c € {0].2,.,p -1}

C

The number of A in T}, such that A is either symmetric or skew-symmetric
or both and det(A) is divisible by p is: [Note: the trace of a matrix is the
sum of its diagonal entries.]

A.2P?

B.p* — Bp

C.p’3p

D. P3 = p?

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_NE2NUx2coQHO
https://dl.doubtnut.com/l/_BWUrBUo65yRN

22, Let K be a positive real number and
A = [2k — 12vEk2Vk2VE1 — 2k — 2v/k2k — 1]andB = [02k — 1/k1 — 2k
_If det (adjA) + det(adjB) = 10°%, 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'].

o Watch Video Solution

23.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

A5

B.6

C. atleast 7

D. less then 4

Answer: C

f 1


https://dl.doubtnut.com/l/_BWUrBUo65yRN
https://dl.doubtnut.com/l/_fzqHtRlsKQfI
https://dl.doubtnut.com/l/_JbxrAIfAKOKo

| o Watch Video Solution

24. et Abe a2 x 2 matrix with non-zero entries and let A*2=I, where i is a
2 x 2 identity matrix, Tr(A) i= sum of diagonal elements of A and |A| =
determinant of matrix A. Statement 1:Tr(A)=0 Statement 2:| A|=1

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

a correct explanation for Statement-1

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

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

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

correct explanation for Statement-1

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_JbxrAIfAKOKo
https://dl.doubtnut.com/l/_gO3gv1htEqj5

25.Let MandN be two 3 x 3 non singular skew-symmetric matrices such
that MN = NM. If PT denote the transpose of P, then
M2N?(MTN )" is equal to M® b. — N c. - M* d. MN

A. M?

B. — N?

C.—M?

D. MN

Answer: C

o Watch Video Solution

26. Llet ab, and ¢ be three real numbers satistying
1 97

[a,b,c]|8 2 7| =10,0,0] If the point P(a, b, ¢) with reference to (E),
T3 7

lies on the plane 2x + y 4+ z = 1, the the value of 7a + b + cis (A) O (B)

12(C)7 (D) 6


https://dl.doubtnut.com/l/_H9yaeYFTLDKA
https://dl.doubtnut.com/l/_U0uwVIrzeY2m

A0

B.12

C.7

D.6

Answer: D

o Watch Video Solution

27. Let ab, and <c be three real numbers satistying
1 97

[a,b,c][8 2 7| =10,0,0] Let w be a solution of z* —1 = 0 with
7T 37

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

3 1 3 .
— +— + isequato(A)-2(8)2(0)3(D)3

w? W'
A -2

B.2

C.3


https://dl.doubtnut.com/l/_U0uwVIrzeY2m
https://dl.doubtnut.com/l/_cuOt0NyWuINR

Answer: A

° Watch Video Solution

28. Llet ab, and ¢ be three real numbers satistying

1 97
[a,b,c][8 2 7| =]0,0,0|Let b=6, with a and c satisfying (E). If alpha
737

and beta are the roots of the quadratic equation

\ B < /1 1\". 6
ax? +bx 4+ c = Othennz_o <E + 5) is (A) 6 (B) 7 (C) = (D) o0

A.6

Answer: B

| ° Watch Video Solution


https://dl.doubtnut.com/l/_cuOt0NyWuINR
https://dl.doubtnut.com/l/_JcpgIordhtuk

29. Let w # 1 be cube root of unity and S be the set of all non-singular
matrices of the form [labwlcw’61], where each of a, b, andc is either

w or w?. Then the number of distinct matrices in the set Sisa.2b.6c. 4

d.8

A.2
B.6
C.4

D.8

Answer: A

o Watch Video Solution

30. Let M be a 3 x3 matrix satisfying
M[010] = M[1 — 10] = [11 — 1], andM[111] = [0012] Then the sum of

the diagonal entries of M is


https://dl.doubtnut.com/l/_JcpgIordhtuk
https://dl.doubtnut.com/l/_J5dkL0L0S4zf
https://dl.doubtnut.com/l/_QlmWu9OAUKfO

Answer:

o Watch Video Solution

31. Let A and B are 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 true, Statement - 2 is true, Statement -2 is not

a correct explanation for Statement-1

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

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


https://dl.doubtnut.com/l/_QlmWu9OAUKfO
https://dl.doubtnut.com/l/_LzcxzrR9ZGIH

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

correct explanation for Statement-1

Answer: A

° Watch Video Solution

32. Let P = [aij} bea 3 x 3 matrix and let
Q = [bij], where b;; = 2'Ja;; for 1 <4,j < 3.If the determinant
of P is 2, then the determinant of the matrix Q is

A 21

B. 22

c.2b

D. 210

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_LzcxzrR9ZGIH
https://dl.doubtnut.com/l/_7dRSdSgTRDiE

33. If P is a 3 x 3 matrix such that PT = 2P + I, where PT is the

transpose of P and | is the 3 x 3 identity matrix, then there exists a

x 0
column matrix, X = | y | # | 0| such that
z 0
0
APX=|0
0
B.PX =X
C.PX =2X
D.PX = - X

Answer: D

o Watch Video Solution

34. If the adjoint of a 3 3 matrix Pis 144217113, then the possible

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


https://dl.doubtnut.com/l/_7dRSdSgTRDiE
https://dl.doubtnut.com/l/_fOf3QnMYDq69
https://dl.doubtnut.com/l/_g4v40QnLl3YB

C.1

D.2

Answer: A::D

o Watch Video Solution

0
0 | w1 and w9 are the column matrices such
1

10
2 1
3 2
1 0
that Au; = (0) and Aus = | 1 then wu; + w2 is equal to
0



https://dl.doubtnut.com/l/_g4v40QnLl3YB
https://dl.doubtnut.com/l/_aOqWzR4Qt1kq

Answer: B

° Watch Video Solution

36. Let P and Q be 3x3 matrices with P#Q . |If
P3 = Q3andP2Q = QQP , then determinant of (P2 + QQ) is equal to

M2(2)1(3)0(4)1

A.O

D.1

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_aOqWzR4Qt1kq
https://dl.doubtnut.com/l/_uwOmibAGj65U

37.If P = is the adjoint of a 3 x 3 matrix Aand |A| = 4, then

N = =
B~ ow Q
=~ W W

a is equal to

B.5

C.O

D.4

Answer: A

° Watch Video Solution

38. For 3 x 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


https://dl.doubtnut.com/l/_J3P8s6iCUHGu
https://dl.doubtnut.com/l/_xW4BeDK7c4Mt

matrices MandN (adjM)(adjN) = adj(MN) for all invertible matrices
MandN-.
A. NTMN is symmetric or skew-symmetric, according as M
is symmetric of skew-symmetric
B. MN — NM is skew-symmetric for all symmetric matrices
M and N
C. MN is symmetric for all symmetric matrices M and N

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

Answer: C::D

° Watch Video Solution

39. Let w be a complex cube root of unity with w # landP = [p;;] be a
n x n matrix withe p;; = w' 7. Then p*> # O, whe N = a.57b.55c.58d.

56

A. 55


https://dl.doubtnut.com/l/_xW4BeDK7c4Mt
https://dl.doubtnut.com/l/_HYKYlGaR1az3

B. 56

C.57

D. 58

Answer: A::B::D

° Watch Video Solution

40. If A is an 3x3

non-singular

matrix

AAT = ATA and B = A 'AT, then BBT equals

Answer: D

such

that

o Watch Video Solution



https://dl.doubtnut.com/l/_HYKYlGaR1az3
https://dl.doubtnut.com/l/_kCPtX0N03fd2

41.Let M be a 2 X 2 symmetric matrix with integer entries.

Then, M is invertible, if

A. the first column of M is the transpose of the second row of

M

B. The second row of M is the transpose of the first 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

o View Text Solution



https://dl.doubtnut.com/l/_kCPtX0N03fd2
https://dl.doubtnut.com/l/_XGbBi3pcHFlE

42. let m and N be two 3x3 matrices such that MN=NM. Further if
M # N? and M? = N* then which of the following are correct.
A. determinant of (M2 + MN2) isO
B.thereis a 3 x 3 non-zero matrix U such that (M2 + MN2)U
is the zero matrix
C.determinant of(m2 + MN2) >1
D.fora 3 x 3 matrix U if (M2 + MN2) U equals the zero

matrix, then U is the zero matrix

Answer: A::B

° Watch Video Solution

43.1f A = [12221 — 2a2b] is a matrix satisfying the equation V' = 9T,
where I is 3 x 3 identity matrix, then the ordered pair (a, b) is equal to :

M2, -1@A(-21)3)2N@ (-2, —1)


https://dl.doubtnut.com/l/_VubGfKouDyWp
https://dl.doubtnut.com/l/_PXejY0QoMrDE

A (2,1)
B. (-2, -1)
c.(2, - 1)

D.(—2,1)

Answer: B

o Watch Video Solution

44. Let XandY be two arbitrary, 3 X 3 , non-zero, skew-symmetric
matrices and Z be an arbitrary 3 X 3, non-zero, symmetric matrix. Then
which of the following matrices is (are) skew symmetric? aY3Z*Z%Y3 b.
e YMo X2 - 723X d. XB 4y B

AY3Z4 — Z4y3

B.X44 + Y44

c. X473 - 73x*4

D.X® Y%


https://dl.doubtnut.com/l/_PXejY0QoMrDE
https://dl.doubtnut.com/l/_Hk7zopPvtvef

Answer: C::D

° Watch Video Solution

45.1f A = [ba — b32] and Aadj A = vl then 5a + b is equal to: (1) —1

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

A5
B.13

C.4

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_Hk7zopPvtvef
https://dl.doubtnut.com/l/_xj2c2viu7yDJ

3 -1 -2
46. let p= |2 0 o« |, where a € R. Suppose @Q = [(Iij] is a
3 -5 0

matrix such that PQ = kl, where kK € R, k # 0 and [ is the identity

2

k
matrix of order 3. If g3 = — g and det(Q) = 5 then

Aa=0,k=8
B.da—k+8=0

C. det(padj(Q)) = 2°

D. det(Qadj(P)) = 2"

Answer: B::C

o Watch Video Solution

47. let

-1 31
2 = +\/_Z, wherei = \/—1 and r, seP1, 2, 3}. LetP = [

and | be the idenfity matrix or order 2. Then the total number of ordered

pairs (r,s) or which P2= —Tis


https://dl.doubtnut.com/l/_o5kpVicaWs47
https://dl.doubtnut.com/l/_mwUl5cYdrQMR

A —|a — b
B L b
.2|a+ |
C.la — b

D. |a + b|

Answer: A

o Watch Video Solution

1 00
48. let P= | 4 1 0|and I be the identity matrix of order 3. If
16 4 1
_I_
Q = [qij] is a matrix, such that P*® — Q = I,then w equals
21
A. 52
B. 103
C. 201

D. 205


https://dl.doubtnut.com/l/_mwUl5cYdrQMR
https://dl.doubtnut.com/l/_bjWaIo8x7o6V

Answer: B

° Watch Video Solution

} then (34% + 124) = ?

| —63 51

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_bjWaIo8x7o6V
https://dl.doubtnut.com/l/_wvdCnpSo2R8W

