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MATRICES

Single Correct Answer Type

| I
1 I
| I
| I
| I
| 1
| I
| |
| 1
| 1
1 I
1 I
| I
| 1
| I
| I
| 1
| 1
1 - 1
: L. If n is a natural number. Then lg :;] ,1s :
! 1 0], . |
: a) l(} 1] if i is even E
T O
: b) [O 1] if nis odd :
| : I
1 c) [ 1 U] if n is a natural number 1
| 0 1 ]
1 d) None of these I
| ' =/,th I
! [, o] =!then !
| aJa=1=2b bjJa=5b c)a=0b* djab=1 |
1 3. Ifasquare matrix 4 is such that AAT = | = AT A, then |A| is equal to !
1 a)0 b) +1 c) £2 d) None of these 1
: 4. 1fkis ascalar and/ is a unit matrix of order 3, then adj (k) is equal to :
I a) k31 b) k21 ) —k3I d) —k2I ]
: 5.  IfAis asingular matrix, then A adj (4) is a {
: a) Scalar matrix b) Zero matrix c) Identity matrix d) Orthogonal matrix :
> g 2 .
I o If A= [ e eE e o:] and A = [ cos ,'B €08 GF im B are two matrices such that I
: cos a sin @ sin® & cos fB sin B sin® 8 :
I the product AB is null matrix, thena — f§ is 1
: a)o b) Multiple of :
| c) An odd multiple of /2 d) None of the above |
: 7. Consider the following statements: :
I 1.1f A and B are two square matrices of same order and commute, then (A + B)(4 — B) = A* — B? 1
: 2.If A and B are two square matrices of same order, then (4B)" = A"B" E
| 3.If A and B are two matrices such that AB = A and BA = B, then A and B are idempotent 1
: Which of these is/are not correct? :
I a) Only (1) b) (2) and (3) ¢) (3)and (1) d) All of these 1
| 8. 2 4 5 !
: IfA=]| 4 8 10 |, the rank of A is equal to :
i -6 —12 -15 I
| a)0 b) 1 )2 d) 3 1
: 9. IfAand Fare 3 x 3 matrices such that AB + B and BA = 4, then :
| a)A’=AandB*# B b)A? #Aand B> =B c)A2=A andB?’=B d)A*’# AandB?=+B I
1 10 7 -3 -3 !
| The inverse of the matrix |—1 1 0 |is |
l -1 0 1 I
1 1 1 1 1 3 1 1 1 1 1 3 3 1
: a}[B 4 3] b][4 3 8] c}\B 3 4 d][l 4 3 -
" 3 3 4 3 4 1 3 4 3 13 4 1
| 11. 1f A is a skew-symmetric matrix and n is a positive integer, then A" is 1
: a) A symmetric matrix :
| I
| |
| 1
| I
| I
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a)l,-2 b)—-1,2 c)1,2 d) None of these
22. If Ais a non-singular matrix such that A* = A + I, then the inverse of B = A® — 4° is
a) A b) A! c) -A d) -A~1
23 a b ¢
If matrix A = |b ¢ a|wherea,b,c are real positive numbers, abc = 1 and AT A = I, then the value of
c a b
a+bP+c?is
a) 1 b) 2 c) 3 d) 4
24. 122
]fA:[z 1 2] ,then A% — 4 Ais equal to
A A |
a) 21, b) 315 c) 41, d) 51,
L--------------_------------------_------‘------------------
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12.

13.

14.

15.

16.

17.

b) Skew-symmetric matrix

c¢) Diagonal matrix
d) None of these

The number of 3x3 non-singular matrices, with four entries as 1 and all other entries as 0,is

18.

19.

20.

21.

a) Less than 4 b) 5 c) 6 d) Atleast7
1-5 7
]fA=l[] 7 9], then trace of matrix A is
11 8 9

a) 17 b) 25 c)3 d) 12
IfA = [3 :] B= [_02 :g] then (4 + B) ! is equal to
a) Is a skew-symmetric matrix b)A"'+ B!
c¢) Does not exist d) None of the above
Iff(x) = x2 — 5%, A = _31 12],thenf (A)is equal to

-7 0 0-7 70 07
"”[0—7] b][_7 0 <) 07] d][70

3 =3 4
The adjoint matrix of [2 -3 4]is
0 -1 1

4 8 3 1 -1 0 11 9 3 1T =2 4
a) [2 1 6] b) [—2 3 —4] c}[l 2 Bl d) [—1 3 3]

0 2 1 -2 3 -3 6 9 1 -2 3 -3

-1 2 5
If the rank of the rnatrix[ 2 —4 g —4/|is1,than the value of ais
1 -2 a+1

a) -1 b) 2 c) —6 d) 4
The value of A such thatx + 3y + 4z =0,2x + 4y —z = 0,x + 5y — 2z = 0 has a non-trivial solution is
a) -1 b) 0 c) 1 d) 2
IfA = [aiJ'Jmm is a matrix and B is a non-singular square submatrix of order r, then

a) Rankof Aisr

b) Rank of A is greater than r

c) Rank of 4 is less than r

d) None of these

From the matrix equation AB = AC we can conclude B = € provided that
a) A is singular b) A is non-singular ¢) A is symmetric
The values of a for which the system of equations

x+ty+z=1

x+2y+4z=a

x + 4y + 10z = a?

Is consistent, are

d) A is square
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25

26.

27.

28.

29.

30.

31

32.

33

34.

35.

36.

fA=[] }|thena*=

1 0 1 1 0 0
Ay o] 0y ol 9l 1l
The simultaneous equations Kx + 2y —z = 1, (K — 1)y — 2z = 2 and (K + 2)z = 3 have only one solution
when
a)K =-2 b)K = — )K=0
The system of equation,
x+y+z=6
x+2y+3z=10
And x+2y+Adz=u
Has no solution, if
aA)A=3,u=10 byA=3,u=10 c)A=3,u=+10
If a square matrix A is such that AAT = I = AT A, then|Alis equal to
a) 0 b) +1 c) +2
Letd =| cos®® sinBcos 9] T P—

cosBsin®  sin?@ cospsing  sin’
T

a)8=nb,n=0,12.. miéﬁ;jﬁ” & =W F ALy

=0,12,..
If A, B are two square matrices such that AB = A and BA = B, then
a) A, B are idempotent  b) Only A4 is idempotent

X—y—2z 0
If[ -y+z ] = [5], than the values of x, y and z are
z 3
respectively
a)5,22 b)1,-2,3 c)0,-3,3 d)11,8,3
. [cos28 -sin20].
Inverse of the matrix [ sin 20 cos 20
a) [cos 20 -sin 20 b) [ cos 208 sin 20 ) [cos 20 -sin 20
sin 28 cos 20 5111 20 —cos 20 sin 26 cos 20
-1 1 2 2
IfA = 2 1 —3},108 =|-5 0 aland B is the inverse of A, then the value of a is
1 1 1 1 -2 3
a) 2 b) 0 c) 5 d) 4
0 3 3 %
—3 0 —4Jand B = |y|, then B'(AB)is
-3 4 0 z
a) Null matrix b) Singular matrix c) Unit matrix
a 0 0
IfFA=1|0 b (}l. then A=t is
0 0 ¢
/a0 0
a)| 0 1/b 0O ‘
L O 0 1/c
—1/a 0 0
b) -1/b 0 l
L 0 0 =1/c
a 0 0
c)|0 b 0 l
0 0 1/c
d) None of these

a b 0
If4 = [ b a Ul where a® + b? = 1,then adj(A4) is equal to
0 01

c) Only B is idempotent

d]O 1}

1 0

dK=1

d)A=3,u %10

d) None of these

0=¢+no
d) =dq no.n

=0,12,.

d) None of these

) [ cos 20 sin 20
—sin 20 cos 260

d) Symmetric matrix
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37.

38.

39.

40.

(Here, A" is the transpose of 4)

a)A™?! b) AT c) A d) -4
The rank of a null matrix is
a)0 b) 1 c) Does not exist d) None of these
If A and B are matrices of the same order, then (4 + B)? = A? + 2 AB + B? is possible, iff
a)AB =1 b)BA =1 c) AB = BA d) None of these
_[2x 0 -1 _J1 0
lfA-[x x]andA = [_1 2]. then x equals
1 1
a) 2 biex c) 1 d)=
2 2

If the system of equations

ax+ay—z=10

bx—y+bz=10

and —x+cy+cz=10

Has a non-trivial solution, then the value of
1 1 1

41.

42.

43.

44,

45.

46.

47.

Tta 1+b 1+c°

a)o b) 1 c) 2 d) 3
The system of equation

3x—y+4z=3

x+2y—3z=-12

6x +5y+Adz=-3

Has at least one solution, if

a)d=-5 byA=5 c)dl=3 d)i=-13
If A is a skew-symmetric matrix and n is an even positive integer, then A™ is

a) A symmetric matrix

b) A skew-symmetric matrix

¢) A diagonal matrix

d) None of these

210
IfA=|0 2 1l,then}ad]‘fl|is equal to
102
1
a)0 b) 9 0 . d) 81
If A is skew-symmetric matrix of order 3, then matrix A is
a) Skew-symmetric matrix b) Symmetric matrix
c) Diagonal matrix d) None of the above
123
05 1|[7
If[1 x 1] 1 [=0, then the value of x is
032([_,
a)0 2 5 4
b) = c) — d) —=
) 3 ) 4 ) 5

ta=[3 8= Zjthenca+mt=

a) Is a skew-symmetric matrix

byA™t+B?

c) Does not exist

d) None of these

Let A be an orthogonal non-singular matrix of order n, then the determinant of matrix ‘A — I}, ie, |A — I,,] is

equal to
a) |l — A b) |A| c) |A][ln — Al d) (=1)"| A, — Al
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48. R
. 2 "
The matrix4 = | " 21 ﬁl is
8 V2

a) Unitary b) Orthogonal
49. The inverse of a symmetric matrix is
a) Symmetric b) Skew-symmetric

a) [ax? + by? + cz? + 2gxy + 2fyz + 2czx] = O
c) l[ax? + by? + cz? + 2hxy + 2by + 2¢cz| = 0

56. The multiplicative inverse of matrix [? i] is
4 -1 -4 -1
a) [—7 —2] b [ 7 -2]
57. 4100
The rank 0fmatrix[3 01 D]is
6020
a) 4 b) 3

58. The solution of (x, y, z)the equation

1 0 1]rx 1

-1 1 0 [Jf] = l]is (x,v,2)

0 -1 1ltz 2
) S G ) b) (0,-1,2)

59. 3]
7 1 2 4% .
[9 9 1] [g + 2 [2] is equal to
43 43

) 44 P45

a) IfAB = AC,then B = C
c)IfA2=0,thenA=0

a) —9 b) —81

50. 100
The characteristic roots of the matrixIZ 3 Dl are
456
a)1,3,6 b) 1,24 c) 4,56 d)2,4,6
51. 3 2 4
IfmatrixA=|1 2 —1|andA™" =—adj4,thenkis
01 1
a)7 b) =7 ) ; d) 11
52. X 1
The number of 3x 3 matrices A whose entries are either 0 or 1 and for which the system A [y = [O has
z 0
exactly two distinct solutions, is
a)0 b) 2% — 1 c) 168 d) 2
53. 1f Ais an invertible matrix of order n, then the determinant of adj (4) is equal to
3} |A|n b] IAlh-H C) |A |n—1 d] |A|n+2
54. 1 0 2 5 a -2
adj [-1 1 —2] = [ 1 1 0 l.then [a b]is equal to
0 2 1 -2 -2 b
a) [-4 1] b) [-4 -1] c) [4 1] d) [4 -1]
55. a h g X
IfA=[xyz|,B=|h b flandC = y]Then, B'(AB) = 0, if
gfc 2

60. LetA, B and € be n x n matrices. Which one of the following is a correct statements?

61. 1f A and B are square matrices of order 3 such that |4| = —1,|B| = 3, then |3 AB| equals

c) Nilpotent d) Involutory

c) Diagonal matrix d) None of these

b) [ax?+cy? + bz +xy +yz+2zx] =0
d) [ax? + by? + cz% + 2gzx + 2hxy + 2fyz] = 0

c) [; _27] d) [—47 _21]
) 2 d) 1

) (-1,2,2) d) (-1,0,2)
9 [ D [ys

b) If A% + 24% + 34 + 51 = 0; then A is invertible
d) None of the above

) —27 d) 81
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ajrank(A) =r+1
68. _r3 -5 2 _ =
A= 7] thena? —54=

71. If Ais singular matrix, then A adj (4)
a) Is a scalar matrix
c) Is an identity matrix

72. ]f[3 1],!{ = [g _;],then}{ is equal to

a) A1 is multivalued

=317 1lo 1

Get More Learning Materials Here : &
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-5 m

41
=3 4 3 -4
2 |14 _13] b 5 sl
73. 1 1 0
Forthematrixd=|[1 2 1
2 1 0
a)A*+34%2—-1=0 b)A? —34%2—1=0
74. Uy v w 1 2
The matrices P = [ug 2] ng 10 = ;I 12
Uz Vg Wi -8
U vy Wy
equation [Uz V2 W;
Uz V3 Wy
a) 27 b) 7

b) A~1 is singular

62. 1230
. 12432].
The rank of the matrix 3213 is
6875
a) 1 b) 2 ¢) 3
63. fA+1= [i N f] ,then(4 = I). (4 — I)is equal to
-5 —4 -5 4 5 4
a}[s -9] b][—sq C}[SQ]
64. IfA = [a;;] is a scalar matrix of order n X n such that a;; = k for all i, then |A| =
a) nk b)n+k c) n¥
65. 1A [‘i cﬂ is such that |4|=0 and A? — (a — d)A + ki = 0, then k is equal to
alb +c b)a +d c)ab + cd
66. 2 1
IfA= [1 4 1] and B = (3 2|, then (AB)" is equal to
2 1 3 11
e -3 10 -3 7
3}[10 7] b) [—z 7] C][li) z]

67. 1f A is a matrix such that there exists a square submatrix of order r which is non-singular and every square
submatrix of order r + 1 or more is singular, then
b)rank (4) =r

c)rank (4) > r

a) I b) 141 ) 0
69. a h gl
Theorderof [x yz]|h b f ‘y] is
g f ¢|lz
a)3x1 by 1x1 ) 1x3
70. 10 a1 1 B
fA+B=|; j|anda-2B=[" _ |thena=
sl 2/3 1/3 1/3 1/3
a) [2 1] b) [1/3 2/3 c) [2,13 1/3

b) Is a zero matrix

d) Is an orthogonal matrix

) [134 12,]

» which of the following is correct?

) A3+247—-1=0
1

5

X 1
[_‘y’] = [1] the value of y comes out to be —3. Then, the value of m is equal to
z 5

c) —27

75. If A is an invertible matrix, then which of the following is correct

€) (AT = (A7)

76. ]f[g ZI,]A [_53 2 ] I U]Jhen the matrix A equals

l are such that PQ = [, an identity matrix. Solving the

d) 4

-5 —4
) g
d) k"
d) Zero

d) None of these

d)rank(4)=r+1

d) None of these

d)3x3

d) None of these

[Ty 3]

d) A —A2+1=0

d) -7

d)|A] %0
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77.

78.

79

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

[ o 5 1 9; 1l afy 1]
If A is any square matrix, then det(A — A™)T is equal to
a) 0 b) 1
c) Can be 0 or a perfect square d) Cannot be determined
IfO(A) =2%3,0(B) =3 x2,and 0(c) = 3 X 3, Which one of the following is not defined?
a)CB+ A b) BAC c) C(A+BY d)C(A+B")
Suppose A is a matrix of order 3 and B = |A|A™! If|A| = —5, then |Blis equal to
a)1 b) -5 c) -1 d) 25
A= l:i g} ,the A? is equal to
: : ; 1
a) Null matrix b) Unit matrix Q) [0 (ﬂ d) [g 2‘
The system of simultaneous equations kx + 2y —z =1 (k — 1)y — 2z = 2 and (k + 2)z = 3 has a unique

solution, if k equals

a) -2 b) -1 Q0 41
IfA= [_21 _21] and B = [?] ,Ax = B, then X is equal to
o 7] 05[] 9305 7] @) [3]

Forthe equationsx+2y+3z=1,2x+y+3z=2and5x+5y+9z =4
a) There is only one solution b) There exists infinitely many solutions

¢) There is no solution d) None of the above

IfA= [i 1 andn € N, then A" is equal to

a)2" A b) 2™ 1 A c)nA d) None of these
_[2 21 p_[0 -1 T

fA=|% J|B=[] T |then@ A=

L2 -2 3 -2 1r2 2 S

a) [2 3] b) [2 2] C)E[_z 3] d]ﬁ[_z 2]

If A is a skew symmetric matrix of order n and C is a column matrix of order n x 1,then CTAC is

a) An identity matrix of order n b) An identity matrix of orderl

¢) A zero matrix of order 1 d) None of the above
If A is a square matrix, then 4 + A" is
a) Non-singular matrix b) Symmetric matrix
c) Skew-symmetric matrix d) Unit matrix
]fA:[aU-] ,where a;; = i + j, then A is equal to
2w
11 12 ~[12 23
%) [2 2] b) [1 2 ) [3 4] 4 [3 4]
1231 -2
IfP=|2 3 4] -2 0‘ [‘g_g_ﬂ,thenﬁzis equal to
3451L0 —4
a) 40 b) -40 c) -20 d) 20

Which of the following is/are incorrect?

(i) adjoint of a symmetric matrix is symmetric

(ii) adjoint of a unit matrix is a unit matrix

(iii) A(adj 4) = (adj A)A = |A] ]

(iv) adjoint of a diagonal matrix is a diagonal matrix

a) (i) b) (ii) c) (iii) and (iv) d) None of these
If A and B are 3 X 3 matrices such that AB = A and BA = B, then

a)A’=AandB? # B b)A? # Aand B2 =B

c) A2=AandB? =8B d) A = Aand B? # B

Let A be a skew-symmetric matrix of even order, then |A4|

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —
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a) Is a square b) Is not a square c) Is always zero d) None of these

93, L =1 1 ;
fA=[o0 2 —3],5 = (adj A) and C = 54, then 'E""éf' is equal to
2 1 0
a)5s b) 25 c) -1 d)1
94. 6 8 5
IftA=14 2 3] is the sum of a symmetric matrix B and skew-symmetric matrix, C, then B is
9 7 1
6 6 7 0 2 -2 6 6 7 0 6 =2
a) [6 2 5] b) [—2 5 —2] c) [—6 2 —Sl d) [ 2 0 —2]
7 5 2 2 0 -7 5 1 -2 =2 0
95. 5 10 3
The matrix [—2 —4 6] is a singular matrix, if b is equal to
=2 —=2 b
a) -3 b) 3 c) 0 d) For any value of b
96. If A and B are square matrices of order 3x 3, then which of the following is true?
a)AB=0=>A=00rB=20 b) det (2AB)=8 det (A) det (B)
) A2=B*=(A+B)(A-B) d) det (A + B)=det (A)+det (B)

97. IfA= [al- ] __beadiagonal matrix with diagonal element all different and B = [bl- ] be some another
7 n¥n 1 nxn

matrix. Let AB = [Cff]nmJ then ¢;; is equal to

&} Qi bu‘ b] aﬂbu C] al-jbl-j d] aubjj
98, 1 2 =3

Lletd=(-2 0 3 | be a matrix, then (determinant of A)x (adjoint of inverse 4) is equal to

3 -3 1
1 2 =3 i -3 1
a) 033 b)y|-2 0 3 c) I d|3 0 -2
3 -3 1 =1 2 =3

99. 1 =1 1

Therankof[1 1 —1 [is

-1 1 1
a)0 b) 1 c) 2 d) 3
2 2 2 2 2 2
100. 16t q, b, c are positive real numbers. The following system of equations Z_f + z—z - i_2 = 1,:—2 - :;—2 + % =
¥z p?  z2 ;

1'_a_2+F+?= 1,inx, y and z has

a) Infinite solutions b) Unique solution

c) No solution d) Finite number of solutions
101.1f4 = [af-"]mxn is a matrix of rank r and B is a square submatrix of order r + 1, then

a) B is invertible

b) B is not invertible

c) B may or may not be invertible

d) None of these
102. 1 A is square matrix, A', is its transpose, then% (A — ANis

a) A symmetric matrix b) A skew-symmetric matrix

¢) A unit matrix d) An elementary matrix
103. o [1 =27,

Inverse of the matrix A = [3 4_]|s

11 -2 114 2 4 2 1id =2
S b) — d)—

Vls ol )15ls 1l 95 1 Iwls 1)
104. Let A be a matrix of rank . Then,

a)rank (AT) =r b) rank (A") < r ¢) rank (A7) > r d) None of these

105. 3 -3 4
The adjoint matrixof [2 -3 4]is
0 -1 1

S S N S S M S R M S NN R R S S S N N R RN S M SN S SN S M SR M R M N N S RS RN NN R N S S S M SN SN S M R SN M SN SN M R M S S M S R R e
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118. Let the homogeneous system of linear equationspx + y+z=0,x+qgy+z=0,andx + y +rz =
0, where p, g, 7 # 1, have a non-zero solution, then the value ofﬁ + li—q + ﬁis

a) -1 b) 0 c) 2 d) 1
119. 1 tanE
IfA = 5 “|and AB = I, then B is equal to
—tans 1
2
,0 B 0
a) cos? - A b) coszg-ﬁl" c) cos?6- I d) sinzi-fl

120. The values of x, ¥, z in order, if the system of equations 3x + y+ 2z =3,2x -3y —5=-3, x+ 2y + 2 =
4 has unique solution, are
a)2,1,5 b)1,1,1 ¢) 4,21 d)1,2,—1

| I
1 I
| I
| I
: 4 8 3 1 -1 0 11 9 3 1 -2 1 '
I a)|2 1 6 bj|-2 3 -4 c){1 2 8 d)|-1 3 3 I
1 0 2 1 =Z 3 =3 6 9 1 -2 3 -3 |
: 106. If amatrix A issuch that 3 4* + 242 + 5441 = 0, then A~ is equal to :
I a) —(34°+2A+5) b)3A4*+2A+5 ¢)3A42—-2A-5 d) None of these I
: 107. Let A = [a;;] _be asquare matrix, and let ¢;; be cofactor of a;; in A. If C = [¢;;], then :
: a) |C| = |4] b)|C| = |A|" ! c) |C| = |A|"2 d) None of these :
I 108. The system of equationsx +y+2z=0,2x+ 3y +z=0and x = 2y = 0 has 1
: a) A unique solution; x =0,y =0,z=0 b) Infinite solutions :
I c) No solutions d) Finite number of non-zero solutions 1
: 109. If2X — [; ﬂ = lg _22] then X is equal to :
: 5 2 1 2 2 2 d) None of these :
. D7 4l |7, 9|7 4 !
: : 2 :
| 110 1ot 4 = [ 15 ﬂ and A™' = xA + yI, then the values of x and y are I
| = 1
" 1 2 1 2 1 2 1 2 "
a = —-—, = — b = ——, = e — C =—, = — d =—, = e —
; R T T Jx=-qpy=-1 9T h )X =11Y =1 :
1 111. Let A and B be two symmetric matrices of same order. Then, the matrix AB — BA is 1
| a) A symmetric matrix b) A skew-symmetric matrix I
: ¢) A null matrix d) The identity matrix :
| 112. 1 x _[-3 1 . _Mn o _ : 1
: Ifd = [xz 4y] a,B= [ 1 0] andadjA + B = [U 1], then the values of x and y are respectively :
I a) (1,1) b) (—1,1) c) (1,0) d) None of these i
: 113. Let p is a non-singular matrix such that 1 + p + p?+... +p" = 0 (0 denotes the null matrix), then p~1 is :
I a) p" b) —p™ c) —(1+p+...+p™) d) None of these 1
| 114, 71X . 5 10 -=5][5 :
: ]f[}’] = -5 —2 13||0], thenthevalueofx + y + zis :
I ¥ 10 —4 6115 1
| a) 3 b) 0 c) 2 d)1 1
l 115 0 -
! * The matrix [1 0] is the matrix reflection in the line 1
| I
| ajx=1 bjx+y=1 cy=1 dx=y I
| -1 1
116. .11 —tan@[ 1 tan# a —b
| = I
| ]f[tanﬂ IH—tanf? 1] [b a].then |
: aJa=1b=1 b) a =sin 28, b = cos 20 :
I c) a =cos28,b = sin 26 d) None of the above I
I 117. -1 =2 =2 -
I IfA=]12 1 -2| thenadjAisequalto !
1 I
I 2 =2 1 i
I a) A b) A’ c) 34 d) 34’ ]
| I
| 1
| I
| I
| 1
| I
| I
| |
| |
l I
| 1
| I
| 1
1 I
| 1
| I
| I
| I
| 1
| 1
| I
| I
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121. Matrix 4 is such that A = 24 — [, where I is the indentity matrix, then for n = 2, A" is equal to
ajnd—(n—1)! bynd —1 c)2"1A-(n—-1)I d)2m1tA-1

122. Matrix M, is defined as M, = [r : 1 r ; ll ,r € N value of det(M,) + det(M,) +
det(M3) +... +det(Mygp7) is

a) 2007 b) 2008 ¢) 2008? d) 20072
123. The number of solutions of the system of equations x; —x; = 1, —x; + 2x3 = =2,y — 2,x; — 2x, = 3 is
a) Zero b) One c) Two d) Infinite
124.1f A = [a;;] is a scalar matrix of order n X n such that a; = k for all i, then trace of 4 is equal to
a) nk byn+k c) n/k d) None of these
125.1f D = diag[d,,d;, ds, ...,d,], where d; # 0V i = 1,2, ...,n then D™' is equal to
a) 0 b) I,
c) diag [di 1, d5 1, ..., dy 1) d) None of the above
126154 =[5 9] then lim Zamis
a) g g] b) g g] 5 [g [];] d) None of these
127. The system of equations 2x + y — 5 =0,x — 2y + 1 = 0,2x — 14y — a = 0, is consistent. Then, a is equal
to
a)l b) 2 c) 5 d) None of these

128. The system of equation

ax+y+z=a—1

xtayt+z=a—-1

x+y+az=a-—1

Has no solution, if ¢ is

a)l b) Not-2 c) Either-2 orl d) -2
129. Amatrix A = |a;;| is an upper triangular matrix, if

a) Itis a square matrixand a;; = 0,i <j

b) Itis a square matrix and a;; = 0,i > j

¢) Itis nota square matrixand a;; = 0,i > j

d) It is not a square matrixand a; = 0,{ < j

130. jpp= ;; é] and A? is the identity matrix, then x is equal to
a) -1 b) 0 c) 1 d) 2
131 4 = [g g and A~! = A (adj A), then 4 equal to
1 1 1 1
a) —— b)— c) —— d)=
) 6 ) 3 ) 3 ) 6

132.1f A = [a;;] is a 4 X 4 matrix and Cj; is the cofactor of the element a;; in |4, then the expression a;;C;; +

dy7 Clz + a13C13 + a14C14 is Equai to

a)o b) -1 c) 1 d) 14|
133. For what value of A,the system of equationsx + y+z=6, x +2y+32=10, x + 2y + Az =10is
consistent?
a) 1 b) 2 c) -1 d) 3
134.9p 4 = [le ﬂ,then A0 is equal to
a) 21094 b) 2 %94 c) 100 A d) 299 A
135. cos28 -—sin20],

Inverse of the matrix [ is
erse sin28  cos 26

a) [cos 26 —sin26 b) [ms 20  sinZ206 0 [cos 20 sin 28]
sin280  cos 20 sin20 —cos?20 sin20 cos20
136. Which of the following is correct?

cos28 sin26
d [—siraZG cos 20
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a) Determinant is square matrix

b) Determinant is a number associated to a matrix

c) Determinant is a number associated to a square matrix
d) None of these

137451 = [[1) {1]],,* = [—01 é] and B = [ cos g sinﬂ]' then B equals

—sin# cos6@
a) fcos@ + Jsind b) Isinf + f cos@ c) Icos@ —[sind d) =/ cos@ +[sind
138. — 1 2] 1387,
What must be the matnxleZX-%-[B 4]—[? 9k
1 3 1.~—3 2 6 2 —6
a}[2—1] b][2—1] ‘:}[4—2 d][4—2

139. A and B be 3 x 3 matrices. Then, AB = 0 implies
a)A=0andB =0
b}|A|=0and|B| =0
c) Either |[A| =0 or |B| =0
djA=0o0rB=0

140, |
,if X = A7'D, then X is equal to

1
12 1 1
4 -1 -2
8
3

1 —
a) M b) [-1 0) 13 d)
2 B
0

X 3 -1 -2
LetX = [y].i):ISIandA =
3z 11

0

141. If A and B are matrics such that AB and A + B both are defined, then
a) 4 and B can be any two matrices
b} A and B are square matrices not necessarily of the same order
c) 4, B are square matrices of the same order
d) Number of columns of 4 is same as the number of rows of B
142. Let a, b, ¢ be any real numbers. Suppose that there are real numbers x, v, z not all zero such thatx = cy +
bz,y = az + cx, and z = bx + ay have non-zero solution. Then, a? + b? + ¢? + 2 abc is equal to

I
—

a)1 b) 2 -1 d) 0
143, If I,, is the identity matrix of order n, then rank of ,, is

a)l b)n c) 0 d) None of these
144, 8 -6 2

Ifthe matrixd =|—-6 7 —4] is singular, then A is equal to

2 -4 2

a) 3 b) 4 c) 2 d) 5

145.4p 4 = [; i] then/ + A + A2 + A3 + - o equals to
1 0 -1 - 1/2  -1/3 -1/4 1/3

a) [o 1 b) [-3 —4] <) [&{/2 af ] d) [ 1/2: é l
146. 1f A is a non-singular square matrix of order n, then the rank of A is

a) Equal ton b) Less thann ¢) Greater thann d) None of these
147. ¢ p=[1 = 2] and f(t) = t? — 3t + 7, then f(A) + [ a_ '8 ] is equal to

1 g ° 00 e —091 11

g 4l b [y o 9y ol Dy ol
148. The system of linear equations

x+y+z=2

2x+y—z=3

3x+ 2 y+ kz =4 has aunique solution if

a)k =0 b)-1<k<1 c)-2<k<?2 d)k=0

149. The number of solutions of the system of equations
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aj0
150. 165 = [3 —4
1fx_[1 i
3n —4n 2+n 5—-n
9 "
151. If I3 is the identity matrix of order 3, then (I3) ! =
a) 0 b) 3 1,

b)1

], the value of X™ is equal to

a) k™| A|

1 0 0
01 0
a b -1
a) Null matrix

b) k|A]
153.

IfA= , then A? is equal to

b) Unit matrix

161. If the three linear equations
x+4ay+az=10
x+3by+bz=0
x+2cy+cz=10
a) 2ac b) —ac

a) rank (AB) = mn

b) rank (AB) = rank (4)

c) rank (AB) = rank(B)

d) rank (AB) < min(rank 4, rank B)

Get More Learning Materials Here : &

2x+y—z=7,x—3y+2z=1,x+4y—3z=5is

152.1f A = [a;;] is a square matrix of order n X n and k is a scalar, then |kA| =

154, _Ja 0 o : 5 s
]fA—[l 1]and8—[5 1],thenvaiueof{xforwh1ch.4 =FBis

a)l b) -1 c) 4 d) No real values
155. 4 0 0
If A is a square matrix such that A (adj4) = |0 4 0], then |adj 4| =
0 0 4
a) 4 b) 16 c) 64 d) 256
156.1f ) isa complex cube root of unity and A = [g’ ?,_,] then A% is
a) w?A b) wA c) A d)o
157. 1 2 x 1 =2 vy
IfA=(0 1 0|landB=|0 1 0]and AB =[5, thenx + y equals
0 0 1 0 0 1
a)o b) -1 c) 2 d) None of these
158. The adjoint of the matrix I CQ_S 8 sinf i
—sin® cos0
cosB —sin® sinB cosB cosB sinB —sinB® cosH
a) [ sin® cos@ b) [r:osG sin 9] ) [— sin® cos 9] a) [ cos® sin6
159, 012
The inverse matrix of A = |1 2 Slis
311
1 11
5 s Lo B 1 2 3 T
a)|-4 3-1 b & 2 d3z[3 2 1 d3|-8 6 -2
E_El 1 2 -1 4 2 3 5 -3 1
2 2 2
160. cos@ —sinB 0
Iff(0) =|sin® cos® 0| then{f(8) '}isequal to
0 0 1
a) f(—@) b) f(6)71 c) f(28) d) None of these

Have a non-trivial solution, where a = 0,b # 0,c # 0, then ab + bc is equal to

162. If A and B are two matrices such that rank of A = m and rank of B = n, then

c) 2 d) 3
5 3t (- d) None of these
" (-1
c) I3 d) Not necessarily exists

c) k" 1| A| d) None of these

c) —A d) A

c) ac d) —2ac
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163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

If 4 is a non-zero column matrix of order m x 1 and B is a non-zero row matrix of order 1 x n, then rank of
AB equats
a)l b) 2 c) 3 d) 4
21 -3 21 _r1 0 ;
]f[3 2] A [5 B ] = [0 1], then A is equal to
11 11 10 01
o=l b5 1] 9; 1] D
If 42 — A + 1 = 0, then the inverse of 4 is
ajl—A b)A—1I c) A d)A+1
If B is an invertible matrix and A is a matrix, then

a) rank(BA) = rank(A) b) rank(BA) = rank(B) c¢) rank(BA) > rank(4) d)rank(BA) > rank(B)
_[4 2 5

IfA = [3 4],iad} Alis equal to

a6 b) 16 c) 10 d) None of these

. cosf sind y sin@ — cos A7,
casd [— sinf cos B] + 8o [COSB sin# Isaquatin
00 10 01 10
) g ol b g o 91 ol d) [0 q
Letd = [a,-j-]mxn be a matrix such that a;; = 1 for all i, j. Then,
a) rank (A7) > 1 b) rank (4) = 1 c) rank (A) =m d) rank (4) = n

Let A be a square matrix all of whose entries are integers. Then, which one of the following is true?
a) If det (A)==1, then A~! need not exist

b) If det (A)==1, then A™" exists but all its entries are not necessarily integers

c) If det (A)# +1, then A 'exists and all its entries are non — integers

d) If det (A) ==+1,then A™! exists and all its entries are integers

1 0 -k
Matrix A = ]2 1 3 lis invertible for
kK 0 1
a)k=1 b)k=-1 c)k=+1 d) None of these
i i —tané 1 tan 01} a —b
ong 1 letmg 11 =lp o lthen
aJa=1b=1

b)a=cos28,b=sin28
c)a=sin26, b=cos20
d) None of these

Ifx?+y?2+22+0,x=cy+bz,y=az+cxandz = bx + ay, then a® + b + ¢? + 2abc =
a) 2 bja+b+c c) 1 d) ab + bc + ca
IfA = [12 _s] and A2 — 44 = 10] = A then k is equal to
a)0 b) -4 c) 4 and not 1 d)1or4
Matrix A such that 4> = 24 — I, where I is the identity matrix. Then, for n > 2, A" is equal to
a)nd—(n—1)I bynA -1 c) 2" A - (m—-1)I d)2"14A—-1
; i - FE 8. L 1T
The matrix A satisfying the equation [D 1] A= [D _1]IS
&Ik 4 ke o=t 1 4 d) None of these
| 0] b) [ 0] 9l Sl
If A is an orthogonal matrix, then A~ equals
a) A b) AT c) A2 d) None of these
1 2 3
By elementary transformation method, the inverse of [2 3 4] is
3 4 6
=2 @ 1 2 0 -1 1 2 3 d) None of these
a)Jo 3 =2 bylo -3 2 |2 3 4
1 -2 1 -1 2 =1 3 4 6
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179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

L 1 21_13 8],
What must be the matrix X, if 2X + [3 4= [7 K
i 3 1 -3 2 6 2 —6
Al 4 nl, 2l 9y Oy Sl
_ 4 x+27. ; _
IfA = [Zx il e 1] is symmetric, then x
a)3 b) 5 c) 2 d) 4
3 33
IfA=|3 3 3|,A%*is equal to
333
a) 274 h) 814 c) 2434 d) 7294
1 w o
If w is a complex cube root of unity, then the matrix 4 = |w? o 1 |isa
w 1 w?
a) Singular matrix b) Non-symmetric matrix
c) Skew-symmetric matrix d) None of these

The values of A and u for which of the system of equationsx +y+z=6,x =2y +3z=10and x + 2y +

Az = p have infinite number of solutions, are
a)A=3,u=10 b)A=3,u=%10 )A#3,u=10 d) A # 3,u=%10

If A and B are square matrices of the same order such that (A + B) (4 — B)=A4% —

B?, than (ABA ~1)? is equal to

a) B? b) | c) A?B? d) A?

If A is a skew-symmetric matrix, then trace of 4 is

a)1l b) -1 c)0 d) None of these

A square matrix P satisfies P? = | — P, where I is the identity matrix. If P* = 5] — 8P, then n is equal to
a) 4 b) 5 c) 6 d) 7

Let A and B are two square matrices such that AB = A and BA = B, then A equals to

a)B b) 4 c) ! d) 0

A and B are two square matrices of same order and A’ denotes the transpose of 4, then

a) (AB) = B'A’

b) (AB)' = A'B’
c)AB=0=|A|=00r|B|=0
dJAB=0=A=00rB=0

1 2 -3
The element in the first row and third column of the inverse of the matrix [0 1 2 l is
0 0 1
a) -2 b)0 c) 1 d)7
[ cosx  sinx 0
IfA=|—sinx cosx [J] = f(x), then A~ ! is equal to
L 0 0 1
a) f(—x) b) f(x) c) —f(x) d) —f(—x)
0 0 1
IfA=0 1 Ol,then A lis
11 0 0
a) —4A h) A c) 1 d) None of these
IFA = [; i] and A2 — kA — 5 I, = 0, then the value of k is
a)3 b) 5 c) 7 d) -7
Consider the following statements :

1. There can exist two matrices A, B of order 2 X 2 such that AB — BA =1,
2. Positive odd integral power of a skew-symmetric matrix is symmetric
a) Only (1) b) Only (2) c) Both of these d) None of these
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194. [1 1 17r% 0 X
Ifl1 -2 -2 [y}= 3|, then [}'] is equal to

d)a = 2ab,= a® + b?

a) ZZ aij b) Z agj
tJ i

a) Unique solution
c) Inconsistent

205.1fA = [aff]mxn is a matrix of rank r, then

a) r = min(m,n) b) r < min(m, n)

—sina cosa

200. If A = [ay;] is a scalar matrix, then trace of A is

1 3 11z 4
0 1 5 1
a) [1] b) c) —2] d) [—2
1 -3 1 3
195. The number of non-trivial solutions of the systemx —y+z=0,x+2y—2z=0,2x+y+ 3z =0is
a) 0 b)1 c) 2 d) 3
196. [1-1 «x
Ifl1 «x 1‘has no inverse, then the real value of x is
% =1 4
a) 2 b) 3 c) 0 d)1
197. [2+x 3 4
If| 1 -1 2 l is a singular matrix, then x is
| 1 -5
13 25 5 25
35 b) =133 913 V13
198, 2 3 1 4
The rank of the matrix 4 = [U 1 2 —1] is
0 -2 -4 2
a) 2 b) 3 c)1 d) Indeterminate
199464 = [; 2] and A? = [g i].then
a)a=a’+b%p=ab
b)a=a?+b%p =2ab
c)a=a’+b%p=a’—h?

c) Z Qij
]

201. The system of equationsx + 2y + 3z =1,2x + y+ 35 = 2,5x + 5y + 9z = 5 has
b) Infinite many solution
d) None of the above

c) [_ _3]

202. 4 2 (1-x)
The rank of the matrix|5 k 1 is 2, then
6 3 (1+x)
'3 1 5 1
a)k=- - b)k==,x+-
Ye=gx=5% Jk=gx#5
203. 15 4 = [ ] then A% =
8 - 8 -5
a) [_5 3 ] ) [5 3 ]
204, 1 1 1
Ifwisarootofunityand A=|1 w w?| thenA™"isequalto
1 w? o
1 o ? 11 1
a)|lw? 1 w b]§ 1 w? w
w w 1 1 w

1 w w
)|l w? w

1 1 1

c) r < min(m, n)
206. por each real x: —1 < x < 1. Let A(x) be the matrix (1 — x)™* [—lx

a) A(z) = A(x)A(y) b) A(z) = A(x) — A(y)
207 1fA(a) = [ Fa - S ].then the matrix A% () is

1 ]andz— +yth n
c) A(z) = A(x)[A] T

d) Z Qjj

i

d) None of these

8 5§

9% 3
11 o o?
d]E 1 w? w
£ i 1

d) None of these

d) A(z) = A(x) + A(y)
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208.

2009.

210.

211

212

221.

a) A(2a) b) A(«) c) A(3x) d) A(4a)
If A is a symmetric matrix and n € N, then A™ is
a) Symmetric matrix b) A diagonal matrix
c) Skew-symmetric matrix d) None of the above
0 1 2
The inverse matrix of [1 2 3] is
31 1

1 1 1

5 T3 2 3_45 1[1 2 3 i[1 -1 -1
a)[—4 3 -1 b) |2 2 r:}—[S 2 1] d]—[—s 6 -zl

5 3 1 L8 2 2l 2 3 il =3 1

> E > 1 2 -1

2 0 -3
IfA= [ 4 3 1 ] is expressed as the sum of a symmetric and skew-symmetric matrix, then the
-5 7 2

symmetric matrix is

2 2 - 2 4 =5 4 4 -8 1 0 0
a}[Z 3 4] b]lﬂ 3 7 c}[-ﬂl— 6 8] d)jo 1 Ul

-4 4 2 -3 1 2 -8 8 4 0 0 1
If the system of linear equations x + 2ay +az = 0,x + 3by + bz = 0 and x + 4cy + cz = (0 has a non-zero
solution, then a, b, ¢
a) Are in AP b) Are in GP
c) Are in HP d) Satisfya + 2b+ 3¢ =10
For what value of k the following system of linear equations will have infinite solutions

x—y+z=32x+y—z=2
and =3x 4 2ky + 6z =3

a)k #2 b)k=0 c)k=3 d) k € [2,3]
213. The product of two orthogonal matrices is

a) Orthogonal b) Involutory c) Unitary d) Idempotent
214. The system of equationsx+y+z2=8x—-y+22=6,3x + 5y — 72 = 14 has

a) No solution b) Unique solution

¢) Infinitely many solution d) None of the above
215. If the system of equations x + ay = 0, az + y = 0 andax + z = 0 has infinite solutions, then the value of a

is

a) -1 b) 1 c)0 d) No real values
216. [_5 517!

-7 6
-6 5 6 -5 6 5 6 —5

O I 0% ] I s al; 2
217, cosa —sina 0

Let F(a) = [sina cosa 0|, then [F(a)]~! is equal to

0 0 1

a) F(—a) b) F(a™1) c) F(2a) d) None of these
218. Let for any matrix M, M~! exist which of the following is not true?

a) [M7| = M| b)(M) = (M) gMT)t=(MH" M) T=M
219.1f A and B are square matrices of size n X n such that 4> — B? = (A — B)(A +

B), then which of the following will be always true?

a) AB = BA b) Either of A or B is a zero matrix

c) Either of 4 or B is an identity matrix d)A=E
220.x1 + 2x5 + 3xy3 = 2x) + 3% + x3 = 3x; + x5 + 2x3 = 0.

This system of equations has
a) Infinite solution b) No solution c) No solution d) Unique solution
If Ais a 3 x 4 matrix and B is a matrix such that A" B and BAT are both defined, then order of B is
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a)3x4 b)3x3 c)4x4 d)4x3

222. 15y = E’ :‘1}], then the value of X" is
3n —4n 2+n 5-n 3" (—4)”1 d) None of these

a) [n —n] b) l n —n ] c) [1” (-n"
223, cosae —sina 0 4

Let f(a) = lsin a cosa 0| wherea € R.Then, (F(a)) isequal to

0 0 1

a) F(—a) b) F(a™1) c) FQ2 a) d) None of these
224, For any square matrix 4, AAT isa

a) Unit matrix b) Symmetric matrix

c) Skew-symmetric matrix d) Diagonal matrix
225.1f A is a square matrix or order n X n, then adj(adj A) is equal to

a) |A["A b) 14"~ A c) |A|"%A d) |4|"=34

226. If a system of the equations (@ + 1)%x + (a + 2)*y — (a + 3)3=0,
(a+1x+(a+2)y—(a+3)=0,andx + y— 1= 0is consistent. What is the value of a?

a) 1 b) 0 d) -3 d) -2
227154 = [ €29 SINOL then lim 2 Anis
—sinf cos#@ n—con
a) A null matrix b) An identity matrix ¢ [ 0 1] d) None of these
-1 0

2

228. 154 = [ cos? a cosasina]
cosasina sin“a

cos?fi  cosBsinf
cosfisinf  sin’f
are two matrices such that the product AB is the null matrix, then (a — f) is
a)o
b) Multiple of =
c) An odd multiple of /2
d) None of these
229.If A be a square matrix of order nand if |[4| = D and |adj A| = D', then
a) DD' = D? bypp' =p~! c) bp' =D" d) None of these
230. If 1, w, w? are the cube roots of unity and if

1+w 2w a— w] [0 w -
[—Zw —b [3w 2 15 1],thena + b is equal to

a) 14+w? b) w? =1 Al+w d) (14+w)?
231. If a square matrix 4 is orthogonal as well as symmetric, then
a) A is involutory matrix
b) A is idempotent matrix
c) A is a diagonal matrix
d) None of these
232. The real value of k for which the system of equations 2k x =2y + 3z =0, x + ky + 22 =0,2x + kz = 0,
has non-trivial solution is

and,B = [

a) 2 b) -2 c) 3 d) -3
233. s
If the matrices A:[z 1 3] and B=(0 2 |,then 4B
4 1 0 5 0
17 0 4 0 17 4 0 0
%) [4 ﬁ2] b) [0 4 %) [0 —2] d) [0 0}
234. _[a0 _[1a ; 3 o
IfA = [1 1] and B = [5 1],l:hen value of a for which A* = B is
a1 b) -1 c) 4 d) No real values

235, _[cosd sind .
IfE(A) = [_ GnF ens 6']' then E(a)E () is equal to
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a) E(0°) b) E(ap) c) E(a+p) d) E(a — f)
236']fA=[ bz b? ],thenAis
—a* —ab
a) lidempotent b) Involutory c) Nilpotent d) Scalar
237. S S
The matrix A = 'ﬁl ﬁl is
VTV
a) Unitary b) Orthogonal c) Nilpotent d) Involutory
238, X1 1 -1 2 3
LetX = |X2|,A=(2 0 1] and B = [1 .IfAX = B, then X is equal to
X3 3 Z 1 4
1 -1 -1 -1
a) [2 b) —2] c) |-2 d) [ 2 l
3 3 -3 3
239. 1f A is a skew-symmetric matrix of odd order, then |adj 4| is equal to
a)0 b)n ¢) n? d) None of these
240. The system of equations x + 3y + 2z2=03x+y+z=0and 2x -2y —z =0
a) Possesses a trivial solution only b) Possesses a non-zero unique solution
¢) Does not have a common non-zero solution d) Has infinitely many solutions

241. Consider the following statements:
1. A square matrix 4 is hermitian, if A = 4’
2. Let A = [a;;] be a skew- hermitian matrix, then a;; is purely imaginary
3. All integer powers of a symmetric matrix are symmetric. Which of these is/are correct?
a) (1and (2) b) (2)and (3) c) (3)and (1) d) (1), (2) and (3)
242.1f aq, a5, a5, a4, ag, a, are in AP with common difference d # 0,then the system of equations a;x + a; y =
(3, ayx + azy = aghas

a) Infinite number of solutions b) Unique solution
¢) No solution d) Cannot say any thing
243.1f I, is the identity matrix of order n, then (/,,)~! is equal to
a) Does not exist b) I, c)0 d) nl,
244, If A is a square matrix, then adj A” — (adj A)7 is equal to
a) 2 |4| b) 2 |A|l c) Null matrix d) Unit matrix
245, [2 -1 3 7rx 9 x
lf[l 3 —1] [y = [4 l.then[y is equal to
3 2 111z 10 z
3 2 1 2
) [2 b H B H ) H
1 1 3 3

246. Consider the system of equations
g x+by+c2=0
ayx+b,y+cz=0
Az x+bsy+c3z=0

a, b g
iflaz b, c3| = 0, then the system has
az by ¢

a) More than two solutions
b) One trivial and one non-trivial solutions
c) No solution
d) Only trivial solution (0,0,0)
247. The number of solutions of the system of equations
x—y+z=2
2x+y—z=5
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a) oo b)1 c) 2 d) 0

248. y¢ [CF)S 6 -sin § ] , then which of the following statement is not correct?
sinfl cos @

a) A is orthogonal matrix b) A’ is orthogonal matrix

c) Determinant A = 1 d) A is not invertible
249, 010

IfA={10 {}l ,then A~ is equal to

001

a) 24 b) A c) —A d)
250. [—1 2 5 ]

The rank of the matrix| 2 —4 a — 4|is

1 -2 a+1

a)lifa=6 b)2ifa=1 ¢) 3ifa=2 d)4ifa = —6
251.If D = diag (d,,d,ds, ...,d,), whered; # 0 foralli = 1,2,...,n, then D~! is equal to

a)D b) diag (dy'd5?, ....dy") <) I, d) None of these
252. Iff(x)=x?>+4x—5and 4 = [41 _23], then f (A)is equal to

0 —4 54 15 8 4

g g ] b 9 1 o] g o
253. ]fA:[_Zl_ j‘z]and I is the unit matrix of order 2, then A equals

a) 44 — 31 b) 34 — 4 ) A—1 d)A+1
254. Which one of the following is true always for any two non-singular matrices A and B of same order?

a) AB = BA h) (AB)t = ARt

c) (A+B)(A - B) = A> — B2 d) (AB)~' = B-14"1
255. 0

256.

257.

258.

259.

260.

261

dx +y+z=10is

02
The inverse of |0 2 0] is
00

2z

200 1/2 0 2 002 0 0 1/2
a) [U 2 D} b) [0 1/2 OI c) [U 2 D] d) [ 0 1/2
002 0o 0 1/2 200 1/2 0
The values of a for which the system of equationsax +y+z=0x—-ay+z =10,
x + ¥ + z = 0 possesses non-zero solution, are given by
a)l1,2 b) 1,-1 c) 0 d) None of these
If A is square matrix, then
a) A + AT is symmetric b) AAT is skew-symmetric
c) AT + A is skew-symmetric d) A" A is skew-symmetric
1 2 =1
IfA = l—l 1 2 ] then det [adj(adj A)] is equal to
2 -1 1
a) 124 b) 134 c) 14* d) None of these

1 1 17px 0 X
]f[l -2 = 2] [y] - l?&l, then[y}is equal to
1 3 11tz 4 Z

o] 9|3 o1 o1

. _[1 2 sy g
]fA—[__4_1],thenA is
li—1 ~2 1r 1 2 171 2 d) Does not exist
= b) = =
a}7[4 ] ]7[—4 =il 71y |
s [a b7, ; § 11
If the matrix [c d] is commutative with the matrix [0 1], then
ala=0b=c b)b=0,c=d cJe=0,d=a d)d=0,a=5b
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3o 1] 95 2]

266. Consider the system of linear equations
X+ 2x, +x3=3
2x; +3x3;+x3=3
3xy + 5x; + 2x3 = 1
The system has
a) Infinite number of solutions
¢) A unique solution

100
2 1 0|,then AB is equal to
013

184
c}[zgﬁl
020

c) -1

= [1 1] and Q = PAPT, then PT Q2005 pis

262. 1 2=1
IfA=|3 0 2|andB =
4 50
5 1-3 11 4 3
a) [3 2 6] b) [1 2 3
14 5 0 0 33
263. Let A be a skew-symmetric matrix of odd order, then |A| is equal to
a) 0 b) 1
BT V3/2 1/2]
-1/2 V3/2] 01
1 2005
a] [ 0 1 ]
1 2005
b) [2005 'IJ
1 0
9 2005 1)
10
d) [D 1

265.IF X and Y are 2x 2 matrices such that 2X + 3Y = 0 and X + 2Y = I, where 0 and I denote the 2x 2 zero
matrix and the 2x2 identity matrix, then X is equal to

21l P

b) Exactly 3 solutions
d) No solution

b) A = (—1)I, where ] is a unit matrix

1 0 ], then [F(x)G(y)] ! is equal to

d) Gy HF (™)

267. e e
Ifd = [‘; _72] and A~ = ; E , then the value of x is
34 17
a) 2 b)3 c) -4
268. 0 0-1
IfA=|0 —1 0 [. The only correct statement about the matrix 4 is
-1 0 0
a) A is a zero matrix
c) A~! does not exist d)A% =1
269,y i 1 37.
The inverse of the matrix [3 10] is equal to
10 3 10 -3 1 3
a) [ 3 1} bl [—3 1 ] & [3 10]
270, 1 2 -1 1 0 0
IfA=(3 0 2|,B=|2 1 Ol.thenABis equal to
4 5 0 0 1 3
5 1 =3 11 4 3 1 8 4
aj|3 2 6 byt 2 3 |2 9 6
14 5 0 0 3 3 0 2 0
271, cosx —sinx 0 cosx 0 sinx
IfF(x)=|sinx cosx 0] and G(y) =
0 0 1 —sinx 0 cosx
a) F(=x)G(—y) b) F(x™HG(y™) ¢) G(=y)F(—x)
272. ot A= _15 ﬂ and A"'=xA + yI, then the value of x and y are
-1 2 -1 1 2
= — = — b = — e T — = —
Vx=q7¥ =17 Jx=17¥ Dx=q3¥

012
d][s43]

d) None of these

o 3]

d) 4

D5 T

0 1 2
d][S43]

182

=3

1 8 2
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a) ldempotent b) Involuntary

a) AT1BC 2 b)C B~ 147?
277 A-1 4
The matrix[—S 0 llis invertible, if
-1 1 2
a) A = —17 b)i = -18

2x2  y? g2 )

?—?—FZU ...(l)
x? 2y? 72

—o+ = =0 i)

Z 2
————y——+2i:(} (i)

ItP=

i —i

2 =
ol 1]
=1 I

—i i

-2 2
a}[ 1 —ll
1 -1

a)l,2 b) 1,-1
285 s [ 3]+ 3] = [19] then

ajx=-2,y=1

a) A symmetric matrix

b) A skew-symmetric matrix
c) A diagonal matrix

d) An orthogonal matrix

287. The inverse of the matrix [53 _i?]is

Get More Learning Materials Here : &

a) ATBT b) ABT
274, [xty+tz
Ifl x+y |= [5], then the value of (x, y, z) is
yt+z
a) (4,3,2) b) (3,2,4)
275, IfA = [_a;az B ab]' then A4 is equal to

a) 6 b) 8
279, [ 1 logy, a] .
IfAd = [logab 1 b then |4]| is equal to
a) 1 b) 0
280. 15 4 = [1 2], then A~ 1is equal to
a) —= -4 - 2] ! [ il 2]
281

b)x=-9y=10
286. If A is a square matrix such that AA” =] = ATA, then A is

273.1f A", B" are transpose matrices of the square matrices A , B respectively, then (AB) " is equal to

c) BAT

c) (2,3,4)

c) Nilpotent

276. For non-singular square matrices 4, B and C of the same order, (AB~1C)~

¢) CBA™?

c) A#-—19

278.1f a, b, ¢ are non-zero, then the number of solutions of following system of equation is

c) 9

c) log, b

97 5l

i —i —1
0 —i l and Q = [ 0 ], then PQ is equal to
0

) [—2 1 _12]

282. 1 -1 1
fa=0 2 3]andB = (adj A), and C = 54, then 2% - 2 is equal to
2 1 0 i
a) 5 b) 25 ¢) -1
283. ForO0< @ < m,ifA = [C.USH ~sind ,then
sinf cos@
a) AT = 4 b) AT = —A Q) A2 =1

284. The values of a for which the system of equationsx+y+z=0x+ay+az=0x—ay+z =0,
possesses non-zero solutions, are given by

c) 1,0

cjx=22,v=1

is equal to

d) BT AT

d) None of the above

d) Scalar

d) c~1BA™!

d) 4+ —20

d) Infinite

d) log, a

aff 3

d)1
d) AT = A1

d) None of these

dx=2,y=-1
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a) Symmetric matrix

b) Skew-symmetric matrix
c) Null matrix

d) Unit matrix

equations has no solution, is

a) 3 b) 5

lr1 2 1 2 lr—2 5
a}ﬁ[—ss 5] B) [-3 5 }E[ 1 3]
288. 2 00
IfA=|0 2 al, then A® =
0 0 2
a) 54 b) 104 c) 164
289. 1 a() = [1 1" 0%and AB = I, then (sec26)B is equal to
—tan@ 1 !
a) A(6) b) A @) &) A(—6)
290. If A = [ay;] is a skew-symmetric matrix of order n, then a; =
a) 0 for some { b)Oforalli=1,2,..,n «¢)1forsomei
291, a 0 0
LetA=]0 «a {)], then A" is equal to
0 0 a
a® 0 0 a® 0 0 a
a}[(} a® 0 b][ﬂ a Gl C][O a™
0 0 a 0 0 a

0 0 a
292.1f A, B are symmetric matrices of the same order then AB — BA is

293.1f A is any m X n matrix such that AB and BA are both defined., then B is an

a) m X n matrix b) n X m matrix ¢) n % n matrix
294. If A is a square matrix of order n X n and k is a scalar, then adj (kA4) is equal to
a) kadj A b) k™ adj A c) k"t adjA
295. x+ky—z=0,3x—ky—2z = 0and x — 3y + z = 0 has non-zero solution for k is equal to
a) -1 b) 0 c)1
296. IfA = [g é] , Iis the unit matrix of order 2 and a, b are arbitrary constants, then(al + bA)2i5 equal to
a) a’l — abA b) a?l + 2abA ¢) a®l + b*A
297.1f A is an orthogonal matrix, then
a) |A[ =0 b) [A] = %1 c) |A] = £2

298. GivenZx — y+ 2z = 2,x — 2y + 2z = —4,x + y + Az = 4 then the value of 4 such that the given system of

a)3 b) 1 c) 0
299 [2 —2 -4
IfA=|-1 3 4 ] is an idempotent matrix, then x is equal to
.1 -2 =x
a) =5 b) -1 c) —3
300. 1 2 2 6 -2 -6
IfaA=[2 3 0 andadi.ﬂl=l—4 2 xl,thenx+y=
0 1 2 y -1 -1
a)6 b) -1 c) 3
301 If z t i ;‘;C :: fv] = [3 170J, then the value of x, v, 3, w are
a) 2,234 b)2,3,1,2 c) 3,301
302. If foramatrix 4, A2 + 1 = 0, where [ is the identity matrix, then A equals
1 0 —i 0 1 2
Ay o [y 9 1

303.1fm[—3 4] +n[4 —3]=[10 =—11],then3m + 7nisequal to

¢) 10

[z, %
d) 324

s(-2)

d)1foralli=1,2,..,n

na 0 0
d][(] na 0

0 0 na

d) m X m matrix
d) k™! adj A

d) 2

d) None of the above

d) None of these

d) -3
d) —4

d)1

d) None of these
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304 IfA = [ cosx sinx and A(adjA) =k [é 2], then the value of k is

—sinx cosx
a) sinx cos x b) 1 c) 2 d) 3
305,14 = [3 2] then(4A~1)? is equal to
—26 11-1 26 11 -26 —26
b) — — d)—
27[0 )575lo 27 ) 27[0 —37 ]27[ 0 -27

306.Let M = [mw]nxTI be a matrix, where
i, = sin(8, — 0,,) + i cos(B,, — 8,), the M is equal to
a) M b)-M c) MT d) -M"

307. If the system of homogeneous equations 2x —y+z=0,x — 2y 4+ z = 0,Ax — ¥ + 2z = 0 has infinitely
many solutions, then

a)A=>5 bjiA=-5 c) A=+ %5 d) None of these
308. Assuming that the sum and product given below are defined, which of the following is not true for

matrices?

A)A+B=B+4 b}AB=AC’d0esnotimplyB=C

c) AB=0impliesA=00rB =0 d) (4B)' =

309. IFE(B) = [ws 0 cos® sm | and 8 and ¢ differ by an odd multiple of- then £(B) E (@) isa
cosBsinB sin? B

a) Unit matrix b) Null matrix c) Diagonal matrix d) None of these
310. Consider the system of equations in x, y, z as

xsin3d—-y+z=0

xcos20+4y+3z=0

and 2x+7y+7z=10

If this system has a non-trivial solution, then for integer n, values of 8 are given by

(=" =" =" nm
a}rr(’rH— 3 bym|n+ n c)m{n+ a3 dj?
311, _[o 2 0
IfA = [3 _4] and k4 = [Zb 24] then the values of k, a, b are respectively
a) —6,—12,—18 b) —6,4,9 c) —6,—4,—9 d) —6,12,18
312.1f A is a non-singular matrix of order 3, then adj (adj A) is equal to
a) A b)yAa™! c) — |A| d) |4]A
313. If A is a matrix such that A*> = A + 1, where [ is the unit matrix, then A° is equal to
a)SA+! b) 54 + 21 c) 54 + 3/ d) 54 + 41
314. 1f Aand Bare two matrices such that both A+Fand ABare defined, then
a) Aand Bare of same order b) Ais of orderm X m and B isof ordern X n
c) Both Aand Fare of same ordern x n d) Ais of orderm X nand B is of ordern xm
315. 3 2
IfU=[2-3 4],X=[02 3],V=|2|andY = |2]|,then UV + XY
1 4
a) [20] b) 20 c) [-20] d) -20
316.

. N ] .
The matrix A = [2 4] is singular, if
aja=x1 bja=1 c)Ja=10 dja=-1
317. 1 3 1 s _[1 0
]fA—[x o andB—[l ],ad;A+B—[0 1],

Then values of x and y are
aj1,1 b) £1,1 c) 1,0 d) None of these

318. cosa -sina 0
A= [sina COS & O]Jt]‘lerl A lis
0 0 1

a) A b) -4 ¢) adj (A) d) -adj (A)
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319.

320.

321.

322

323.

324.

325.

326.

327.

Which of the following is incorrect?
a)A2—-B?=(A+B)(A-B)

b) (AT =4

c) (AB)" = A"B™ where A, B commute
dDA-NI+A) =0 4% =]

g [l -2 _ L4 ;
IfA = [2 T and £ (x) = 1= then f(4) is
=1. =1 1. 2 1 d) None of these
a) [—1 - o) [2 1 ) [1 1]
If A is an invertible matrix, then det (A™1) is equal to
1 o | d) None of these
det (A —_—
a) det (4) b]det(A)
If A and B are square matrices of the same order and AB = 3/, then A~ ! is equal to
1 1
a) 38 b]EB c) 3871 d]§3_1
If the points(xy, ¥1), (X3, ¥;)and (x5, y3)are collinear,
X3 » 1
then the rank of the matrix{x, V¥, 1|will always be less than
3 ¥z 1
a) 2 b) 3 c) 1 d) None of these
IfA = [_2] _21] and [ is the unit matrix of order 2, then A% equals
a) 44 - 31 b)34 -4/ c)A-1 d)A+1
_[-2 6 A
IfA = [_5 7], then adj 4 is
7 -6 2 - 7 =5 d) None of these
a) [5 -z] b) [5 —7] ) [6 —z]
IfA = [g ;] then A. (adj A) is equal to
a) A b) |A] c) |A|l d) None of these

Lt = [; i and B =& f] a, be N. Then

a) There exist more than one but finite number of B's such that AB = BA
b) There exist exactly one B suchAB = BA

¢) There exists infinitely many B’s such that AB = BA

d) There cannot exist any B such that AB = BA

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —

328. _[2—-14 _[503 ;
]f2A—|—3B—[3 ; ojandA+2B =[] 2],then B is
8 -1 2 8 1 2 8 1-2 8 1 2
2) [—1 10 -1 b) [—1 10 -1J D1 10 -1 9 [1 10 1
329.1f | is unit matrix of order 10, then the determinant of / is equal to
a) 10 b) 1 ) 1/10 d) 9
330. _[35 1 17 ;
LetA = [2 0 and B = [U _ 10]' then |ARB|is equal to
a) 80 b) 100 c) -110 d) 92
331. 685
IfA = |4 2 3|is the sum of a symmetric matrix B and skew-symmetric matrix C, then B is
971
667 0 2-2 6 6 7 0 6-2
a}[GZSl b)|-2 5—2] c)[—6 2—h d][Z 0—2]
S 2 20 -7 5 1 -2 -2 0
332. Let A be a non-singular square matrix. Then, |adj 4] is equal to
a) |A|" b) |[A|*? c) |A|™2 d) None of these
333. ]fA-:[; B }] and B = [1 g] (A = B)? = A* + B%.Then a and b are respectively
a)1,-1 b) 2,-3 0)-1,1 d) 3,-2
L--------------_------------------_------‘------------------J
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334. For non-singular square matrices 4, B and C of same order, (AB~'C) ™" is equal to

a) A"'BC? b)C~'B~1A7! ¢) CB~1A™1 d) C~'BA™!
335-1:‘.4:[2 ﬂ,then}l_1=
[ o nly 4] a5 a[; 2
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MATRICES

: ANSWER KEY :

I I
1 |
I I
I I
I I
I I
I I
| |
I I
I I
I I
| i
I I
| |
I I
I I
I I
| |
| |
I I
I I
I I
: 1) a 2) d 3) b 4) b[153) b 154) d 155) b 156) a :
" 5) b 6) C 7) a 8) b[157) a 158) a 159) a 160) a "
: 9) C 10) d 11) d 12) d|161) a 162) d 163) ¢ 164) ¢ :
I 13) a 14) d 15) a 16) b|165) a 166) a 167) ¢ 168) d I
: 17) ¢ 18) a 19) d 20) b|169) b 170) d 171) ¢ 172) b :
" 21) ¢ 22) b 23) d 24) d|173) c 174) ¢ 175) a 176) ¢ "
: 25) a 26) b 27) d 28) b|177) b 178) a 179) a 180) b :
I 29) ¢ 30) a 31) b 32) d|181) d 182) a 183) a 184) a "
: 33) ¢ 34) a 35) a 36) a|185) c 186) ¢ 187) b 188) a :
I 37) ¢ 38) ¢ 39) d 40) c|189) d 190) a 191) b 192) b I
: 41) a 42) a 43) d 44) a|193) d 194) b 195) a 196) d :
" 45) ¢ 46) d 47) «c 48) ¢|197) b 198) a 199) b 200) d "
: 49) a 50) a 51) d 52) al|201) a 202) a 203) d 204) b :
I 53) ¢ 54) ¢ 55) d 56) d|205) c 206) a 207) a 208) a "
: 57) ¢ 58) d 59) a 60) b|209) a 210) a 211) ¢ 212) ¢ :
I 61) a 62) ¢ 63) a 64) d|213) a 214) b 215) a 216) a I
: 65) d 66) b 67) b 68) b|217) a 218) b 219) a 220) ¢ :
I 69) b 70) ¢ 71 b 72) al|221) a 222) d 223) a 224) b I
: 73) b 74) d 75) d 76) a|225) c 226) d 227) a 228) c :
I 77) ¢ 78) d 79) d 80) a|229) c 230) ¢ 231) a 232) a I
: 81) b 82) b 83) a 84) b|233) a 234) d 235) ¢ 236) ¢ :
I 85) a 86) ¢ 87) b 88) d|237) c 238) d 239) a 240) d I
: 89) a 90) d 91) ¢ 92) al241) b 242) b 243) b 244) c :
I 93) d 94) a 95) d 96) b|245) c 246) a 247) b 248) d I
: 97) b 98) b 99) d 100) b|249) b 250) b 251) b 252) d :
I 101) b 102) b 103) b 104) a|253) a 254) d 255) d 256) b I
: 105) b 106) d 107) b 108) b|257) a 258) ¢ 259) b 260) a :
I 109) ¢ 110) b 111) b 112) a|261) c 262) a 263) a 264) a I
: 113) a 114) a 115) d 116) c¢|265) c 266) d 267) d 268) d :
I 117) d 118) d 119) b 120) d|269) b 270) a 271) ¢ 272) a I
: 121) a 122) d 123) a 124) al|273) d 274) ¢ 275) ¢ 276) d :
I 125) ¢ 126) a 127) d 128) d|277) a 278) d 279) b 280) a I
: 129) b 130) b 131) a 132) d(281) b 282) d 283) d 284) b :
I 133) d 134) b 135) d 136) c¢|285) a 286) d 287) a 288) ¢ I
: 137) a 138) a 139) ¢ 140) b|289) c 290) b 291) ¢ 292) b :
I 141) b 142) a 143) b 144) a|293) b 294) ¢ 295) ¢ 296) b I
: 145) ¢ 146) a 147) b 148) al297) b 298) b 299) ¢ 300) a :
I 149) a 150) d 151) ¢ 152) a|301) a 302) b 303) d 304) b I
I I
| 1
I I
| |
I I
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305)
309)
313)
317)
321)

=

306)
310)
314)
318)
322)

a8 8 o

307)
311)
315)
319)
323)

e D e o

308)
312)
316)
320)
324)

Get More Learning Materials Here : &

c|325) a 326) c
d|329) b 330) b
b|333) a 334) d
a
a

327) ¢ 328) b
331) a 332) b
335) b

@g www.studentbro.in



T D S M N S SN N B B NN SN SEE N SN BN BN NI NS B EES SN SN SN N BN BN NN BN BN NN NN BN BN ST NN NN SN SN N NN BN NN BN SN N B B BN B

MATRICES

: HINTS AND SOLUTIONS :

1

(a)
fietd = [§

s a2 1172
4 _“m”[3 —1][3
4-3 -2+21 [ 0O
¢ i
A ‘[5—5 —344 ‘[0 1
CAP=AA = A= A2 =AM =
Hence, A" — {A,lf'n id odd

0,ifn is even
(d)
2
ol = ID olls o =l§*’£J

and [p o] = (7 o] I
= [ ;bz sz [ ] [given]
= a’b*=1=2ab=1
(b)
Given matrix 4 is a square matrix
And AAT =1=ATA
= |AAT| = |I| = |ATA|

:é] Then,

=]

= [A]|AT| =1 = |AT||A|
AP =1 [~ A-AT =|A)%]
4] = +1
(b)
100 k00
Let/ = [0 1 Ol,then,ﬁd = [U k Gl
000 00 k
k2 0 0
=oadj(k!)=[0 k% o= k%l
0 0 K2
(b)

Given, 4 is singular= |4| = 0
Now, A(adj4) = |A|l, =0
~ A(adj A) = 0 ie, A(adj A)is a zero matrix.

()

Given, AB=20

[cosz o« cosa sina] = [COSZB cosPsin
cosasina  sin« cosfisinf  sinf

Get More Learning Materials Here :

IA = A etc.

10

11

T

cosacosPBcos(a—B) cosasinpcos(a —fB)
[ sinasin B cos(a — )

cos Bsinacos(a — )
[0 0
00

= cosfa—p)=0

i

bis
= a — fisan odd multiple OfE

(b)
2 4 5
Given, A| 4 8 10
-6 —12 -15
Applying Ry = B, — 2R, and Ry — R; + 3R,
2 45
=2A=(0 0 0
000

Since the equivalent matrix in echelon from has
only one non-zero row,
Rank(4) =1
(c)
vAB=B,BA=A
~ A? + B2 = AA + BB = A(BA) + B(AB)
= (AB)A + (BA)B = BA+ AB
=A+B
=>A’=AandB? =8B
(d)
[Al=7(1-0)+3(-1-0)-3(0+1)=1
Cofactors of matrix 4 are

i1 =1, C,=1, C3=1
Gy =3, (o =4,0,3=3
Gy =3, Cap=3,033=4
111 133
ad](A)=[3 43l=[1 43]
334 134
133
A—1~[1 4?]
134
(d)

[tis given that A is a skew-symmetric matrix
n AT = -A
= (A1) = (-A)"
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12

13

14

15

16

17

18

> (A7 = (=) A
" ifni
= (Am)7 = (A" ifniseven
(4%) {—A“ if nis odd
Hence, A" is skew-symmetric when n is odd
(d)
1 # =*

CDHSidE]’[* 1 *I By placing a, in any one of the
# * 1

6

Position and 0 elsewhere. We get 6 non-singular
matrices.

* = 1

Similarly,[* 1 «| gives at least one non-singular.
1 % *

(@)

We know that,Tr(4) = ¥, a;
Tr(d) =1+7+9=17
=21 _ [1 2

(d) ) ,
4]"'[0 21712 2

Now,A+B=[§
= |A+B|=E §|=2—4=—2
mso.adi(.q+3)=[2 ‘2]

“(A+B) 1=——[2 7]

:[_1 —1/21
_i[—‘iz 4]a“d31 [0 —]
e A N
[1/2 -1/2
_[—1/2 1/4]
“ (A+B)y ' A1+ B!
(a)
=2, S5 =515

8 5)_ 15 5 =[o m70]

-5 31 l-510
(b)
Cip=1, Cia=—-20=~2
Ciy =l Cin =30 =3

541—0632——452';——

1~2 —zl [1—1 l
- 2 3 —4

0—4—3 3 -3

[—1;2 3/4

- adj(4) =

(©

Since, the rank of given matrix is 1, then

[~4 a~4]:0
=2a—84+20=0
=q=-6

(a)

Since, given equations have a non-trivial solution

20

22

23

A=0

1 3 4
=12 4 —-1|=0

1 5 —2

=1(-8+5)-3(-4+1)+1(10-4)=0
= 6l=—6 = 1=-1

(b)

Since, |a| # 0 So, A™! exists

~AB = AC

= AYAB) =ATI{AC)

B (AT =AM C = B=C

()
11

LetA=|1 2 B = [ land)(
1 4

l

For consistent, |4] = =0

1 4 10
= 1(20-16)—1(10-4) +1(4—2) =0
= 4—-64+2=10

= 0=0

and (adjA)B =0

4 —b6 2 1 0
> [ 2 3llal-ld
2 =3 a? 0
4 — 60+ 2a® 0
= |—6+9a— 3a* =[Ul
2-3a+a? 0

= 202 —6a+4=0-3c*+9%a—-6=10

and a® —3a+2=0

Now, 2a? —6a+4 =0

= (2a-2Na-2)=0

= a=12

Similarly from other equations we also get the
same value

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —
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(b)
Given, B=A5 — A5, where A3 = A+ |
= B = (4%)2 — A3A2
=(A+1)P?-(A=1A?
= A2 + 12 4+ 241 — A% — A%I
=/+2A—(A+1)
= B=A
~Inverseof B = A~}
(d)
Since, ATA =1
a b clla b c 1 0 0
f»‘»[b c al[b c al=|0 1 0]
c a blle a b 0 0 1
a?+b?+c* ab+bc+ca ab+bc+ca
= lab+ bc+ca a®+ b%+c62 ab+bc+ca]
ab+bc+ca ab+bctca a*+b?+c?
1 0 0
=10 1 0
0 0 1
@) www.studentbro.in
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24

25

26

27

28

= a’+b>+c62=1 and ab+bc+ca=0
Now, (a+ b +¢)? =

a? + b? + ¢% + 2(ab + bc + ca)
=142:0=1

>a+b+c=1 ..(0)

Now, (a®*+b*+c*)=(a+b+¢)

(a® + b2 + c%2—ab — bc — ca) + 3abc
=(a+b+c)+3

= a*+b*+c*=1+4+3=4 [usingEq. (i)]

(d)
12211122 988
A = 212[212 “—“[898]
22111221 889
Now,
988 4 8 8 500
AP—44 = 898‘—[848]={050]=513
889 88 4 005
(a)
We have,
0 1
‘q'[1 0

=a=[) olli ol=lo 1l="

Sat=aR=hh=h=; ]
(b)

The system of given equation are
Kx+2y—z=1 (1)
(K-—1Dy—-2:z=2 (i)
and (K+2)z=3 . (iii)

This system of equations has a unique solution, if

K 2 -1

0 K—1 —-2|=%#0

0 0 K+2
=2 (K=2)K)K—-1)#0
= K#=2,01
ie, K = —1, is arequired answer.
(d)

Given,x+y+z=6x+2y+3z=10andx +
2y+Az=p
111
123
124
= 121-6)—-1(1-3)+1(2-2)=0
A-3=0= A=3
61 1
102 3
U 2 3
=26(6—6)—1(30—-3u)+1(20—2u) =0
= u—10#0= pu+10
(b)
|AAT| = |I] = |ATA|

For no solution, A= =0

and A= =0

29

30

31

32

33

= |A[lAT|=1=]4%]|A|

= A2 =1 [+ 14T = |A]]

= 4| =+1

(c)

AB

_[ cos?8  sinBcos e][ cos’¢p  sindcost
cos B sin B sin? B cosdsind sin ¢

[Cos? 8 cos? ¢ + sinB cos d cos Bsind

cos? hcosBsin® + sin?Bsindcosd

cos? Bsind cosd + sin? g sinB cos B

| cos B sin@sindcosd + sin® Bsin? P

cos O cospcos(0 —d) sind cos O cos(B — ¢)
sinBcos ¢ cos(B — ¢d) sinBsindg cos(B — ¢)
v AB =0

= cos(0—¢)=0

= cos(0 — ¢) = cos(2n + 1)%

= 8=02n+1)5+¢, wheren=0,12,..

(a)

We have,
AB=AandBA =B
Now AB =4

=2(AB)A=AA

= A(BA) =A*

= A4 B=A2 [“BA=B]
=4 = 4% [+ AB = A]
and BA=B

= (BA)B = B*

= B(AB) = B*

= BA=RB? [~ AB = A]
= e B¥ [-BA=B]

~A*=AandB*=B8B
= A and B are indempotent matrices

(b)
From given matrix equation, we have
x—y—z=10
-y+z=5
z=3
=3 r=1,y=-2,7=3
(d)
Here, cofactors are
C,1 = cos2B, Cyz = —sin2@
C,; = sin286, C;; = cos26

s |A] = |cos® 26 +sin? 28| =1

. A-1 — L [c0s20 —sin26] _ [ cos20 sin2e

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —
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“ 4] Lsin20  cos26] T l—sin20 cos®
()
Since, B is the inverse of A.
ie, B=A"1
@) www.studentbro.in



T D S M N S SN N B B NN SN SEE N SN BN BN NI NS B EES SN SN SN N BN BN NN BN BN NN NN BN BN ST NN NN SN SN N NN BN NN BN SN N B B BN B

34

36

38

39

40

422 1-1 1
=|—50a12 1-3
1 -2 311 1 1
10 0 0 10 0 0
=>[(] 10 0‘= -5+ a 5+a—5+a]
0 0 10 0 0 10
—3x — 4z

= —54+a=0= a=5
—3x + 4y

(a)
X
|
z
3y +3z

Now, B'(AB) = [x y z] l—3x - 4zl

—3x + 4y
= [3xy + 3zx — 3xy — 4yz — 3xz + 4yz]
= [0]
~ B'(AB) is a null matrix.

(a)

0 3 3
AB=|-3 0 —4
-3 4 0

3y + 3z

=b a O
0 0 1
= |Al=a?+b*=1

Given, A =

abﬂl

Al = iadj (4) = adj(A)

|A]
(c)
We have,
(A+ B)? = A>+ 2 AB + B?
< (A+B)YA+B)=A*+2AB + B*
S A +AB+BA+B*=A*+2AB +B?
= AB=BA
Hence, (A+ B)? =A*4+2AB+B* < AB=BA
(d)

_1=i[x 01_| 2x 0
2x2 l—x 2x 1 1
2x  x
4_T1 0
But A1 =[_, O]
! 0
2% 110 1 -4
1 1|7l 2]:’2x‘1:”‘_5
2x x
(c)
Given,
a a—1
b—1 b|=0
-1 ¢ ¢

Applying C; —» C; — €, 03 — 03 — (4

41

43

44

a 0 —(1+a)
=2|b —(1+b) 0|=0
-1 c+1 [y i |

=—a(l+b)(1+c)—b[0+ (1+a)(1+ )]
—1[0-(1+a)(1+b)] =0
=S —a(l+b)A1+c)—b(1l+a)(1+c)
+1(1+a)(1+b)=0
On dividing by (1 + a)(1 + b)(1 + c), we get
a b 1
- — +
1+a 1+b 1+4c
B +1 . +1+ ! =2
1+a 1+b 14+c¢
1 5 1 i 1
= =
1+a 1+b 1+c
(a)
The given system of equation has at least one
solution, if

=0

=

2

3 -1 4
1 2 —-3]=0
6 5 4

=32A+15)+1(A1+18) +4(5-12) =0
=71=-35 > 1=-5

(d)
210
Given, A = (0 2 1]

102

Ci1=4,C2=1,C3=-2
Co1=-2,0C=403=1

G =103 =-20(33=4
4 1-21" [(4-2 1
~ adji(d)=1-2 4 1 =[1 4—2}
1-2 4 —2 1 4
sladjAl =4(16+2)+2(4—4)+ (1 +8)
=724+0+4+9=281
Alternate
210
|Al10 2 1
102

=2(4-0)-1(0-1)=9

~ |ladj A|=]4|>7* = (9)* =81

(a)

Since, A" =-A

. A% = AAA

And (A%) = A'A'A" = -A3

Hence, matrix 4% isa skew-symmetric matrix

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —
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()
1.2 3%
Given, [lxl]l(] 5 1] 1 ]:0
03 2/l-2
x+2-6
= [1x1] 0+5—2‘=0
0+3—4
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x—4 3 2 4
= [lxl][ 3 }=0 =1 2 -1
-1 0 1 1
- x_4+3x_110___u25 =3(2+1)—-2(1-0)+4(1-0)
4 =9—-2+4+4=11
46 (d) 52 (a)

We have, A+ b = [1
2 Since, A |y | = | 0| is linear equation in three
Clearly, A + B is a symmetric matrix

| I
1 I
| I
| I
| 1
| 1
| I
| |
| 1
| 1
1 I
1 I
| 1
| 1
| I
| I
: Now, variables and that could have only unique, no :
| (A+B)'= _1[ 3 —2] - [—3 2 ] solution or infinitely many solution. 1
: 2 - =~ It is not possible to have two solutions. :
| Al= —[ 4 _4] [ 0 — ] Hence, number of matrices A is zero. I
: o 53 () '
| AT BT = [_ _1] Since, A is invertible matrix of order n, then the I
: We observe that (A + b)~' is a symmetric matrix determinant of adj 4 = |A|"™" :
: and (A+B) 1+ A1 +B1 54 (c) :
1 47 (9 . [48 2 5 1 - . I
I v ahri e Given,adj|—1 1 —2 G (1) 1
I ' on 021 2 - 2 I
| = A—=1,=A—=AA" = A(I, = AT) 1 0 2 1
: [A =1, =AU, — AT Cofactors of I—l 1 - Zlare :
| = |A||l, — AT| 6 2 1 1
: = |A||l, — 4] €11 =50C;=1C;53=-2 :
I 48 (c) (1 =40 =103=-2 "
: 1 1 1 1 C31=-2,C3,=0,C33=1 :
- SHll7F & 5 4 =2 5 a -2
| I
I A? = ‘E; ‘? “F’i ‘? = [ 1 1 0f= [ 1 1 0 l I
1 ————| = -2 -2 1 -2-2 b [
: i iﬁ 1VI§ i vZ V2 On comparing the corresponding elements, we get :
I =en g 816 a=4, b=1 1
: 1,1 1+1=[0(}] -“d [a b] =[4 1] -
| 272 272 S -
| ~Matrix A is nilpotent of order 2. ahg I
| 1
I Let A be a symmetric matrix. Then, 9fc 1
| AA =] =[xa+yh+zg xh+yb+zf xg+yf+zc] 1
: S (A4 =] Now, ABC =0 \
I =AY AT =1 = [xa+yh+2zg xh+yb+zf xg+yf 1
1 X I
i = (A7) = (A7) +.57] H s |
: @) =@ [AT=4] z -
| = A~! is a symmetric matrix = [ax?® + hxy + gxz + hxy + y*b + fzy + gxz + 1
: 50 (a) yfz + z%c] :
| Since, given matrix is a triangular matrix, so its = 1
: characteristic roots are the diagonal elements. = lax? 4+ by? + cz® + 2gzx 4+ 2hxy + 2 fyz] = :
| Hence, required roots are 1, 3, 6. 56 (d) [
| I
S @ et = [2 1
1 3 2 4 7 -
I Giventhat, A=[1 2 -1 Let B be the multiplicative inverse of 4, then I
: 01 1 AB =1 :
I and A™! :%ade => B A1 ]
| I
I = |A| e = [E —=1]_[% =l I
| 8-7 [—7 2 ] [—7 2 ] 1
| 1
| 1
| I
| I

o o o)
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| I
1 I
' :
|

: 57 (c) We observe that the leading minor of the third :
| 4100 order of this matrix is non-zero i.e. I
| LetA={3 0 1 0 i 2 3 :
: 6 020 0 0 —3|=-12# 0.Hence,rank(A) =3 :
I Now, we take a submatrix of order 3 x 3 0 —4 -8 i
: [4 1 ol 63 (a) :

B=|301 3 -2
| i - 1
I 60 2 Given, A+1 [4 1] !
| Bl=-16-9=0 ca-i=ari—a=[ Y20 !
" Now, we take a submatrix of order 2 x 2. - 4 1 02 "
; 41 = B
: i G [3 0 [4 - 1] :
| Cl=0-320 a+na-n=[ 1l 2= 5]
I ~ Rank of matrix 4 is 2. i
" — 64 (d) "
| (d) 1 0 1 - 1 We have, 1
| _ _ _Ln _ pn I
| LetA=[—1 1 0‘X=[y]and8=[ll Ad=klomldl=lckl =l =k I
: ol 1 z 2 65 (d) !
I L1 1 -1 -1 Given, A = “b] f
I At==1 1 -1 cd I
| f 1 1 = [ H 1
! Now, X =A~'B ¢ dlle g !
" 1 -1 =1 :[a2+bc ab + bd "
I =5 1 _1 ac +dc bc +d? I
! “A—(a+d)A+kI=0 !
" = [a2+bc ab+bd]_[az+ad ab + bd "
| =E D o ac +dc be+d? ac +dc ad + d? 1
| e +[FO=[0 9 I
: 59 (a) 0kl loo :
| - bc—ad + k ] [ I
" 7 1 2 +2[4]:[21+4+150]+[8] 0 bc—ad + k 1
: 9 21 2 27+8+ 4 On equating, we get :
35 43 be—ad+k=0

| = + = i
| 60 (b) ]
| Also, |2 %] =0 I
| Since,A, B and C are n X n matrices ans, if 4% + S L] = I
: 2A% + 3A + 51 =0, then 4 is invertible. = ad—bc=0 {
I 61 (a) ~ FromEq.(i), k=0 "
: We have, 66 (b) :
. |Al = —1,1B| = 3 o 21 _EL I
: |3AB|=33 ]AB|:33IAIIB|:3><_1X3 Gl\-’Ehthdt,A—[z 1 3 and B = ? ? :
' - 1z A '
1 62 (9 - AB=|, HIE zl :
" 1230 1 |
| _ 2432 _[2—6+1 1—4+1 I
: LetA =131 3| Then “[4+3+3 2+2+3 I
: 6875 _ [—3 —2] :
I 1230 10 I
I 2432 : r_[-3 10 I
" A~|3,7 3| BYapplying Ry = Ry =Ry — Ry — Ry = (AB) —[_2 7 |
: 0000 68 (b) '
1 12 30 We have, ]
I 0 0 —32| ByapplyingR; = R, —2 Ry, 2 3 =5|][3 -5 I
: e 0—-4-83 Ry = R;—3 Ry 4 _AA_[_q. 2”_4 2] :
I 00 00 »42=[29 —25 I
| =20 24 I
| I
| 1
| 1
| I
| |

o o o)
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AT s 729 3 -
sATESA=] 00 24] 5[ ]
z_ea_[14 07_
sA2-sa=[ C|=141
71 (b)
Given that 4 is a singular matrix
v Al =0
v AadjA=|[A]|=0
~ A adj A is a zero matrix
72 (a)
3 1 5 =1
P

5L T
404,74
1316

[14—13]
73 (b)
110
121

2 1 0
2: i3 A

5 6 2
3 4 1
Hence, A3 —=342—-1=0
74 (d)
+ PRel 5 P =g
Now, the system in matrix notation is PX = B

= P ‘B QB
1
:
5

1
[] ‘13 —5 m
1 5
= y:§(13—5+5m)

= =27 =8+5m (giveny = -3)
. om = -7

75 (d)
Since 4 is invertible. Therefore, |A]| = 0
Thus, option (d) is correct.

76 (a)

We have,

[2 a5 Sl=1p 1
o= o (G G A

:A=[—23 _21](0 {)”g g])

=4=5 31 3=0 o

77 (c)

Given, A =

& A and A3 =

7. 9 3
15 19 6

9 12 4

Get More Learning Materials Here : &

78

79

80

81

82

83

[f A is a square matrix, then 4 — AT is a skew-
symmetric matrix, then |4 — AT | is ‘0
square as A is of odd order or even order

(d)
0(A)=3x20(B")=2x3
(a) CB + A’

Now, order of CB
=(order of € is 3 3)(order of B is 3 x 2)
= orderof CB is 3x 2
Since, 0(A")=3x%x2
. Matrix CB + A’ can be determined.
(b) O(BA)=3x3
and 0(C)=3x3
~ Matrix BAC can be determined.
(c) O(A+B")=2x3
= 0(A+B") =3x%2
and 0(C)=3%3
~ Matrix C(A + B") can be determined.
(d) 0A+8B')=2x%3
And O(C)=3x3
~ Matrix € (A + B") cannot be determined.
(d)
Given Adisa matrix oforder3and B =
|AlA~, |A] =
@ |A|A) = B = (adj) 4)

= |A]P1=25

= 14]

= |B|
(a)
—241(-24] _[00
2=[-1 2”-1 2 =[c} 0
=~ A%is null matrix.

(b)
For unique solution,
k 2 -1
0 k-1 =2
0 0 k+2
= k(k—-1)(k+2)+0
= k+0,1lor-2

(b)

Given, A = [_21 _?l]ands':[ﬂ
Vyood gy

 at==3[0 =30 1l

Also, AX =B

= X=A“B=1[1 1]

312 1111
s 13+2 []
3le+1l T 3l7
(a)
123
ﬂz[ZlSl
559

"or a perfect
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| I
1 I
| I
| I
: =1(9 — 15) — 2(18 — 15) + 3(10 — 5) Given, AB=A = B=1I '
| =—6-6+15 And BA=B = A=1 I
: =30 v B=]andA=1 ;
| Hence, the system of equations has a unique > B’=PB and 4°=4A I
: solution. 92 (a) :
| 84 (b) 0 x yz l
| o 1
I Itis given that LetA=|""* v ap be a skew-symmetric I
1 1 1 —y—a 0 c |
I A — [ —-_7 —b —C D l
' 1 11 1]_[2 2 matrix. Then I
2 — —_ — ']
: - [ H - [ 21~ L 0 x y z :
3 — = 2 — - 2 — U b
i SN =2a =20 =24 A= 772 5 Bl ey b as? !
I Continuing in this manner, we have A" = 2"1 4 =y—d U € 1
I 85 (a) 5 @ _z—b—c0 !
: We have, 1 -1 1 :
| (571 A7) = (A7) (B [+ (PQ)? Sings, =0 2 _3] .
: =@ P 2 1 0 :
| =it AN =48 3 1 1 i
I 2 2110 -1 ~B=adjd=|-6 -2 3 !
-1 g=1y —
: »@ra =[5 Sl ol ol % B :
| -1 g1t _ |2 —2 5 -5 5 I
I =(BAT) ‘[2 3] = aij=ln 10 —15 I
: Hence, option (a) is correct 10 5 0 :
5 =5 5
[ 86 (¢ ) 1
= |adj B| = — = 625
: Here, C, A and CT are matrix of ordern X 1,n X n |adj B 100 150 35 :
[ and 1x n respectively. Given that, € = 54 I
: Let CTAC = k I :
| Then, (CT AC)T = CTAT(CT)T = |C|=5%A]l=125|0 2 = 625 I
: = CTATC = CT(~A)C _ 2 1 2 !
I =—CTAC = —k Hence, 29 = 825 _ 4 "
| =CAC=- "ooel 625 -
I =2k=-k = k=0 94 (a) 1
| = CTAC is null matrix. 6 8 5 I
: Which shows that CT AC is a zero matrix of Given, A = I‘i- 2 3’] :
| orderl. 9 7 1 ; 1
: 87 (b) amd symmetric matrix B = % :
I Since, A + A" is a square matrix 1([6 8 5] [6 4 9 6 6 7 !
: o (A+ATYT = AT + (AT)T = AT + A B 2”4 2 3|+|8 2 7“:[5 2 5] :
: Hence, A + AT is symmetric matrix G T 2 7 4 5 3 1 7 5 1 :
|88 (d] £ s |
| 11 fig 1+1 1+27 123 , ] P—— . |
: = [321 azz] [2 41 24 2] = [3 4 The matrix [—2 -4 6] is singular, if :
89 (a) =t -2 B
I 5 10 3 !
| 123 —1 |
i _ -2 - =0
: Given, P = [2 3 4‘ - l A 50 16 +§ _; E] :
! e = —1(60 +12) + 2(30 + 6) + b(—20 + 20) = !
| :l234[8 10 12] = —72+72+0b=0 I
: 345ilo00—4 Hence, the given matrix is singular for any value :
" 5 of b 1
| P, =[2 3 4]|10 96 (b) I
| 0 _ o3 :
I 10430 = 40 det (24B) = 23 det(A) det(B) H
I = 8det (A) det (B) I
| 91 (c) 97 (h I
I (b) I
| 1
| 1
| I
| I

o o o)
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| I
1 I
| I
| 1
: ¢ij = XP_; ayby; (In general) 106 (d) '
1 And in a diagonal matrix non-diagonal elements We have, I
: are zero le, 3A34+2A%4+5A+1=0 :
I _{0, if i #j =>[=-3A"-24"-54 I
: W lay,  ifi=) = [A71 = (~34° - 242 —54) 4" :
: SO, Cij=-ﬂﬁb” =>A‘l=—314.2—21"1—51f :
I 98 (b) 108 (b) I
: Here, |A] = (1)(9) — 2(—11) — 3(6) The given system of equations are {
I =94+22-18=133 x+y+z=0, "
: Since, A~ 'adj (A™") = |47} 2x+3y+z=0and x+2vy=20 :
' >atag e =AUk tieres |3 34 |= Tiii=~0— 1) s~ :
: = A-A"1 adj (Av-l)z [:M[)—IA}3 €re, ? 23 é =100-2)-10-1)+4-3) :
| = adj (A" =(4aD'4 = 25T 41=0 I
| i(A~1) = I
| = |Aladj(A™") = A (But|4| # 0) = This system has infinite solutions 1
: 99 (4 109 (¢) :
1 -1 1
I _[1 213 2 I
| Let A1 1 —1 -5 2= 2] :
| =1 1. i I
_[3 2 1 2
I SJAl=11+1D+1A-1)+1(1+1)=4%#0 =2X~[D _2]+[7 4] I
: Rank ofmatrix4is3 s R [4 4 {
I 100 (b) 7 2 I
| St y2 22 ) . 5, s [ 2 2] |
: Let—=X,z=Y andc—z = Z, then given equation 1772 1 :
! will be 111 (b) i
: X+Y-Z=1X-Y4+Z=1-X+Y+Z=1 Given, A=A",B=8' :
I 1 1 -1 Now, (AB — BA)' = (AB)' — (BA)' 1
: Here, A=|1 -1 1 =B'A' — A'B' :
-1 1 1
=BA - AB
: Now, [4] = —4 % 0 i -
| ; > o : i - I
I Th.ercfore, th.c given system of equation has R T— ST ) '
| unique solution. 113 (a) 1
I 102 (b) . . . ) i
I 1 ‘g i Given that, p is a non-singular matrix such that I
! IE{A—A’)] =S (A= AY =5 - A) 14+p+p2+..4p" =0 !
! 1 > 1+pA+p+p*+..+p) =0 I
1 =—=(4-=-A" - TS . 1
| 2( ) = ] n+11:.; =0 "
: Hence, it is a skew-symmetric matrix. = P =il :
| 103 (b) = rEp =1 1
| . . 4 2 = p"=1/p 1
I s o N »pt=pt l
| = - 1
I and  |4] = |§ _f;| =10 114 (a) I
: 1 X [5 10 -5|[5 '
I A1 =_[ 4 2 ] Given, |¥|=—|-5 -2 13]|]|0 I
| 101-3 1 gzl *lio -2 6lls I
" 105 (b) 1[25+0-25 !
: 3 -3 4 :E[_25+D+55 |
I Llet A=|2 -3 4 504+0+30 [
| 0 -1 1 1[0 I
T
I 1 -2 =2 =— 40] !
: ~adjA=|-1 3 3 *0lgo -
I 0 -4 -3 X 0 i
| 1 -1 0 = [y] =11 I
: =|-2 3 -4 z 2 {
I -2 3 =3 = x=0y=1z=2 I
| |
| I
| I
| I

o o o)
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Y x+y+z=0+1+2=3
115 (d) .
[y ol =B1=F]

Then, X =yandY =x

1—|—t:;1n‘3{5!| 2tan®
1—tan%?8 2tan®

i 1+ tan?0 1+tan39‘ Ia —b

1 — tan? 9

2tan® 1-—tan?0

1+tan?0 1+ tan?0
[cosZﬂ—stG :[a b]
sin28  cos20 b a
= a=cos20, b=sin20

(d)
-1 =2 =2
Given, 4 = [ 2 1 —ZI
613 —6 —6
Csz 633
(B) = 3 *6]
—6 -6 3

-1 2 2
=3|-2 1 =2|=34

-2 -2 1

117

l2‘11
CZI
34

CIZ

we B = (:22

= adjA =

118 (d)

Given equations are
px+y+z=0x+qyv+z=

prl1
1 g 1|=0
11r
Applying €; —» C; — Ciand G5 = C5 — (5
p 1-p 0
2|1 g-1 1-q|=0
1 0 r-1
p
— 1 0
1-p
S@A=pl-QA =) |7 — -1 1
. 0 1
1-r

=>1-p)(1-qd-1)

ie, y=x
116 (c)
Given [\ o mniﬁ] [-tlane tanﬁl] =
—b
5 o)

R [1 — tan B] 1 [1 — tan BI
tan 8 11'"1 +tan?8ltanB
=[5~

1 1—mne —zmne a -b

a

]

0,x+y+rz=0
Since, the system have a non-zero solution, then

e
Smce, p.qr+l
1 1
P +
1-p 1-g¢q
1 1
-1+

1-q

=

W-1(-7—-

1—-p
1 1
1—p+1—q
119 (b)
Given, AB=1 = B
Now, A7 ! = 2004
14l
1 —tang
]
tanz 1

=

=4

8
1+ tanZE
AT

= cos?=A"
sec?- 2
2
120 (d)
Given equations are
3x+y+2z=3 ..(i)
2x =3y —z=-3 ..(ii)
and x +2yv+z =4
3 1 2
2 _3 _1li
1 2 1
3 1 2
=3 =1
1 2 1
—1 2
7=

Let A =

Al =

=3[,

=-3-3+14=8
-1 =3 fid
3 1 -5
5 7
-1 3 5
-3 1 7
7 =5 -11
L did =
A9 s

Now, X = A“B

AL

—3 9+20
=G 3+ 28
21+ 15— 44

x 1
)| -
4

2
= x=1y=2,z3=-1

adj.A =

" A—'l

-8

=

-1

...(iif)

Tzl 3]

=3(-3+2)-1C2+1D+24+3)

T
—11]

1[-1 3 5]

il

.t o

3
B=|-3

4

o

-3 1 )
7 —=h

]

=1k

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —
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| I
1 I
' :
|

: 121 (a) 2 1-5 :
I A2=24—-1 . ;—124 1|=0 |
| 24 _ = —a |
! # 2;“‘ ‘Az_’q‘;(z;“‘ frsd = 2(2a+ 14)— 1(~a — 2) - 5(-14+ 4) = 0 !
I i Wiy =4a+28+a+2+50=0 i
I = AW=34-2l >5a=-80 = a=-16 I
I = A2 A=34A-21A=302A—-1)-24 ]
: = At=44-3] e '
I S = The system of given equations has no solution, I
: Similarly, A" =nd — (n — DI 11 {
| 122y ifft « 1/=0 I
: det(Mr}:[ F T_l]zzr—1 11a _ !
i 2007 r— 1200? r Applying €, — C; + C; + (3 and taking i
! common (a + 2)from C;, we get 1
I Zdet(M‘)—ZZr—ZGU? 111 I
| 1
' 2007 x 2008 (@t2hl ¢ =0 I
I =2 X ——————— — 2007 = (2007)? 11a I
: 2 Applying R, = R, — R{,R; » R; — R, :
| 123 (a) T % 4 1
" 0o 1 -1 = (a+2)|0 a—1 0f=0 I
I letA=|-1 0 2 0 0 a-1 !
: 1 2 0L > (@+2)(@a—12=0 -
! a=l-1 o 2 = a=1-2 . !
I 1 =3 0 But & =1 makes given three equations same. So, I
| —0 | -1 |—I 2 4 |—1 | the system of equation have infinite solution. So, 1
: =2 0 1 -2 answer is ¢ = —2 for which the system of :
: =0+2-2=0 equations has no solution :
: . 4 2 21 i :
I ) : _x1 I
I Now, (adjA)B=|2 1 1]||=-2 Given, A = 10 I
1 2 1 —-1113 1
! 4-4+6] [6 Azz[x 1”x1 :
| 2 —=2=3 -3 1 |
: « This system of equation is inconsistent, so it has e g% _|_ [ - :
| no solution = ce=) I
1 125(9 131 (a) '
1 Given, D = diag (dl,dz, d:.', e "in) Given that,Ahl =1 (ad] A) ]
1 -1 _ qi -1 -1 -1 I
I T3 {=] 2 Aap(di e sudar) On comparing with A=* = IAIad]A we get I
| a I
: We have, A= i :
I _— [1 a |A] |
! 0 1 Now, lal =[5 3|=0-6=-6 !
I = A" = 5 nla] [Using PMI] I
I 1 2 Ad=—= I
I L. 6 I
' Sl s imiamn(0 @ 13219 !
: o 0 1 now2 0 0 11011 + Q12012 + @13C53 + 014014 = |A| :
| n 133 (d) I
: 127 (d) Given equationare x+y+z=6,x+ 2y + 3z = :
" The given system of equations are 10andx + 2y + Az = 10 "
: 2x+y~—-5=0 (1) Since, it is consistent. :
I x—=2y+1=0 (1) 111 i
i and2x — 14y —a =10 ..(iii) ~[123]=0 1
: This system is consistent. 1224 {
I = 1(24-6)-1(1-3)+1(2-2)=0 1
| 1
| 1
| I
| I

o o o)
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=2 A-3=0 = 4=3

134 (b)

135

138

139

140

142

= [l al=2[1 1] =24

A*=2A2A=4A* =4 x 24 =2°A
Similarly, A% =274
= A‘EDO =" 299;‘4

(d)
cos2080 —sin20
t =
Let. & [sinZB cos 20
& |A] = cos? 208 +5in®20 =1
.. _[cos28 sin20
i ad]A_[—sinZE' cos 20
'A-]':l cos20 sin20
h 1l-sin28 cos26
_ cos20  sin?26
—sin28 cos 20

()

Give equation can be written as,
_38 112
ZX_[.? 2] [34
_[2 ®61_,-J1 3
:ozx_[4_2]—2[2_1]
_[1r 3
= X_[?_—l]
()
We have,
AB =20
=|AB| =0
= |Al|B] =0
=|Al=0o0r|B] =0
_[1 0 _[0 0 _
LetA—[O D].B-[O 1].Then,AB—O.But
A#0,B+0

(b)
1 -1 -2
Given, A=12 1 1

4 -1 =2
1[-1 © 1
5 A_1 =§ 8 6 '—‘5‘|
-6 -3 3
, -1 0 1 3 i 8
Now, A'1D=§ 8 6 —5“5]=5[—1I
-6 -3 31111 0
X 8/3
- B[
Z 0
(a)

Given equationsarex —cy — bz =0
cx—y+az=0and bx+ay—2z=10
For non-zero solution

1 —¢c —b
c —1 al|=0
b a —1

=1(1-a*)+c(—c—ab)—blac+b) =0
= a2+ b2 +ci+2abc=1

143 (b)
We have,
Det (I,,) = 1(# 0) @ rank (I,) = n
144 (a)
The given matrix A is singular, if
8 -6 2
[Al=|-6 7 —4{=0
2 -4 2

= 8(7A—16)+6(—64+8)+2(24—14)=0
= 561—128—-361448+20=0
= 201 =60
= A=3
145 (c)
LetB=1+A+A*+ A% ..
S AB=A+A*+ A%+ 0

=>B—AB =1
=B(-A)=1
=>B=(-4)"
0 -1 1p—3 2
:’B:[—a =zl =g 0
=[1/2 —1/3]
-1/2 0
146 (a)

Since A4 is non-singular matrix
o |A] # 0 = rank(A) = n
147 (b)

#=[ gl el=l Ty

Now, f (A) = A =34 +7
e Fom 12 1 =2 10
=[2s "17]-3ls "5+ 7o «
[ = 6]
= 2 3 6 3-6 3 6

@y D, Sl e+ e l=
[U 0
00
148 (a)

The given system of equations will have a unique

solution, if
1 1 1
2 1 -1
3 2 k
149 (a)

Given, 2x+y—z=7 (i)

x—3y+2z=1 (i)

and x+4y—-3z=5 . (i)

From Egs.(i) and (ii), we get

S5x—y=15 -(1V)

From Eqgs. (i) and (iii)

Sx—y=16 (V)

Egs. (iv) and (v) shows that they are parallel and

solution does not exist.

#0=2k+0

S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —
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150 (d)
We have,
x=[2 ox2=[5

(c) do not tally with [g _8]

-3
152 (a)
We have,
A =a;| =1k Al = k™A

153 (b)
0 071 0 0
1 UHG 1 UI
b —=1lla b -1
0
0

1 0
=0 1 =]
0 0 1

154 (d)
Given that, A = [a O]

2 a 0
e 1 1”1 ]
_[a +0 040
T la+1 041
=[a2 U]

a+1 1
Also, B = A* (given)

1 0)_ [ o 0
:’[5 1*[a+1 1

AZ

1
0
a

155 (b)
We have,

4 0 0
A(adjA) = IU 4 0‘
0 0 4

= |A|l =41 [~ A(adj A) = |A| 1]

= |A| =

= ladjA| = [A]*  [ladj 4] = |A["7"]
156 (a)

Given, A= [w D]

, w 0 w* 0
At = 0 cu“[] w] [0 w]
3 _ [w? 0][w 0] _ [w® O
= = [0 w? [{)w _[0 wg]
Similarly, 4°° = [6‘”50 w-?”
() 6w? 0
= [0 (w3}16w2

=[w2 DJ

0 w?
=w?A
157 (a)
We have,
AB =14

Clearly for n = 2, the matnces in options (a), (b),

Clearly this is not satisfied by any real value of a

158 (a)
cosB sinB

Lt A:[—sine cosB
. ; _ [cosB —sin®
= ad](A)_lsinB cos 0

159 (a)
vJAl=0-1(1-9)+ 2(1 —6)
=8—-10=-2=%0

=1 1.-1
adj(A):[B—cS 2
5 3-1

1-1 1/2 —1/2 1/2

4 = [8_5 z] [ o

3 -1 15/2 -3/2 1/2

160 (a)
|f(@)] = 1(cos?0 + sin?0) = 1
cosB sinB 0
Now, adj{f(8)} = |—sin® cos8 0]

0 0 1
cosB sin6 0

0 {f(f?)}_1=[—sin6 cos0 (ll=f(—-9)
0 0 1

161 (a)
Given, x+4day+az=0 ..(i)
x+3by+bz=0 (i)
And x+2cy+cz=10 (i)
For non-trivial solution
14a a
13b b
12c c
ApplyingR, = R, — R{,R; = R; — Ry
1 4a a
=10 3b—4a b—a
0 2c—4ac—a
= 1[Bb—-4a)(c—a) - 2(b—a)(c — 2a)] =
= 3bc — 3ab — 4ac + 4a?
—2(bc—2ab—ac+2a%)=0
= bc+ab-2ac=0
=  ab+ bc = 2ac
162 (d)
We know that
rank (4 B) < rank(4)
and, rank (A B) < rank (B)
~rank (A B) < min(rank 4, rank B)
163 (c)

=0

=0
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(1-
Leta = I h ‘ and B = [byy byp by3 ++-byy] be two
8m1

non-zero column and row matrices respectively
We have, A B =

a1 by Gy1 b1z @49 by3 rAyg by

a:aa_bn aZ‘l.b‘l? 321_513 aZ‘l'bI n

A1 b11 iny brz @y b1z Gy by

Since 4 and B are non-zero matrices. Therefore,
the matrix AB will also be a non-zero matrix. The
matrix AB will have at least one non-zero element
obtained by multiplying corresponding non-zero
elements of 4 and B. All the two-rowed minors of
A obviously vanish. But, 4 is a non-zero matrix.
Hence, rank (A = 1)

164 (c)

1 -3 2 10
s24[5 —a1=lo 1
A=A

2 =1 1t E3_ 3— 2
2[ 3 2 I [ 5 3 |
=[5 G 3=l
165 (a)
If A is any square matrix, then
A4 =Fand A=A
Since, AZ—A41=0
= A14%2-A"14+A47U=0
> (ATNA-(AMAD+41=0
= A-1+A1=0=>41=1-4
166 (a)
Since, B is invertible, therefore B~ exists
Now, rank (4) = rank[(AB)B '] < rank(4B)

But rank(AB) < rank(A)
rank (AB) = rank(4)

1

167 (c)
. 4 2 _
Given, A = [3 4]DF ordern = 2
el [T
 ladja)] = > =[5 4] =10
168 (d)
cosf sinf@ ; sinf — cos @
COSB[-sinB c038]+ [cnqﬁ' qinﬁ'
:[c0528+sin9 ] [
0 cos?28 +sin? @
169 (b)

Let A denote the matrix every element of which is
unity. Then, all the 2-rowed minors of A obviously
vanish. But A is a non-null matrix. Hence, rank of
Ais 1

170 (d)

As det(4) = +1 A~ texists
and A™1l= (adj A) = +(adj A)

" de t[A)
All entries in adj (A) are integers.
s A7 has integer entries.

171 (¢
Since, A is invertible
1 0 —k
~ |Al#£0 = lz 1 3|=0
k 0 1
=2 11-0)+k(0—-k)=0
=21-k2%0 =2k++1
172 (b)
We have,
[ 1 —l:ane][ 1 tanﬂ]_l ” [a —b}
tan @ 1 —tan#d 1 b a
1 wtanB] 1 —tanﬂ]
tan @ 1 1+ tan28 ltan@ 1
=[a —b]
b a
- 1 [l—tanzﬁ —2tanf | _ [a —b]
1+tan20| 2tan® 1-—tan?6 b a
1—tan?8 —2tan@
- |1+tan?8 1+tan?@ :[a —b]
2tand 1—tan?@ b a

1+tan?@ 1+tan?6

cos2f —sin26 :[a —b]
sin2f8 «cos2@ h a
=>a=cos28,b=sin28
173 (c)
We have,

x*+y*+z2#0

= At least one of x, v, z is non-zero

Now,

x=cy+bz,y=az+cx,z=bx+ay
=>x—cy—bz=10

cx—y+az=0

bx+zy—z=10

As at least one of x, y, z is non-zero. Therefore, the
above system of equations has non-trivial

solutions
1 —¢ —-b
sle =1 al|=0=2a?>+b*+c*+2abc=1
b a -1
174 (c)

A2 —4A+101 = A

ad ER | R B R RS TP
- [12 _kg]

=1, ~_+52k_~?t gikkz] - aé _411?] ¥ [(1)0 13

=[2 7]
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1 9 -3k ={1 "
—6+2k 4+k*—4K 2 k

=29 -3k =-3,—6+2k=2 (1)

and 4+k*—4k=k

>k?-5k+4=0=>k=41

But k& = 1is not satisfied the Eq (i).

175 (a)

Given, A =24 -1

Now, A3 = A% - A =24% = —IA
=247 -A=2024-D -4
=34-21=3A-(3-1)I]

A" =nd — (n—1)I

176 (c)

Wehave,lé TJA=[{1 _11]
sa=[o3 [ -1l
> a=[ 73]l -4l

=lo 1l

177 (b)

It is given that A is an orthogonal matrix
CAAT ==ATA= A"V =AT

178 (a)

Let A=14
12 31 [1 0 0
= |2 3 4|=|0 1 0|4
3 4 61 10 0 1
Applying Ry = Ry — 2R, and Ry = R; — 3R,
1 2 37 f1 00
0 -1 =-2[{=|-2 1 0|4
0 -2 -3l -3 0 1
Applying R; = R; — 2R,
[ 2. 3 1 0 0
0 -1 -2{=|-2 1 0]4
o o 11 1 -2 1
Applying R, = —R,and R, = R, — 2R,
1 2 31 [1 0 0
01 0l=|0 3 =2|A
o 0 11 11 -2 1
Applying Ry = R, — 2R, — 3R,
(1 0 0] [-2 0 1
0 1 0|=|0 3 -2] A
o 0 1 L1 -2 1
—2 0 1
- At=[0 3 -2]
1 -2 1

179 (a)

\ 1 27_1713
Given that, 2X + [3 7 [7

= 2=[; 3]-[;

Get More Learning Materials Here : &

_[2 67_,[1 3
_[4 —2]_2[2 —1]
= 3
= X= [2 _1]
180 (b)
Since the given matrix is symmetric
c(Az=(A)=2x+2=2x—-3=2x=5

181 (d)
111
Given,A=3l11 1]
111
111 111
A2:3l111],3[11119;ﬂ.
111 111
A* = A% A* =94.94 = 81.94 = 7294
182 (a)
1 w* w
Now, |w? w 1
w 1 w?

= 1(w?®-1) — 0?(w* - w) + w(w? — w?)
=1(1-1) - w?*(w-w) +0
=0
Hence, matrix A is singular

183 (a)
Given system of equations are
x+y+z=6x+2y+3z=10
and x+2y+Adz=pu
The given system of equations has infinite
number of solutions, if any tow equations will be
same ie, the last two equations will be same, if
A=3p=10.

184 (a)
Given, (A+ B)(A—B) = A*> — B?
= A’ —-AB+BA-B?=4?-p?

= AB=BA
Now,(ABA=1)? = (BAA™1)? = B2
185 (c)

Since diagonal elements of a skew —symmetric

matrix are all zeros i.e. a; = 0 for all i
1

~tr (4) :Zaﬁ =0

i=1
186 (c)

: P63=P(I—P) =P2=1-P)

=PI—P*=PI—(I—P)

Now, P*=p-pP3

> P*=P2P-1I)

= pt=2p2-p

= p*=2/—2P-P

= pP*=72]-3P

And P5 = P(2]—3P)

= PS=2P-3(-P)
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| I
| 1
| I
| I
: = PS=5P—3I 0 0-1 :
T _ _
I Also, P® = P(5P —3I) AT = 01 é 00 =4 I
| 6. op? _ = [
| = PS=5p2_3p 192 (b) i
I = PS=5(1-P)—3P We h !
: = P®=5I—8P . -
! T Az_“_[m 15]_[5 0:[5 18] _ g I
: So,n=6 27115 251 7 lo sl 7115 20 '
I Alternate Solution sk=5 1
| « PM=5[—8P 194 (b) :
I =5(I-P)-3P 1 1 1 X :
i =P(5P-3I) (x P2=1-P) W=l =2 2 N =|F :
: = P(2P — 3P?) 01 3 1 2 -
: = P2(21 - 3P) and B 3] H
I = P?[2(1 - P) - P] 4 !
: = P2[2P2 — P] ~ AX=B8B :
I = P3[2P - 1] = X=A"'B I
| - P4 [f s p] 4 2 0 1
| R I
I — pt.p2 — pé Here, A~ . 53 0 :
| — I
" = n=6 1 2 0 0 "
I 187 (b) “X=21-3 0 3|3 I
! A*=AA=AB.A — alla !
I =A.BA=AB=A 1 00:06:102 [;l I
| I
189 (d) ~6
| - I
! i 5 .5 0-6-12 3 !
| Let A=10 1 2 Thus y = 2 -
: 0 0 1 z -3 :
1 2 =3
l al=lo 1 2|=| 1 5@ l
I 00 1 01 The given system of equations can be rewritten as 1
! 1 =9 = matrix from AX = B as 1
: and adj4 = [0 1 —2] 1= 1 :
1 0 0 1 1 2 -1 l ] |
| . 1 -2 7 1
: hence, A‘lzm ade=‘0 1 —2] Now, |A| = 1(6+.‘1)+1(3+2)+1(1—4) :
I | a0 04 =7+5—-3=9%0 I
: so, required element = Ay3 =7 Since, |A # 0. So, the given system of equations :
1 190 (a) has only trivial solution. So, there is no non-trivial I
: “lAl=1 . o solution. :
cosx  sinx
: and A° =|—sinx cosx 0 136 ‘ , , :
" 0 0 1 [f matrix has no inverse it means the value of "
1 cosx —sinx 0 determinant should be zero. I
: and adj A = (A°)' = [sinx cosx []‘ 1 -1 x {
| 0 0 1 1 x 1|=0 I
I adjA  [cosx —sinx 0 =4 1 I
: A A= Al =|sinx cosx O0]|=f(—=x) [f we put x = 1, then column Ist and Ilird are :
I 0 0 1 identical., "
: wlAl=1(0—-1) = — 24+x 3 4 :
I & Cofactors of A are Since,| 1 -1 2 I is a singular matrix 1
: Cll = 01612 = O, 613 =-1 X 1 -5 :
| C31 =0, =103 =0 2—;1' _31 ; —0 1
: C31 - “"1,(:32 20,633 :0 x 1 ___5 :
: = (24+x)(5-2)—-3(-5-2x)+4(1+x)=0 }
| |
| I
| ]
| I

o o o)
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198

199

200

201

202

=2 6+3x+15+6x+4+4x=0

13x+25=0 =
= = = [ J—
X x=—7
(a)
We have,
2 3 1 4
A=10 1 2 -1
0 -2 —4 2
2 3 1 4
=>A~0 0 00 Applying Ry, = 2R, +
0 -2 —42
Ry
z 8 =5 Applying C; = €3 — 2C,
=4~|0 0 00 Cos CotC
0 -2 0 0. TR
[2 3 =5 7]
=2A4A~|0 -2 00 Applying Ry < R3
0 0 00
Clearly, '3 _32| # 0 and every minor of order 3 is
Zero
Hence, rank of A is 2
(b)
We have,
2 _aa_[a b][a b:[a2+b2 Zab]
i =44 [b a [b a] 2ab  a’+b*?

o !

= a2+b2,ﬁ'2:2ab

(d)

In a square matrix, the trace of A is defined as the
sum of the diagonal elements

Hence,trace of A = Z a;

i=1
(a)
Given system of equationsis x + 2y + 3z = 1,
2x+y+3z=2and 5x+5y+9z=5
1 2 3
2 1 3
5 5 9
=1(9-15)-2(18 - 15)+ 3(10-5)
=—6—-6+15

Now, A=

=3%0
Hence, it has unique solution
(@)
4 2 (1—-x)
LetA= 1|5 k 1
6 3 (1+x)
Applying R; = Ry + R,
10 5 2
= A= |5 k ¢
6 3 1+x

Applying C; -» C, — 2C,

204

205

206

207

208

209

0 5 2

= A=|5-2k k 1
0 3 1+x

>  (5-2k)(5+5x—6)=0
5 1

= k—E, x—g

(b)

100
Sincelww 1(0 w 010
10)&; 001

A"l = 3[1 mzwl
1 igpiiy®
(c)

[t is a direct consequence of the definition of rank

E))

Now, AAG) = (1 -0~
1 —y]

= [(1+2) - G+

3 (1 x+y )
h 1+xy
= A(z)
(a)

cosa  sina H coso sina l

A%(a) = ; :
(@) —sina  cosal l—sina cosal
2 in? 2cosd sin o ]

Tla-
y)!

1+xy

=+ y)
xX+y

_1+xy
1

—(x+y)
1+xy

=1

x+y
14 xy

cos? a — sin? a
cos?a—sina

] = A(2a)

—2sinacosa
=[ cosZ2a sinZa
—sin2a  cos 2o
(a)
Since, 4 is symmetric matrix, therefore AT = A
Now, (A")" = (AT)" = A"
Hence, A" is a symmetric matrix.

(a)
0 1 2
LetA = |1 2 3]
3 1 1
0 1 2
VA 2 3
3 1 1

=off 3l-1f3 3l+23
=—(1-9)+2(1— 6)=8-10=-2

13 Y-E+7

Hence, A~ = —(ad]A)

1[-1 T
=-=|8 -6 2

and Adj A

dls 3
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1/2 —-1/2 1/2
= [—4— 3 —1]
5/2 =3/2 1/2
210 (a)
We know that

1 1
A=={4+AT)+5(A- A7)

1 ; : :
= (A — A") is a skew-symmetric matrix

Now,
1 1(f2 0 -3 2 4
E(A+A”‘)=HH4 3 1 +[0 3
-5 7 2 -3 1
1 1[4 4 -8 2 2
:bE(A—I-AT):E[-@ 6 8 =[2 3
-8 8 4 —4 4

211 (c)

zero solution, then

1 2a a
1 3b b|=0
1 4c ¢
Applying R, - R; — R{,R; = Ry — Ry
1 2a a
=10 3b—2a b-—a|=0
0 4c—2a c—a

= 3bc —3ba - 2ac + 2a?
= 4b¢ — 2ab — 4ac + 2a°
= 2ac=bc+ab

On dividing by abc both sides ,we get
2 1 1

b a c

= a,b,c arein HP,

(c)

Given system of equations is
r—y+z=3
2xt+y—z=2

and —3x —2ky+6z=3

212

1 -1 1
2 1 =-1|=0
-3 -2k 6
= 6k—18=0=k=3
213 (a)

The product of two orthogonal matrix is an
orthogonal matrix

Clearly, % (A + AT) is a symmetric matrix and

)

—4
4
2

Since, the system of linear equations has a non-

= (3b-2a)c—a)—(d4c—2a)(b—a) =10

+ The given system will have infinite solutions.

214 (b)
Given system of equations can be rewritten as
AX =B
1 1 1] 3
=|1-1 2 y] = 6]
3 5-=7ltz 14

|

215

217

218

219

220

222

[Al=1(7-10) - 1(-7—-6)+ 1(5+ 3)
==3+134+8=18+0
~ Given system has unique solution.
(a)
Given, equations (x +ay =0,az+y =0,ax+
z = ()) has infinite soluations.
~ Using Crames's rule, its determinant=0

1 a 0
= |01 al0
a 0 1
=2 14a>=0 =2 a=-1
(a)
cosa —sina 0
Given that, F(a) = [sin o CcosW 0]
0 0 1

cosae  sino 0
= F(—a)= [— sina cosa Ol
0 0 1
~ F(a)F(—a)
cosae —sina O][ cosa sina 0
= |sina cosa Ol l— sina  cosa Ul
L 0 0 1 0 0 1

cos asina — sin o cos
sin o + cos? a

cos? a + sin? a
= |sinacosa — sincosa

0 0
1 0 0

=10 1 D‘=f
00 1

= [F(@]™ = F(-a)

(b)

By using inverse of matrix, we know

|[M~1] = |M| 'holds true

(MTY~1 = (M~1T holds true

and (M~Y)~! = M holds true

but (M?)™! = (M~1)"? not true

(a)

Since, A2 — B? =(A—B)(A+ B)
=A%* — B*+ AB — BA

= AB =BA

()

Given,

2x1+3x, +x3=0

3, +x,+2x3 =0

123

231

312

=1(6-1)—-2(4-3)+3(2-9)

=-18

Then, this is system has the unique solution.

(d)

X, + 21‘2 + 33.'3 =0 .(1)
(i)
...(iii)

= A=
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223

224

225

226

227

(a)
We have,
Fla)F(—a)
cosa¢ —sina 1][ cosa sina 0
leina’ cosa UH—sina cosa& Ul
0 0 1 0 0 1

1 0 0
mme@@=F 14:;

0 0 1
= F(—a) = [F(a)]™*
(b)
We have, (AAT)T = (AT)TAT = AAT
5 AAT is symmetric matrix
(<)
For any square matrix X, we have
XadiX)=|X|1,
Taking X = adj A, we have
(adj A)(adj (adj 4)) = |adj A| I,
= adj A(adj (adj 4)) = |A|"",, [+ |adj A| =
lAI" 1]
= (A adj A)(adj (adj 4)) = |4|* 1A
A]
= (14| I,)(adj (adj A)) = |A|""'A
= adj (adj4) = |A|"? A
(d)
Given equations are
(a+1x+(@+2Py—-(a+3)¥=0
(a+Dx+(a+2)y—(a+3)=0
and x+y—1=0
Since, this system of equations is consistent.
(@a+1)? (a+2)P° —(a+3)°| _

(@a+1) (@+2) —(@+3) |

Applying C; — €, — Cyand C3 — C3+ (4
((a+1)? (a+2) —(a+1)?
(@+1)3— (a+3)°
o (@+1) (a+2) —(a+1) =
—(a+3)+ (a+1)

['.‘ A Iﬂ =

0

(@ +1)° 3a?+9a+7 —6a?—24a—26
= (a+1) 1 -2 l
L 0 0

=0
= =23a’+9%+7)+6a*+24a+26=0
=26a+12=0 =2>ag=-2

(a)

We have,

A = cosnéd sinnéd
—sinné cosnf

cosnf sinnd

1An: n n

= — :
n —sinn#@ cosnf

n

n
1 0 0
T

= lim -4 IOU

n—oo 1

228 (c)

We have,
AB =10
cos?

cosfisinff

cos [ sin
sin?

- [ cosz.a
cosasina
=0
cos « cos f§ cos(a — )
[cos £ sina cos(a — f3)
=0
=cos(a—f)=0
= q — f is an odd multiple of%

cos @ sin a] [
sin? o

cos a sin f cos(a — )
sin a sin f cos(a — )

229 (c)
|Alladj A] = |A|" for order n
= DD’ =p"
230 (c)
: 1+w 2w a -w 0w
Given [0 51+ 50 21 =10 %)
l1+w+a w ]:'Dw
w 2=bh! lw 1
=2 14+w+a=0,2-b=1
= a=—-1—-wb=1

232

233

a?+bhiP=(-1—-w)*+1?2
=1+w?+2w+12
=0+w+1 (v 1+w+w?=0)
=14+w
(a)
Given, 2kx — 2y +3z=0,x+ ky+2z=0,2x +
kz=10
For non-trivial solution

2k -2 3
1 k 2(|=0
2 0 k

=2kk?-0)+2(k—4)+3(0-2k)=0
= 2k*-4k—-8=0
= (k—2)2k*+4k+4)=0
= k=2
(a)
1-1

w-G 12

F+u+15ﬁ2+z+ﬂ
44040 —4+2+0
=[w 0

-

234 (d)

2= =15, Y
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! ]
! I
! I
! I
: A2:B__,>[a£ 0]:[10] and 2x—2y—z=0 :
I a+1 117151 t % 2 I
| > a’=landa+1=5 Now, A=[3 1 1 I
: Which is not possible at the same time. 2 -2 -1 :
| » No real values of « exists. =1(-1+2)-3(-3-2)+2(-6-2) |
1 235 (9 = Tof AE 18 !
: We have, : 0 _ ‘ ‘ _ _ :
" E (a) E(B) Since, deter_‘mmanhs zero, then it has infinitely i
| _[cosa sin a] [ cosfi  sin ,{}] many solutions. 1
: ~ l-sine cosall-sinp cosp 242 (b) :
l [ cos(a+p) sin(a+ ,3)] _ Ttk a, a; I
: a [—sin(cr+.8) cos(a + )] = E @ F) [a" a5] :
| Hence, option (c) is correct, = @105 — Axa4 I
| 237 (c) = ay(a; +4d) — (a; + d)(ay + 3d) 1
: 1 1 = a? + 4a,d — a? — 4a,d —3d? = —3d? £ 0 !
| We have, 4 = vz V2 Hence, given system of equations has unique 1
I S T ) solution. 1
1 2 VZ I
; 1 1 1 1 243 (b) Lo o . !
1 Az = Vrz_ 2 \‘ri \'fi 0 1 0 0 ]
: —i —i —i —i =10 0 1- 0llLl=1 {
| V2 vall 2 V2 : O T I
| 11 1 1 0 0 0 1 1
: 272 272 adj (1) = I !
| i. B & 3 A () =1, I
| ——t = == I
I 2 2 2 2 244 (¢) -
| g g] =0 We know that 1
I . T - s AT I
| - Matrix A is nilpotent (adjA)” = adjA I
I 238 (d) = adj A" — (adj A)" = 0 (Null matrix) I
! 1
I 1 =1 2 245 () 1
| Since, A=12 0 1 2—1 3rx 9 I
' 3 2 1 Given, |1 3 —1||y|=]4 :
I . _ 3 2 1llzl 1o -
I Now, |[A| =1(0-2)+1(2-3)+2(4—-0) =5 I
I 1[-2 5 -1 Itis of the form AX = B (i) |
: . ATt==|1 =5 3] [Al=23+2)+1(1+3)+3(2-9)=-7 {
| il -8 3 5 7-8 :
1 i -2 5 -=17[3 s adj(Ay=|-4—=7 5 "
I Now, AT'B=¢11 -5 3|1 -7 -7 7 I
: 4+ -5 21la 1[5 7-8 :
| X1 -1 ::»A'l:-_—? —4=7 5 "
| = (X2|=] 2 -7 =77 I
! X3 3 [5 7 -8][9 I
1 239 (a) From Eq.().X = —2|-4 —7 5[[4 :
| Since, A is a skew-symmetric matrix. Therefore, B 5 =7 =7 74110 1
1 b T| _ - 1
| AT =—4 = |AT| = |-4| :»[yz—i—m -
| = 4] = (-D)"4| z —21 !
: Also, n is odd = x=1y=2z=3 :
: ~ 214l =0 = A =0 247 (b) :
I Thus, |ade|=[A|2=[] 1-1 1 -
! 240 (d) A=12 1-1 |
: Given System of equations are " 4 1 1 by s " :
: x+3y+2z=0 ; (1+.'t;)+1(. + ):—t-{ -4)=6%0 :
_ ence, it has unique solution.
I x+y+z=0 248 (d) |
' I
I I
I 1
! i
I I

o o o)
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| I
1 I
| I
i E
. __[cos @ —sin @ _[8 4
: Given, A= [sin 0 cos@ ] - [8 0 :
| Now, |A|=cos? 8+sin? =10, 253 (a) I
: ~ Ais invertible. 42 = [2 e 1] [2 = [5 =i} :
-4 5
[ 249 (b) 9 —1 30 1
: T Aga.nnow,4A—3f=4[ . 2]—[0 3]= :
i |A| = —1and adjA=|-1 0 0 £ _4 B I
I 0 0-1 Pe = |
| 0 -1 0 ) 2 _ 1
| Now, A°1 2z A -1 0 0|l=4 o A*=4A-13] 1
: =3 0 0 -1 254 (d) :
I 250 (b) = (AB)™ = B7tA™ I
: -1 2 5 0 0 a+6 255 (d) :
| 1 —2 a+l 1: =i a+1 0 0—4 |
: [using R, = Ry + Rzand R, = R, — 2R3 adj(A) = [(] i (}l :
1 0 0 0 4 0 0 I
I =0 0 —-a-6 [usingR, — R, + R,] 0 0-—4 1
I 1 -2 a+l1 rr = 0—4 0] !
: 0 0 0 Bl4 0 o :
I Whena=-6, A=|0 0 of ~plA)=1 0 0 1/2 I
I 1 -2 -5 =0 1/2 o0 I
' 0 0 0 /2 0 0 !
I Whena=6, A=|0 0 -12|, =p(4)=2 I
| 1 -2 7 256 (b) 1
: 0 0 0 Since given system of equations possesses a non- :
| Whena=1 A= [0 0 -7|, «pld)=2 zero solution. I
: 1 -2 2 a 1 1 !
I 0o 0 0 A=|1 —a 1|=0 I
| Whena=2, A=|0 0 -8 s p(A) =2 1 11 |
: 1 -2 3 =2 a(-a-1)-11-1)+1(1+a)=0 :
I 251 (b) sa’=1 = a=%+1 1
! dy 00 0 257 (a) :
| Letp =0 420" 0 Now,(A + AT)T = AT + (AT)T = A" + A -
I F . T ; . ]
I 0 00-dy ~ A+ A" is symmetric matrix. I
! Then, |D| = d; dy - d,, 258 () 5 !
I Now, Cofactor of Dy; = d dg -~ d, A= _11 A ; = 14 "
: Cofactor of Dy; = d; d5 - d,, etc 2 -1 1 :
I And, Cofactor of D;; = 0 when i # | + (adj(adj A)) = |A|""24 = 14324 = 14 A i
| : ‘ I
| 4D =— adi D ~ |adj (adj A)| = |144] = 14%|4| = 14* i
l D 259 (b) I
: dydz d, 0 0 0 11 }
I =; 0 dydz - dy 0 - 0 Given, 1 -—2 —2 |
1 dydy - d, : : : 1
: 0 0 0 --dydy - x+y+z :
| ig{)...o x—2y—2z Il !
! 5 d100___ . " x+3y+z 1
: «D7=lo ", 15 diag (sy" d3" -+ dy?) On Comparing both sides, we get :
| ‘0 0 - x+y+z=10 (1) i
! — 0 n x—2y—2z=3 .(ii) {
| () 1 9 _4 and x+3y+z=4 ..(iii) 1
2 _ = . o s
: A% = [4_ - 3] [4 . 3] [-8 17] On solving Egs. (i), (ii) and (iii) , we get :
: f(A)=A%>+4A-5 x=1y=2 and z=-3 :
I s 9 —4 ] [ ] [ [)] 260 (a) 1
| -8 17 16 —12 05 1
| 1
| I
| I
| I

o o o)
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261

262

263

(c)

Itis given that

2 als =I5 1 2
[ 543)ets v
=>a+c=aqa+b=b+dc+d=d
=2>c=0anda=d

(a)
1 2-1][100 1—3
4 5 o0llo13 1450
(@)

264 (a)

265

266

Subtracting the addition of first two equations
from third equation, we get
0 = =5 which is an absurd result.
267 (d)
: _[x —2
Given A = [3 ]
_lx
1= [
1 17 2
A L=
7x+6 [—3 x

_§|=7x+6

)

: -1 _ |34 17
ButgivenA™" = |73 7,

34 17
7 7
7x+6 34
= 7x+6=34=>7x=28=x=14
268 (d)
(a) It is clear that A is not a zero matrix.
100] I 100

I
I
I
I
I
I
I
I
I
I
I
I
i
I
I
I
I
I
I
I
I
I
d
I
I
I
I
I
I
I
i
Let A be a skew-symmetric matrix of odd order () (=D =-1 {U 10 0—-10 :
(2n + 1) say. Since 4 is skew-symmetric : 001 0 0-1 I
AT = —A Le, ('_1:}1'—)+—A "
AT = =1 0] _ A0 0 —1 I
= |47 = | - 4] ©lal=0[ " g[-0|2, gl -1] 5 I
= |AT| = (-1)2"*1|4) =0=0=1(-1) =1 '
= |AT| = —|4| Since,|A| # 0 so A~! exists. I
= |Al = —|A] > 214] = 0= 4] = 0 . 0—[1)H% 01—01] F
= — 1 oL,
I
_]_ —

e PPT:[,/B;’?. 1/2] V3/2 —1/2]:[1 0 10 00 S -
' -1/2 3/2111/2 +3/2 = A2 = [0 1 0‘:;12—1 :
= PPT =[orPT =P (i) 001 I
AS, Q — PAP'I' 270 [a] 1
« PTQ295p = PT[PAPT)Y(PAP)T) ... 2005 times]P T 1 90 :
Since, A = 3 U and B = 2 1 0 I
(PTPYA(PTP)A(PTP)..(PTP)A(PT P) 1 3 1
2005 times ___] 1 0 0 1

— [ AZ005 _ 42005
=t 1*4 o ~ AB Hz 10 :
. A= A% = 0 1 3 1
[0 ] [01” ] ] 1+4+0 D+2—1 04+0-3 I
A3=[1 2” ] [1 3] .and so on 3+0+0 0+4+0+2 0+0+6 I
01101’ 101 441040 0+5+0 0+0+0 !
2005 _ [1 2005 - I
42005 = [ 2007 5 1 3] :
=|3 2 & I
= pTa00sp = [1 20 14 5 0 I
© 271 (c) -
Given, 2X +3¥ = 0 (i) PRk, '
and X +2¥ = (i) [F () 6 6™ =16 I [f oI ™ :
2[F@CWI=6(=y)F(-x) !
where Oz[g g and ! = [(1} g 272 (a) :
On solving Egs. (i) and (ii), we get 41 = [1 — 2] [1 = 2] :
v _gpe[—3 0} 1+10l5 1l " 11ls 1 '
0 -3 Also, A7l =xA+yl I
(d) 1 -2 x 2x y 0 I
Seoln ol sy x]+[0 y] :
I
I
I
I
I
L--------------_------------------_------------------------J
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| I
1 I
| I
: E
1 =2 X 4 -2
| +y=—2x=— adj (4) = 1
| = ATE Eges 555 !
I -1 2 wd s[4 =2 I
: = FTgk VT 21-3 1 ]
| 273 (d) 281 (b} o o I
| T — gTgT L —1 -t 1 I
Now, (AB)" = B'A
I ' Since, P=|0 —i i|andQ=|0 0 I
[ 2n(E [—i i 0 ’ i i -
: On comparing corresponding elements, we get i 0 —=i1r—-i i :
| x+y+z=9 ~PQ=|0 =i iHD Ul |
s o ol = :
| and y+z=7 e # +‘2¢ i
: On solving these, wegetx =2,y =3,z=4 B :2 :iz :
: = (xy2)=(234 41 —1=1] T2 =2 :
| 275 (c) = -1 1 l = I—1 1 l 1
| AA:[ ab b? ”ab bz] -1 1 -1 1 1
: ' —-a? - ab —a’ —ab 282 (d) :
" s [= a’b? -a*b? ab? —ab? 3 1 1 "
| —a*b+a®b —a?b?+a’b? B=adj(A)=|-6 -2 3 i
: = A2 =10 =g 2 :
| ~ A is nilpotent matrix of order 2. g 5-5 5 1
I 276 (d) Therefore, adj(B)=|0 10 — 15 I
| 10 5 0 1
I Since A,B and C are non-singular matrices, then E _E & 1
: (AB~'C) ' =C~1(AB~1)™? Now, |adjB| =0 10 — 15| = 625 :
I =CNBH T AT)=Cc""BAT! 10 5 0 "
I 277 (a) 1-1 1 "
I , L ‘ and |C|=125]4| =125|0 2 -3 | =625 I
1 Given matrix is invertible 2 5 0 I
: A-1 4 _ ladi(B)|_625 _ :
" =|-30 1|#0 “ el ez l
I =11 2 Alternate I
: 210-D+1(-6+1)+4(-3-0)=0 [A] = 1(0+3) + 1(0 + 6) + (0 — 4) :
| = —A=5-12#0 Now, adj B = adj(adj 4) ]
: e am = JAl4 = 54 !
| 278 () ladj B| |54] I
: From Egs. (ii) and (iii), we get IC] = TS_A] = {
2 2
| 33 283 (d) I
: & 2 ¢ 2 Given, A = [cosE} —sinB] :
| LI ' sinB cos#® i
I c2 h2 o e [ cos® sin® | _ ,r I
: On putting this value in Eq. (i), we get —sinB cos® {
| 2x2 2y°? 284 (b) :
| o R The given system of equations posses non-zero I
: . x2 B y? solutions, :
| a62 b2 11 1 i
| x2 32 zZ 11 a a|=0 I
. ¥ _z_ 2
: r @S ask () 1-a 1 :
| = x = tka,y = +kb,z = +kc,Yk €R Applying R; = Ry — Ryand R; = Rz — Ry |
1 279 (b 1 1 1 |
: (b) 1 log, a =0 a-1 a-1|=0 :
I We have, 4 = foi lh ] 0 —a-1 0 I
I e = 1(0-(@*-1))=0 I
I ~ |Al=1-log,blogpa=1—-1=10 ; 1
: 280 (a) al=1= a=+1 :
| IAl =4—6=-2 285 [a] ]
| I
| |
| I
| I
| I

o o o)
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| I
1 I
| I
: :
: -3 41 _T110 =>(AB—-BA)T"=BA-AB [« AT =
| Given, x +vyvl|,.|l= - |
I s £ 4 ] 0 [3] _[-—5 A, BT = B] [
! R—GRap= W) = (AB—-BA) =—(AB - B A) :
and 4x+3y=-5 ..(ii) . . .
| ) g - So, A B — B A is skew-symmetric matrix |
I On solving Eqgs. (i) and (ii), we get 293 (b I
! x==-2,y=1 (b) .
| 287 : Since A B exists I
: (@) ~ No. of rows in B = No. of columns in 4 :
[A|=5+6=11 s
| = No.ofrowsinB =n 1
1 (w1 2 : 1
I and adjA= [_3 5 Also, B A exists 1
| o Berql @ = No. of columns in B = No. of rows in A 1
: AT = 1T 1=3. 5 = No. of columnsin=m :
| 288 (¢) Hence, B is of ordern X m 1
: We know that, if 294 () '
| d, 0 0 We have, I
! Am=|0 d, 0|=diag[d, d,ds) (k A)(adj k A) = |k A| L, '
I L0 0 dy = k(Aadjk 4) = k™|Al 1, [+ |k A] = k™ A]] I
: Then, = A(adj k 4) = k" YA] I, :
I di 0 0 = Aadj (k A) = k" 1A(adj A) [+ AadjA = I
n n
! [ 025 00 d30 = Aadj (k A) = A(k™ 'adj A) !
_1 - — _1 _1 -
: sA =0 25 0‘ — 16 A = A _1(A adj gk A)] =4 _1(A (k’:_ladl .A)) :
I 0 0 25 = (A AD)(adjk A) = (A~ A)(k" T adj A) 1
| 289 (c) = I(adj k A) = I(k™ ! adj 4) b
: AB=1= B=A" = adj k A = k" (adj A) :
! :;[1 — tan 0 295 (c) 1
: 1+ tan?6 ltan® 1 [t has a non- zero solution if :
| __1 1 —rtno 1 k-1 I
: sec2f ltan@ 1 3-k —1|=0 :
2 = tan® A L. =3 4
! = (sec?0)B [tanB 1] A(—0) T !
: =5 k=1 :
I 290 (b) 296 (b) I
: Itis given that A = [a,-}-] is a skew-symmetric (al + bA)? = (al + bA)(al + bA) {
I matrix = a’I? + al(bA) + bA(al) + (bA)? 1
: ﬂ.[}' = —ajl- for all I.j NOW,I’Z =JandJA=A :
I = aq; = —ay foralli ~ (al + bA)? = al + 2abA + b%(A?) ]
I = 2a; =0foralli = a; =0foralli 2 _ [0 1770 11 _[0 07 _ !
| 291 (9 oA o 0]20 ol = [0 o] =0 '
: We know that, if A = diag. (d; da, . ..., dy) is a * (al +bA)* = a1 + 2abA :
1 diagonal matrix, then for any k € N 297 (b) |
: A* = diag (d¥, dk, ..., d¥) Since;ﬁ is ortho‘;gonal matrix :
| Here, A = diag.(a,a, a) ~AAT=1=A"A |
| a®* 0 0 = |AAT| = |1 = |AT 4 I
: & A" =diag (a", a®,a™) = [0 a® 0 ‘ = |A||AT| = 1 = |AT||A] :
| 0 0 a® =|A2=1=|4| =11 |
| 292 () 298 (b) :
| We have, ) Since, given system of equations has no solution, 1
: (AB=BA)" =(AB)" - (BA) A= 0 and any one amongstAx, Ay, Az is non-zero. :
I =BT AT — A" BT ¥ i 2 1
: Where A=1|1 -2 1|=0 {
I i 1A |
| 1
| 1
| I
| I
L----------------------------------------------------------J
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| I
1 I
| I
| I
: 2 -1 2 Now, 3m+7n=3(=2)+7(1) =1 '
I AndAz=|1 -2 —4|=6=%0 304 [b] |
: w3 1 1 B We know that :
I B A(adj A) = |A| 1 I
I 299 () IfA = cosx  sinx h Al = I
: Since, A is an idempotent matrix, therefore 42 = A = [_ sinx  cos x] ,then |4] =1 :
| L -2 -l6-4& ~A@djid)=I=Kl=I=k=1 ]
i = | -1 3 16 + 4x 305 (a) I
I 4+x -8-2x —-12+x? 1 —2 I
! 2 -2 —4 =+ |A] = 3,adj(4) = [ ] |
| 0 3 1
I =|-1 3 a4 L] i3 5
| 1 —2 X ) A"I = — 0 3 1
: On comparing, 16 + 4x =4 3 1 i3 :
| = x=-3 = U= [ _] I
| B00iE) Lrf o 26 -
l We have, 27 [[) 27 I
: 1 2 2 6 -2 —6 306 (d) :
| A= g i’ g and adj A = _}’4 _21 31( Given, M = [ayy|nxn i
: Clearly, [A]| =6 —-8+4 =2 P [S,i,n(B” =8g). LeU5 By~ 04]] :
I C A (ad’i 4) = 4[] = M = [sin(8, —8,) —icos(8, —8,)] I
: 1 2 2116 -2 —6 2 0 0 = (H)T = [Sin(eu - eu) =4 CDS{BD’ - eu)] {
: =2 3 0 4 2 x l = Io 2 0] = [~ sin(8, — 8,) — icos(8, — 6,)] :
I 01 2 -1 -1 0 2 —[sin(8, — 6,) + icos(6, — 6,)] I
I 2y—-2 0 21‘ =18 0 =-M ]
: = I 0 2 3x- 12‘ I al 307 (a) :
| 2y—4 0 x- 2 [f given system of equations have infinitely many I
: =>Zy—Z=2,2y—4=0.2x—8-0,3x—12 solutions, then :
I =0,x—-2=2 2 —1 1 I
: Sx=4y=2=2x+y=6 1 -2 1|=0 :
I 301 (a) A—12 !
: mce’[x—y 2z+w| ~lo 10 =>—-6+2—-1-1+21=0 :
| =2 x+y=4 ..0i) = A-5=0 |
: x—y=0 ..(ii) > A=5 :
I 2x+z =7 ..(ii) 308 (c) I
: and 2z +w =10 ..(iv) [fAB = 0, then A and B may be equal to O :
| On solving these equations, we get individually. It is not necessary in any condition I
: x=2,y=2z=3,w=4 309 (b) :
2 i
: 302 (b) E(6)E(®) = [cos 99 » B(:t:us B‘sglg {
I We have] ¥ COSD sin ) sin "
| i [_i 0] - [cos ¢ cosg sing I
| 0 —i ‘ cosdp sing  sin® ¢ 1
: = [ [ L ] = [ ] _ [cos?B cos? ¢ + cosB sind cosd sing :
| 4 g _tz L " lcosO sinB cos? ¢ + sin2 B cosdsin !
I SA2=—I2A2+]= , . i & o ]
1 303 (d) cos“8cos ¢ sing + cosO sinf sin® ¢ I
| ) 3 4 4 —31=Fflo—11 cos@ sinf cos ¢ sing + sin? B sin? ¢ |
: w8 9]+t ~3] = [_ —11] _ [cos Bcos ¢ cos(B — ) cosB sing cos(B — ¢) :
1 = [~3m+4n 4m—3n]=[10-11] ~ Lcosd sinB cos (0 — §) sin O sind cos(0 — §) 1
| = =3m+4n=10 (1) i I
: and 4m—3n=-11 ..(i) :
: On solving Egs. (i) and (ii), we get :
I n=1 m=-2 i
| I
| |
| I
1 1
| I

o o o)
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I ]
1 I
I I
I I
: i ] 3 2 :
I cos Bcos pcos(2n+1)5 UV +XY=[2-3 4]|2]|+[0 2 3] zl I
| . h1s 1 4 |
! CORDEING ROR(2NA- A =6—6+4]+[0+4+12) = [4] +[16] = [20] !
: cos@ sind cos(2n + 1); 316 (b) " :
I T For matrix 4 = [a J to be singular, 1
I sin@sin ¢(2n+1)= 2 4 "
! 100 F |§ 421 =4 ]
I = . —_= l
I 00] [ cos(2n+1)2 0 o g i
! 310 (c) sa=1 :
i Given,xsin3f —y+z =10 317 (a) I
| xcos260 +4y+3z=0and2x+7y+7z=0 4y —x I
l adj (4) =" ]
| For non-trivial solution. J —x2 1 1
I sin3d —1 1 . , 4y =x].,1-3 1 I
! cos20 4 3|=0 AR [_xz 1]+[ 1 0] -
I 2 7 7 5 [10_ 4y-3 —-x+1 I
I = sin 30(28 — 21) 0 U " l-x2+1 140 I
: — c0s268(—7 — 7) + 2(—3 — 4) = 4y—-3=1= y=1 '
I =0 and —-x+1=0=x=1 |
: = 75in30 + 14 c0s26 — 14 = 0 318 (c) -
I =7(3 sinf — 4 sin® B) + 14(1 — 2sin?0) — 14 = 0 |A] = 1. (cos? @ + sin @) = 1 ]
: = —28sin®0 — 28sin? 8 + 21 sinB = 0 Now, A1 = = adj(4) = adj(A) :
I = —7 sinB(4sin? @ + 4 5inf — 3) = 0 — L ]
: =sinf(2 sind + 3)(2 sind — 1) = 0 e e \
I 1 3 : , I
I msinB:G,sinB:E ('.'sinﬁqt—i) (A+B)YA—-B)=A*—AB+BA-B* I
! i So, option (a) is correct. !
: = 0 =nm, rrrr+(—1)“g 320 (a) :
: 311 (c) Given, (1= x)f(x) =1+x :
! s kA=[) 32 = (= A)f(A)=(U+4) (~Putx=A4) I
: 0 21°70 3a = POl = A1 ) :
= =1
R S T A R :
I 3k —4kl ~ l2p 24 s reay=[0 =272 2 "
! = 2k = 3a,3k = 2b, —4k = 24 f(A) [—2 0] [2 2] !
2k 3k 0 212 2
1 > a=—,b=—k=-6 _[2 0”2 2 !
I 3 2 o B I
! Lt a=—4b==9k=—6 4 4 :
| 312 (d) _ [4 4l _ =1 —1 I
: »+ adj (adj A) = |A|"24 —4 S | :
| Heren =3 321 (b) i
: = adj (adj A) = |4|A We have, !
=1
I 313 (c) AA Y =1 :
: A=A A=A+DA+DA = det(AA™! = dei(l) :
I =(A2+2[‘1."+;’2}A = det(A) det(4™ ) =1 I
: = (A+1+24+DA= (34 +2D)A i det(4 B) = det(A) det(B) !
! =342 + 214 =3(A+1) + 214 and det(/) - 1) !
=3A+31+24=5A+3I = det(A™!) =
I I
e 220 e :
I Matrices A + B and AB are defined only if both A [_ ) "
: and B are of same ordern x n. SIHCEA_’EABB_ 3;“_1 {
= —
I ]
I ]
| I
I I

o o o)
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I 1
! I
! I
i E
> B=34"" _,[503] [2-14]_[8 1 2
: - B=2[7g3l-13 2 sl=15 10 5 :
I = =z 329 (b) |
3
: 323 (b) Determinant of unit matrix of any orderis 1 :
i L T | X V1 1 330 (b) 1
: Wehave, [x; v, 1|=|vx_x; y_y; 0|=0 4B - [3 5][1 177 _ [3 1] :
I x3 y3 1 x3.,x1 y3—}’1 0 2 0 0 2= 1{} 2 34 t
: [using R, = Ry — R, R3 = Ry — Ry] = |AB| =102 -2 :
I « The given points(xy, ¥1), (x3, ¥z )and (x3, ¥3) are =100 1
: collinear, therefore the rank of matrix is always ~ |331 (a) :
| greater than 0 and less than 3. Wek A 2 g g dA’ g ; 3 I
£ nave, = an =
| 2R G 971 531 :
: A =AA= [_1 2 ] [_1 2 ] ~Symmetric matrix, B = % E
: =[4+1 —2-2 1([685] [649 !
I —2—-2 144 =E!423+827 I
I = [ 5 —4] 971 1531 I
l ~4 5 112 12 14] [667 I
' And 4a-31=4[2 I3[} " =-[12 4 10[=|625 I
' -1 2 0 1 2l14 10 21 l751 .
' [8 —4] [3 0 [ 5 —4] 332 (b) E
I —_— — —
—4 8 0 3 -4 5
: . A2 =4A—3] Since A is non-singular. Therefore, A~ exists :
| 3725 (a] Now, A (ad] A) = |A” = (Eld] A)A 1
| s g [ 16 = l4lladj A = A" = ladj AllA !
- wen, 4=["¢ ] > ladjAl = [A™ [+ |A] % 0] r
l cadiall 79 333 (a) :
I — 5 -2 _,A_,_B_[l—l]_'_[l a]_[2—1+a I
' g ' “l2-1TlaplTle —14b I
' : _[3 4 s _[2-1+a][2 —1+a '
: g =@+87=[g 21 Tplls 213 :
| = |4l =1 [—2+6a —1+a—b+ab 1
| . ; _13 #1117 -4 6+6b —5+6a—2b+ b? |
' "Aad](A)_{S 7”—5 3] s _[l—=11 -1]_[~1 0 I
' 10 10 and 4 =[; 23], Zql =0 - 1] -
I = — = I
i o 1l=1lo 1l=1a Mso, B2 =[L4][L @ :
: 327 (c) ; 4 blla b {
1+4a a+ab
1 211a 0 a 2b =
! R | el o ' [4j~4b a+b? :
1 Sl BA_[Q{}][] 2]_[a 2h Given(A+ B)* =A*+B i
: ~lo pl13 4l (34 4b . [-2+6a —1+a—b+ab :
1 IfFAB = BA,thana = b 6+6b —5+6a—2b+b? "
| Hence, AB = BA is possible for infinitely many = [_1 0 ] l+4a a+tab 1
I : 0 —-1Ul44+4b 4a+b? I
l valugsiet s L [2+6a ~1+a-b+ab I
328 (b) 6+6b —5+6a—2b+b? '
We have, 4a a+ab
' - -| |
] _[2-14 : 444b —1+44a+b? ]
: Ziras = [3 25 =) On comparing both sides, we get :
| and A + 2B = 503] (i) —2+6a=4a and 6+6b=4+4b :
' = ‘ > a=1 and b=-1 I
: On multiplying Eq.(ii) by 2 and then subtracting 334 (d) :
I Eq.(i) from Eq.(ii), we get (AB~1C)' = c-Y(B~1)~'A"! = ¢~1BA~! I
I I
I I
I I
I I
I ]
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I I
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I ]
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