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MATHS ( QUESTION BANK )

3.MATRICES

Single Correct Answer Type

. 2 —-11".
If n is a natural number. Then [3 _o| is
a) [(1) 2] if nis even
b) [(1) 2] if nis odd

-1 0]... .
c) [ 0 1] if n is a natural number

d) None of these
0a 4_
[b 0 =],then

a)a=1=2b b)a=b»b c) a = b? d)ab=1

If a square matrix A4 is such that AAT = I = AT A, then |A| is equal to

a)o b) +£1 c) £2 d) None of these

If k is a scalar and I is a unit matrix of order 3, then adj (kI) is equal to

a) k31 b) k21 c) —k3I d) —k?I

If A is a singular matrix, then 4 adj (A) is a

a) Scalar matrix b) Zero matrix c) Identity matrix d) Orthogonal matrix

If A= cos® @ cos a szin a] and A = [ cos? ,'B €os C_I szm A are two matrices such that
cos a sin « sin“ «a cos f sin 8 sin® 8
the product AB is null matrix, then a — f is
a)o b) Multiple of ©
¢) An odd multiple of /2 d) None of the above
Consider the following statements:
1.1f A and B are two square matrices of same order and commute, then (4 + B)(A — B) = A2 — B?
2.If A and B are two square matrices of same order, then (AB)™ = A"B"
3.1f A and B are two matrices such that AB = A and BA = B, then 4 and B are idempotent
Which of these is/are not correct?
a) Only (1) b) (2) and (3) c) (3)and (1) d) All of these
2 4 5
IfA=1|4 8 10 ], the rank of A is equal to
-6 —12 -—-15
a)o b) 1 c) 2 d) 3
If Aand Rare 3 X 3 matrices such that AB + B and BA = A, then
a)A’=Aand B? # B b) A2 # Aand B> = B c)A>=AandB? =B d)A*+ AandB? # B

7 -3 -3
The inverse of the matrix |[—1 1 0 |is
-1 0 1

11 1 1 3 1 11 1
a)343] b)[438] c)[334]

3 3 4 3 4 1 3 4 3
If A is a skew-symmetric matrix and n is a positive integer, then A™ is




a) A symmetric matrix

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

a) Less than 4 b) 5 c)6 d) Atleast7
1-57

IfA=|0 7 9 ], then trace of matrix A is
11 8 9

a) 17 b) 25 c)3

IfA = [; jﬂ ,B = [_02 :;], then (4 + B) "1 is equal to

a) Is a skew-symmetric matrix b)A 1+ B!
c) Does not exist d) None of the above

Iff(x) =x?—-5x,A= [ 31 12], thenf (A) is equal to
-7 0 0—-7 70
a) [0 —7] b) [—7 0] ) [0 7
3 =3 4
The adjoint matrix of [2 -3 4]is
0 -1 1
4 8 3 1 -1 0
a) [2 1 6] b) [—2 3 —4]
0 2 1

11 9 3
c|1 2 8
-2 3 =3

6 9 1
-1 2 5
If the rank of the matrix[ 2 —4 a—4|is1,thanthevalueofais
1 -2 a+1
a) -1 b) 2 c) —6 d) 4
The value of A such thatx + 3y + 1z = 0,2x + 4y — z = 0,x + 5y — 2z = 0 has a non-trivial solution is
a) -1 b) 0 Al d) 2
IfA = [al-,-]mx
a) Rankof Aisr
b) Rank of A is greater than r
c) Rank of A is less than r
d) None of these
From the matrix equation AB = AC we can conclude B = C provided that
a) A is singular b) A is non-singular c) A is symmetric d) A is square
The values of o for which the system of equations
x+y+z=1
xX+2y+4z =«
x+4y+ 10z = o?
Is consistent, are
a)l,-2 b) —1,2 c)1,2 d) None of these
If A is a non-singular matrix such that A3 = A + I, then the inverse of B = A% — A5 is
a)A b) A™1 c) -A d)—41
a b c
If matrixA =|b ¢ a] where a, b, ¢ are real positive numbers, abc = 1 and AT A = I, then the value of
c a

b

N is a matrix and B is a non-singular square submatrix of order r, then

a® +b3+c3is
a)1 b) 2 03 d)4

2 2
IfA=|2 1 2] ,then A2 — 4 A is equal to
21




a) 21 b) 315 0) 41, d) 51,

_[0 1 4 _
IfA = 1 0],thenA =
0 1

10 1 1 0 0
a) [0 1] b) [0 0 ) [1 1] D1 o
. 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 =-1 c)K=0 dK=1
. The system of equation,
xX+y+z=6
x+2y+3z=10
And x+4+2y+Az=u
Has no solution, if
a)A=3,u=10 b)A#3,u=10 )A#3,u+10 d)A=3,u+10
If a square matrix 4 is such that AAT =1 = AT A, then|Alis equal to
a)o b) +1 c) +2 d) None of these
LetA = [ cos’8  sinBcosb) g p - [ cos” sinbcos®] yon 4B = 0,if
cos0sin6 sin- 0 cos ¢ sin ¢ sin“ ¢
i T
re-m C)G ¢+(2n+1)2,n d)G ¢+n2,n
P& =0,1,2,.. =0,1,2,..
If A, B are two square matrices such that AB = A and BA = B, then
a) A, B are idempotent  b) Only A is idempotent c) Only B is idempotent d) None of these

)0 =npn=01,2. bosnmn

X—y—z 0

If [ —y+z ] = [5], than the values of x, y and z are
z 3

respectively

a)5,2,2 b)1,-2,3 )0,-33 d) 11,8, 3

cos 20 -sin 207,

sin 20 cos 20
cos 20 sin 20 ] 9 [cos 20 -sin 26]

b) [sin 20 —cos 20 sin20 cos 20
1 -1 1 4 2 2
IfA=12 1 -=-3],10B=|-5 0 a]and B is the inverse of A, then the value of « is
1 1 1 1 -2 3
a) 2 b) 0 c)5 d) 4
0 3 3 X
A=|-3 0 —4|andB = [y],then B'(AB)is
-3 4 0 z
a) Null matrix b) Singular matrix ¢) Unit matrix d) Symmetric matrix
a 0 0
IfA=|0 b 0], then A7 tis
0 0 c

Inverse of the matrix [

cos 20 -sin 26]

a) [ cos 20 sin 20 ]
sin 20 cos 20

d) [—sin 20 cos 260

a)lo 1/p 0
Lo 0 1/c
—1/a 0 0

° |

1/a 0 o]

~1/b 0

[ 0 0 —-1/c
a 0 O

0 b O ]

0 0 1/c

d) None of these




a b 0

IfA=|-b a 0] ,where a? + b? = 1,then adj(4) is equal to
0 0 1

(Here, AT is the transpose of A)

a)A™?! b) AT c)A d)—-A

The rank of a null matrix is

a)o b) 1 c) Does not exist d) None of these
If A and B are matrices of the same order, then (A + B)? = A? + 2 AB + B? is possible, iff

a)AB =1 b)BA =1 c) AB =BA d) None of these

1fA=[>* OJandat =1

a) 2 b) 1 o1
2

If the system of equations
ax+ay—z=0
bx—y+bz=0
and —x+cy+cz=0
Has a non-trivial solution, then the value of

1 1 1
1+a+1+b+1+cls
a)o b) 1
The system of equation
3x—y+4z=3
x+2y—3z=-2
6x +5y+A1z=-3
Has at least one solution, if
a)l=-5 b)A=5 c)A=3
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
c) A diagonal matrix

d) None of these
210

IfA=|0 2 1],then|ade|is equal to
102

a)o b) 9

0
1 2], then x equals

1
d) =
)2

1
) 5
If A is skew-symmetric matrix of order 3, then matrix A3 is
a) Skew-symmetric matrix b) Symmetric matrix
c) Diagonal matrix d) None of the above

123

x

If[1 x 1] 051 1 |=0, then the value of x is
03 2],

a)o

2
b) 2
)3

IfA = [; j],B - [_02 :ﬂ,then (A+B)"t =
a) Is a skew-symmetric matrix

b)A 1+ 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) I, — A| b) |A4] c) |AllI, — Al d) (=1D)"|A||L, — A
1 2
V2 V2
1 1

V2 V2
a) Unitary b) Orthogonal c) Nilpotent d) Involutory
. The inverse of a symmetric matrix is

a) Symmetric b) Skew-symmetric c) Diagonal matrix d) None of these

The matrix 4 = is

100
The characteristic roots of the matrix[Z 3 0] are
456
a)1,3,6 b)1,2,4 c) 4,56
3 2 4
IfmatrixA=|1 2 —1|and4™'= %adj A, then k is
01 1

a) 7 d) 11

b) -7 c) ;

X 1
The number of 3x 3 matrices A whose entries are either 0 or 1 and for which the system A [y] = [Olhas
z 0

exactly two distinct solutions, is

a)o b)2° -1 c) 168 d) 2

If A is an invertible matrix of order n, then the determinant of adj (4) is equal to

a) A" b) |A|** At d) |A["*?

2 1

1 0 2 5 a -2
adj |— 1 —2] = [ 1 1 0 ],then [a b]is equalto
0 -2 =2
b) [-4

1
b

a) [-4 1] -1] ) [4 1]

h g X
IfA=[xyz],B= b flandC = [y]Then,B’(AB) = 0, if
gfc z
a) [ax? + by? + cz? + 2gxy + 2fyz+2czx] =0  b)[ax®> + cy?+bz> +xy +yz+2zx] =0
c) [ax? + by? + cz? + 2hxy + 2by + 2cz] = O d) [ax? + by? + cz% + 2gzx + 2hxy + 2fyz] = 0

* The multiplicative inverse of matrix [3 ﬂ is

4 -1 -4 -1 4 -1
a) [_7 _2] b)[7 _2] d) [_7 2]
4100
The rank of matrix|3 0 1 Olis
6 020
a) 4 b) 3
. The solution of (x, y, z)the equation

1 0 1 px 1
-1 1 0 [y] = 1]15 (x,y,2)
L0 -1 11'z 2

a) (1,1, 1) b) (0, -1, 2) c) (-1, 2,2) d) (-1,0, 2)

g ; ﬂ FL +2 [g is equal to
I | ]
) [ b [i5 9 [34] 3

Let A, B and C be n X n matrices. Which one of the following is a correct statements?
a) If AB = AC,thenB = C b) If A3 + 24% + 3A + 51 = 0; then A is invertible
c)IfA2=0,thenA =0 d) None of the above
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If A and B are square matrices of order 3 such that |A| = —1,|B| = 3, then |3 AB| equals
a) =9 b) —81 ) =27 d) 81
1230
. 12432].
The rank of the matrix 3213|18
6875

a) 1 b) 2 c)3
IfA+1= [i - ﬂ ,then(4 =1).(4 — I)is equal to

[y ) 0[5 ol 93,

If A = [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) nk

IfA [(Z CI;] is such that |4|=0 and A% — (a — d)A + kI = 0, then k is equal to
a)b +c b)a +d ) ab + cd

-2 1 2 1]
and B = (3 2|, then (4AB)T is equal to
1 3 11
-3 -2 -3 10 -3 7 d) None of these
a) [10 7] b) [—2 7] ) [10 2] )
If 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

aJrank (A) =r+1 b) rank (4) =r c)rank (A) >r d)rank (4) >r+1
_[3 -5 2 g —

ifA=|° 7] thena?—54=

a)l b) 141 )0 d) None of these

IfA = B

a h g|mx
The orderof [x y z]|h b f [y] is
g [ c]lz

a)3x1 b)1x1 c)1x3 d)3x3

_[1r o _ -1 1 _
fa+B=|; JJanda-2B=[ _ |thena=
1 1 2/3 1/3 1/3 1/3] d) None of these
Al 4l b) [1/3 2/3 ) [2/3 1/3
If A is singular matrix, then A adj (4)
a) Is a scalar matrix b) Is a zero matrix
c) Is an identity matrix d) Is an orthogonal matrix
311, _[5 -1 :
If [4 1]X = [2 3_,thenXls equal to
-3 4 3 - 3 4 -3 4
a) [14 - 13] b) [—14 13] ) [14 13] d) [—14 13]
1 1 0
For the matrix A = |1 2 1|, which of the following is correct?
2 1 0
a)A3+34%2-1=0 b) A3 —34%2-1=0 ) A3+24%2-1=0 d)A3-42+1=0

u v w 2 2 1
The matrices P = |Uz V3 Wz] ;0 = % !12 -5 m] are such that PQ = I, an identity matrix. Solving the
uz vz Wws -8 1 5
Uy vy Wilrx 1
equation [uz Uy, W y] = !1], the value of y comes out to be —3. Then, the value of m is equal to
us; v; wsllzg 5
a) 27 b) 7 c) =27 d) -7
If A is an invertible matrix, then which of the following is correct
a) A~ is multivalued b) A1 is singular ) (A HT =N d)|A] #0




If [gl ;1] A [_53 _23] = [(1) 2]1, thjn the matrix A equals .
a) [1 0] b) [0 1 ‘) [1 1]

If A is any square matrix, then det(4 — AT)7 is equal to

a)o0 b) 1

c) Can be 0 or a perfect square d) Cannot be determined

IfO(A) =2x3,0(B) =3x2,and 0(c) = 3 x 3, Which one of the following is not defined?
a) CB+ A’ b) BAC ) C(A+BY d)C (A+B)
Suppose A is a matrix of order 3 and B = |A|A™! .If|A| = —5, then |B|is equal to

a) 1 b) -5 c) -1 d) 25

o424 2.
A—[_l 2],theA is equal to

a) Null matrix b) Unit matrix 10 00
T o)
. 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 )0 d)1

IfA= [_21 _21] and B = [3] Ax = B, then X is equal to

a)[0 7] [] c)%[s 7] @3]

For the equations x + 2y + 3z =1,2x+y+3z=2and5x+5y+9z =4
a) There is only one solution b) There exists infinitely many solutions
c) There is no solution d) None of the above

IfA = H ﬂ andn € N, then A" is equal to
a)2" A b) 2" 1 4 c)nA d) None of these
IfA = [_23 %],B - [‘1’ _01],then (B~1471)1 =

2 -2 3 -2 1r2 2 2
a) [2 3] b)[z 2] C)To[_z 3] )_[ 2 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 order1
c) A zero matrix of order 1 d) None of the above
If A is a square matrix, then 4 + AT is
a) Non-singular matrix b) Symmetric matrix
c) Skew-symmetric matrix d) Unit matrix
If A=[a;;] L where a;; = i + j, then A is equal to

A 5 o] 93 4
12

IfP=|23 ] [ ] [ 4= 5 6] thenP,,is equal to
3451L0 —4

a) 40 b) -40 c) -20

. Which of the following is/are incorrect?

(i) adjoint of a symmetric matrix is symmetric

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

(iii) A(adj A) = (adj A)A = |A| I

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

a) () b) (ii) c) (iii) and (iv) d) None of these

If A and B are 3 X 3 matrices such that AB = 4 and BA = B, then

a)A’>=Aand B? # B b) A%? # A and B?




c)A>=AandB? =B d)A? # Aand B? # B

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

a) Is asquare b) Is not a square c) Is always zero d) None of these
1 -1 1

IfA=|0 2 —-3|,B=(adjA)andC =54, then%
12 1 0

a)5 b) 25 c) —1 d1

[6 8 5

2 3] is the sum of a symmetric matrix B and skew-symmetric matrix, C, then B is

9 7 1

6 7 0 2 -2 6 6 7 0 6 -2

a) |6 5] b) [—2 5 —2] c) [—6 2 —5] d) [ 2 0 —2]
7 1 2 2 0 -7 5 1 -2 =2 0

is equal to

5 10 3
The matrix [—2 —4 6] is a singular matrix, if b is equal to
-2 =2 b
a) -3 b) 3 o d) For any value of b
If A and B are square matrices of order 3X 3, then which of the following is true?
a)AB=0=>A=0o0rB=0 b) det (2AB)=8 det (A) det (B)
c)A>-B?=(A+B)(A—B) d) det (4 + B)=det (4)+det (B)
IfA = [aij]nxn be a diagonal matrix with diagonal element all different and B = [bij]nxn be some another
matrix. Let AB = [Cij]nxn' then ¢;; is equal to
a) ajj bij b) aiibij C) aijbl-j d) aijbji
1 2 =3
LetA=|-2 0 3 ] be a matrix, then (determinant of A)X (adjoint of inverse A) is equal to
3 -3 1

1 2 =3 3 -3 1
a) Ozx3 b)[—z 0 3] 0) I A3 o —2]

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

Therankof|1 1 —1 [is
-1 1 1

a)o b) 1 c) 2

2
"Let a, b, c are positive real numbers. The following system of equations = + — =

x y?
a bz 2

2 2 2
1,—%+y—+i—2 = 1,inx,y and z has
a) Infinite solutions b) Unique solution
c) No solution d) Finite number of solutions

JdfA = [aij]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

. o 1 .
- If A is square matrix, 4’, is its transpose, then > (A—Ais

a) A symmetric matrix b) A skew-symmetric matrix
) A unit matrix d) An elementary matrix

‘Inverse of the matrix 4 = [; N i]is

11 — 1
a)ﬁ[é 42] b)1_o[_43 ﬂ 2 [—43 ﬂ d)1_0[—3 1

. Let A be a matrix of rank r. Then,
a)rank (A7) =7 b) rank (A7) <r c) rank (A7) >r d) None of these

Page|8




) 3 -3 4
The adjoint matrix of [2 -3 4] is
0 -1 1
4 8 3 1 -1 0 11 9 3
a)[z 1 6] b)|-2 3 —4 o1 2 8]
0 2 1 -2 3 =3 6 9 1
.Ifamatrix Aissuchthat 343 + 242 + 54+ 1 = 0,then A™! is equal to
a) —(34%24+2A+5) b)3A42+2A+5 c)3A42-2A-5 d) None of these
.LetA = [aij]nxn be a square matrix, and let ¢;; be cofactor of a;; in A. If C = [cij], then
a) |C| = |A] b) |C| = |A|* T c) |C| = |A|"? d) None of these
. The system of equationsx + y+z =0,2x + 3y + z=0and x = 2y = 0 has
a) A unique solution; x =0,y =0,z=0 b) Infinite solutions
c) No solutions d) Finite number of non-zero solutions

'If2X—[; i =

N [5 ﬂ b) F 2] 9 [% j d) None of these
2 2
] and A™! = xA + yl, then the values of x and y are

1 -2 1
d)[—l 3 3]

-2 3 =3

3 2 .
[0 _2],thenXlsequalto

1 2
_15 ' 2 1 2 1 2 1
a)x:—ﬁ,yzﬁ b)x:_ﬁ'y:_ﬁ C)x:E,y:H d)x:E,y
. Let A and B be two symmetric matrices of same order. Then, the matrix AB — BA is
a) A symmetric matrix b) A skew-symmetric matrix
c) A null matrix d) The identity matrix
IfA = [x12 4’;](1,13 = [_13 é] andadjA + B = [(1)
a) (1,1 b) (—=1,1) c) (1,0) d) None of these
. Let p is a non-singular matrix such that 1 + p + p?+... +p™ = 0 (0 denotes the null matrix), then p~1is
a) p" b) —p™ c) -1 +p+...+p") d) None of these

-LetAz[

(1)], then the values of x and y are respectively

X L 5 10 -=5][5
If y] = -5 =2 13]|0|, thenthe valueof x + y + z is
5

z 10 -4 6
a)3 b) 0 c) 2

* The matrix [(1) (1)] is the matrix reflection in the line

a)x=1 b)x+y=1 Ay=1
e[l —tané 1 tanf 7' _[a —b

If [tane 1] [— tan @ 1] =[b a] ,then

a)a=1b=1 b) a =sin 26, b = cos 20

c) a =cos26,b = sin 26 d) None of the above
) -1 -2 =2

I[fA=|2 1 —2], then adj 4 is equal to

2 =2 1

a)A b) A’ c) 34 d) 34’

. Let the homogeneous system of linear equationspx +y+z=0,x+qy+z=0,andx +y +rz =

1-7r
a) -1 b) 0 c) 2 d)1
1 tang

IfA= 0 2l and AB = I, then B is equal to

—tan— 1
2

0 0
a) cos? 3 A b) cos? 3 AT c) cos?0-1

: 1 1 1,
0, where p, q,r # 1, have a non-zero solution, then the value ofﬁ + P + —is




120. The values of x, y, z in order, if the system of equations 3x + y + 23 =3,2x -3y —3=-3, x + 2y + 3 =
4 has unique solution, are
a)2,1,5 b)1,1,1 c1,-2-1 d1,2,-1
. Matrix Ais such that A2 = 24 — I, where [ is the indentity matrix, then for n > 2, A" is equal to
a)nd— (n—1DI b)nAd —1 c)2M1A—(n—-1)I d)2n1A-1

*Matrix M, is defined as M, = [r i 1 " 1] ,7 € N value of det(M,) + det(M,) +

det(M3) +...+ det(M;4o7) is
a) 2007 b) 2008 c) 20082 d) 20072
. The number of solutions of the system of equations x, —x3 =1, —x; + 2x3 = —2,x; — 2,x; — 2x, = 3 is
a) Zero b) One c) Two d) Infinite
.If 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 b)yn+k c) n/k d) None of these
If D = diag[d,,d,, d3, ...,d,], where d; # OV i = 1,2, ...,nthen D~ is equal to
a) 0 b) In
c) diag [di1,d51, ..., d; 1] d) None of the above

"IfA = [(1) ‘ﬂ,then lim = A™ is

n—-oo

a) 8 g] b) [8 g J [8 (1)] d) None of these
. 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 )5 d) None of these
. The system of equation

ax+y+z=a-1

x+ay+z=a-1

x+yt+taz=a-1

Has no solution, if a is

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

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

b) Itis a square matrixand a;; = 0,{ > j

c) Itis notasquare matrixand a;; = 0,i > j

d) Itis not a square matrixand a;; = 0,i <j

1f A=[ 1

1 0] and A? is the identity matrix, then x is equal to

b) 0 01 d) 2

3] and A~! = 1 (adj A), then 1 equal to

0

1 1 1
b) = _Z d)=
)3 -3 )%

If A = [a;;] is a4 X 4 matrix and C;; is the cofactor of the element a;; in |A], then the expression a;1Cy; +
aq3C17 + a13C13 + a14,C14 is equal to
a)o b) -1 Al d) |A]

. For what value of A,the system of equationsx + y+z=6, x + 2y +3z=10, x + 2y + Az=101s
consistent?
a)l b) 2 d) 3

"IfA = i ﬂ ,then A1%0 is equal to
a) 21004 b) 2994 d) 299 A

cos20 —sin 26] .
is

135. i
Inverse of the matrix [sin 20 cos 26




a) [cos 20 —sin20 b) [cos 20 sin20 9 [cos 20 sin 29]
sin20 cos 260 sin20 —cos 260 sin20 cos 20
. Which of the following is correct?

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
cosf sinf

er—1 01 ,_710 1 _
IfI= [0 1]'] - [_1 0] and B = [— sinf cosf
a) Icosf +Jsinf b) Isinf + J cos 6 c) Icos@ —Jsinf

. . 12 38
. — 9
What must be the matrix X if 2X + [3 4] [7 MK

I, 0, ~3) 93 5

139. A and B be 3 X 3 matrices. Then, AB = O implies
a)A=0andB =0
b) |[A] =0 and |B| =0
c) Either |A|=0or|B| =0
dJA=0orB=0
X 3 1 -1 -2
|-

], then B equals

.LetX= y
V4 11 4 -1 -2

[8]

1 3
a) O] b)|—-1
5 —
L5 ]
. If A and B are matrics such that AB and A + B both are defined, then
a) A 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 A is same as the number of rows of B

5landA=|2 1 1| ifX=A471D,thenXisequalto

cos20 sin20
d) [—sin29 cos 20

d) —Icos8 +Jsin®

;3

. Leta, b, c be any real numbers. Suppose that there are real numbers x, y, z not all zero such that x = cy +
bz,y = az + cx, and z = bx + ay have non-zero solution. Then, a’? +b?+c?+2abcis equal to

a)l b) 2 c) -1
. If I, is the identity matrix of order n, then rank of I, is
a)l b)n c)o
) 8 -6 2
If the matrix A = [—6 7 —4|is singular, then 4 is equal to
2 -4 2
a) 3 b) 4 c) 2

IfA = [; ﬂ,then] +A+ A%+ A3+ --- 00 equals to

1 0 -1 =2 1/2 -1/3
a) [0 1] b) [—3 —4] ) [—1/2 0 ]
. If A is a non-singular square matrix of order n, then the rank of 4 is
a) Equalton b) Less thann c) Greater thann

“If A:[14_52] and f(t) = t?2 — 3t + 7,then f(A) + [_312 _69] is equal to
01

10 00
a) [01 b) 00] ) [10
. The system of linear equations
xX+y+z=2
2x+y—z=3

d)0

d) None of these

d) 5

a [—11//24 1(/)3]

d) None of these

o ol




3x+ 2y + kz = 4 has a unique solution if
a)k#0 b)-1<k<1 ) —2<k<?2
. The number of solutions of the system of equations
2x+y—z=7,x—-3y+2z=1,x+4y—3z=5is
a)o b) 1 c) 2 d)3

IfX = [i :ﬂ, the value of X™ is equal to

) 3n —4 n] 2 +n 5-— n] 9 [3n (—4)"] d) None of these
-n -n 1" (="
. If I3 is the identity matrix oforder 3,then (I3)"! =
a)o b) 313 c) I3 d) Not necessarily exists
.If A = [a;;] is a square matrix of order n X n and k is a scalar, then |kA| =
a) k™|A| b) k|A| c) k" 14| d) None of these
1 0 O
IfA=(0 1 0 ], then A2 is equal to
a b -1
a) Null matrix b) Unit matrix c) —A d) A

“IfA = [i‘ 2] and B = [é (ﬂ, then value of o for which 42 = B is

a)l b) -1 c) 4 d) No real values
. 4 0 0
If A is a square matrix such that A (adj 4) = |0 4 0], then |adj A| =
0 0 4
a) 4 b) 16 c) 64

b)

"If w is a complex cube root of unity and A = [8) 2], then 450 is

a) w?A b) wA c) A
1 x 1 -2 vy
0] andB=|(0 1 O0|andAB = I3, thenx + yequals
1 0 0 1

) 2

IfA=10 1

0 0

a)o b) -1 c) 2 d) None of these
cosB sinB

—sin® cosO
cos® —sin0 sin® cos© cosO sin6 —sin® cos©
a) | | b) | 9| |-

* The adjoint of the matrix [

sin® cos0 cosO sin0 —sin® cos6 cos® sin©

012
The inverse matrix of A = |1 2 3|is

—sin® 0
cos® 0|, then{f(8) '}is equal to
0 1
b) f(8)71 c) f(20) d) None of these

. If the three linear equations
x+4ay+az=20
x+3by+bz=0
x+2cy+cz=0
Have a non-trivial solution, where a # 0,b # 0,c # 0, then ab + bc is equal to
a) 2ac b) —ac c) ac

. If A and B are two matrices such that rank of A = m and rank of B = n, then
a) rank (AB) = mn




b) rank (AB) = rank (4)
c) rank (AB) = rank(B)
d) rank (AB) < min(rank 4, rank B)
. If A 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 )3 d) 4

If [é ;]A [53 _ ;] = [(1) 2],thenA is equal to

11 11 10 01
A~y o] b) [o 1] ‘) [1 1 d) [1 1]
If A2 — A +1 = 0, then the inverse of 4 is
a)l—A b)A—1 ) A dA+1
.If B is an invertible matrix and 4 is a matrix, then
a) rank(BA) = rank(4) b)rank(BA) =rank(B) c) rank(BA) > rank(4) d)rank(BA) > rank(B)

) _[42 C s
IfA= 3 4],|:;1d]A|1sequalto

b) 16 c) 10 d) None of these
cosf sinf . sinf — cos @
[— sinf cos 9] +sing [COSG sin @

o0 5[5 ol 97 o o 3]

LetA = [aif]mxn be a matrix such that a;; = 1 for all i, j. Then,
a) rank (A7) > 1 b) rank (4) = 1 c) rank (4) =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~ lexists and all its entries are non — integers
d) If det (A) =+1,then A~ ! exists and all its entries are integers
1 0 -k
MatrixA =12 1 3 |isinvertible for
k0 1
Ak=1 b)k =-1 ) k=+1 d) None of these
. 1 —tané 1 tan6]"" _ [a
If[tanG 1 H—tan@ 1 ] =[b
a)a=1b=1
b)a=cos26,b =sin26
c)a=sin26,b=cos26
d) None of these
dfx?+y2+2%2#0,x =cy+bz,y =az+ cxand z = bx + ay, then a® + b% + ¢? + 2abc =
a) 2 b)a+b+c Al d) ab + bc + ca

"IfA = [12 _If] and A% — 44 = 10I = A then k is equal to

a)o b) -4 c) 4and not 1 d)1lor4
. Matrix A such that A2 = 24 — I, where [ is the identity matrix. Then, for n > 2, A" is equal to
a)nd—(n—1DI b)nd —1 c) 24— (n—1I d) 214 -1

] is equal to

_ab]’ then

) . o 1 31,_11 17,
The matrix A satisfying the equation [O 1]A = [0 _1]13

a) [_11 g] b) [} —04] 9 [(1) d) None of these

.If A is an orthogonal matrix, then A~1 equals
a) A b) AT c) A? d) None of these

1 2 3
By elementary transformation method, the inverse of [2 3 4] is
3 4 6




d) None of these
a)

179. What must be the matrix X, if 2X + [ ] [3 g]

1 3 1 i 2
A, —1] b1, —1] | d) [4

_ x4+ 2
If4 = [Zx -3 x+1
a) 3 b) 5 c) 2 d) 4

] is symmetric, then x =

_ 333
IfA=|3 3 3|,A*isequal to
333

a) 274 b) 814 c) 2434 d) 7294

1 o w
If w is a complex cube root of unity, then the matrix 4 = [w? w 1 ] isa
w 1 w?

a) Singular matrix b) Non-symmetric matrix
c) Skew-symmetric matrix d) None of these
183. The values of A and u for which of the system of equationsx +y+z =6,x =2y + 3z =10and x + 2y +
Az = u have infinite number of solutions, are
a)l1=3,u=10 b)A=3,u=#10 c)A#3,u=10 d)A#3,u=+10
184.1f A and B are square matrices of the same order such that (4 + B) (A — B)=A% —
B?, than (ABA ~1)? is equal to
a) B? b) I c) A’B? d) A?
185. If A is a skew-symmetric matrix, then trace of A is
a)l b) -1 )0 d) None of these
186. 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
187. Let A and B are two square matrices such that AB = A and BA = B, then A? equals to
a)B b) A o)l d)o
188. 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|=0or|B| =
d)AB=0=>A=00rB=0

The element in the first row and third column of the inverse of the matrix [0

b) 0 Al
[ cosx sinx O
=|—sinx cosx 0] = f(x), then A~! is equal to
L 0 0 1
x b) f(x) c) —f(x)
[0 0 1
Ol,then A7lis
I 0
a) -4 b) A 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 = I,




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
X

If —2 —2“ ] then y is equal to
1
d) [—2

a) Ll o[ o[ 3

. The number of non-trivial solutions of the systemx —y+z=0,x+ 2y —2z=0,2x+y +3z=0is
a)o b) 1 c) 2 d)3

[1 -1 x

1 x 1]has no inverse, then the real value of x is

x —1 1

2 b) 3

[2+x 3 4

1 -1 2 ] is a singular matrix, then x is

1 -5

25
b) -3
) 2 3 1 4
The rank of the matrix A = [0 1 2 —1}is
0 -2 —4 2 ]
a)2 b) 3 d) Indeterminate
fa=} Z] and A% = [Z ﬁ] then
a)a=a’+b%pB=ab
b)a=a?+b%B=2ab
c) a =a?+b?% B =a?—b?
d)a =2ab,=a?+ b2
.If A = [a;;] is a scalar matrix, then trace of 4 is

a) Z Z %ij b) Z aij c) Z aij d) Z aji

l
.Thesystemofequatlonsx+2y+3z =1,2x+y+3z= 2 5x + 5y + 9z =5 has

a) Unique solution b) Infinite many solution
c) Inconsistent d) None of the above

4 2 (1-x)
The rank of the matrix[S k 1 |[is 2, then

6 3 (1+x)

5 5 d) None of these

b)k=§,x¢§ C)k_

8 -5 8 -5
b) [5 3 | ) [—5 -3
1 1 1
If wis aroot of unity and A=1 w wzl, then A™1 is equal to

1 w? w

1 1 1 1 1 w ?

b) 5!1 w? w ] c) [1 w? w ]
1 w ? 1 1 1

a)lw? 1 w
w w* 1
JfA = [aij]mxn is a matrix of rank r, then

1 w a)zl

a) r = min(m, n) b) r < min(m, n) c) r < min(m, n) d) None of these

a) A(z) = A(x)A(Y) b) A(z) = A(x) —AY) ) A(z) = AW[AM]™ d) A(z) = Alx) + A(Y)
Page| 15

"For eachreal x: —1 < x < 1. Let A(x) be the matrix (1 — x)™! [ 1 —1x] and z = % then




‘IfA(a) = [ cosa sma ],then the matrix 42 (a) is
—sina cosa

a) AQ2a) b) A(a) c) A(3a) 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

01 2
The inverse matrixof |1 2 3]s
3 1 1

1 2 3
b) C) E [3 2 1]
4 2 3

] is expressed as the sum of a symmetric and skew-symmetric matrix, then the

-5 7 2
symmetric matrix is

2 2 —4 2 4 -5 4 4 -8 1 00
a)[z 3 4] b)[O 3 7 c)[4 6 8] djo 1 O]
-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+3c =0
. For what value of k the following system of linear equations will have infinite solutions
XxX—y+z=3,2x+y—z=2
and —3x + 2ky + 6z =3
a) k#2 b)k=0 c) k=3 d) k € [2,3]
. The product of two orthogonal matrices is
a) Orthogonal b) Involutory c) Unitary d) Idempotent
. The system of equationsx + y+z=8,x —y+ 2z =6,3x + 5y — 7z = 14 has
a) No solution b) Unique solution
c) Infinitely many solution d) None of the above
. 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 )0 d) No real values
5 -
N 66 5 6 5 6 5 6 -5
a) [_7 6] b) [_7 6 ] ) [7 6] d) [7 —6]
) cosa —sina 0
Let F(a) = [sin a cosa 0] then [F(a)]1is equal to
0 0 1
a) F(—a) b) F(a™1) c) F2a) d) None of these
. Let for any matrix M, M~! exist which of the following is not true?
a) M~ = M|~ b) (M?)~t = (M™1)? M T=(MH" QWM H =M
.If A and B are square matrices of size n X n such that 4> — B2 = (A— B)(4 +
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 A or B is an identity matrix dA=B
.Xq + 2%y + 3x3 = 2x1 + 3%, + x3 = 3x1 + 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 AT B and BAT are both defined, then order of B is
a)3x4 b)3x 3 c)4x4 d)4x3
IfX = [i :4], then the value of X" is
3n —4n 2+n 5-—n 3" (—4)”] d) None of these
a) [ n -n b) [ n -n ] ) [1" -1"
. cosa —sina 0 1
Let f(a) = |sina cosa 0| wherea € R. Then, (F(a)) is equal to
0 0 1
a) F(—a) b) F(a™?) c) FQa) d) None of these
. For any square matrix 4, AAT is a
a) Unit matrix b) Symmetric matrix
c) Skew-symmetric matrix d) Diagonal matrix
. If A is a square matrix or order n X n, then adj(adj A) is equal to
a) lA|"A b) |44 ¢) [A|"24 d) [4]"=3A
. If a system of the equations (a + 1)3x + (a + 2)3y — (a + 3)3=0,
(a+1Dx+(a+2)y—(a+3)=0,andx + y — 1 = 0 is consistent. What is the value of a?
a)l b) 0 c) -3 d) -2
. _[cosf siné
ItA= [— sinf cos 9]

a) A null matrix b) An identity matrix J [ 0 1] d) None of these
-1 0

,then lim Lanis

n-oon

IfA = [ cos?®a cosasina]
cosasina  sin’a
cos?f  cosfsinf

cosfsinf  sin?p ]

are two matrices such that the product AB is the null matrix, then (o — ) is

a)o

b) Multiple of &

c) An odd multiple of /2

d) None of these
. If A be a square matrix of order n and if |A| = D and |adj A| = D', then

a) DD' = D? b) DD’ = D1 c) DD’ = D" d) None of these
.If 1, w, w? are the cube roots of unity and if

a— w
[1_+a)2a)]+[ ]_Oa)

29+ 50 21 =1 ] thena? + b2 is equal to

a) 1+w? b) w? -1 Al+w d) (1+w)?
. If a square matrix 4 is orthogonal as well as symmetric, then
a) A is involutory matrix

and, B = [

b) A is idempotent matrix
c) A is a diagonal matrix
d) None of these
. The real value of k for which the system of equations 2k x — 2y +3z=0,x + ky + 2z =0,2x + kz = 0,
has non-trivial solution is
a)2 b) -2 c)3 d) -3
1 -1

. If the matrices A=LZL 1 (3)] and B=[O 2 ] ,then AB
5 0

17 0 4 0 17 4 0 0
a)[4 —2] DYl 4 C)[o —2] d)[o 0
) _Ja 0 o
IfA_[1 1]andB— 1
a)l b) -1 c) 4 d) No real values

Page |17

] ,then value of a for which A% = B is




. _[cosf siné .
IfE0) = [_ sinf  cos 9], then E(a)E(p) is equal to

a) E(0°) b) E(ap) c) E(a +p) d) E(a —p)
fA = [

b b?
—a? —ab
a) lidempotent b) Involutory c) Nilpotent d) Scalar

], then 4 is

1 1
V2 V2
1 1

V2 V2
a) Unitary b) Orthogonal c) Nilpotent d) Involutory
) X1 1 -1 2 3
LetX =|[X2[,A=|2 0 1|andB =|1|.IfAX = B, then X is equal to
X3 3 2 1 4
b)

-1 -1 -1
2| e o|2]
3 3 -3 3

. If A is a skew-symmetric matrix of odd order, then |adj 4| is equal to

a)o b)n c) n? d) None of these
. The system of equations x + 3y +2z=0,3x+y+z=0and2x -2y —z =10

a) Possesses a trivial solution only b) Possesses a non-zero unique solution

c) Does not have a common non-zero solution d) Has infinitely many solutions
. Consider the following statements:

1. A square matrix A is hermitian, if A = A’

2.Let A = [a;j] be a skew- hermitian matrix, then a;; is purely imaginary

The matrix 4 = is

3. All integer powers of a symmetric matrix are symmetric. Which of these is/are correct?
a) (Dand (2) b) (2)and (3) c) (3)and (1) d) (1), (2) and (3)
.Ifaq,a,,a3,a4,as, a6 are in AP with common difference d # 0,then the system of equations a;x + a, y =
asz, asx + asy = aghas
a) Infinite number of solutions b) Unique solution
c) No solution d) Cannot say any thing
.If I, is the identity matrix of order n, then (I,,) ! is equal to
a) Does not exist b) I, c)o d) nl,
.If A is a square matrix, then adj A” — (adj 4)7 is equal to
a) 2 |4 b) 2 |A|l ¢) Null matrix d) Unit matrix
D[22 -1 37 9 X
Ifli1 3 -1 [y] = [4 ],then y|is equal to
3 2 11tz 10 VA
2
o]
3

3 2 1
o nfs 9l
1 1 3

. Consider the system of equations
ayx+biy+cz=0
a,x+b,y+c,z=0
azx+bz3y+c3z=0

a, b,
ifla, b, c3| = 0, then the system has
as; bz c3
a) More than two solutions
b) One trivial and one non-trivial solutions
c) No solution
d) Only trivial solution (0,0,0)

. The number of solutions of the system of equations

x—y+z=2




253.

2x+y—z=5
4x+y+z=10is
a) b) 1 c) 2 d) o
[cos 6 -sin 0
sinf cos 6
a) A is orthogonal matrix b) A’ is orthogonal matrix
c) DeterminantA4 = 1 d) A is not invertible
010
IfA=1[10 Ol,then A~ lis equal to
001
a) 24 b) A
-1 2 5

] , then which of the following statement is not correct?

. The rank of the matrix[ 2 —4 a-—4l|is

1 -2 a+1
a)lifa=6 b)2ifa=1 c)3ifa=2 d)4ifa=-6

If D = diag (dy,d5, d3, ...,d,), where d; # O foralli = 1,2, ...,n, then D~ is equal to

a)D b) diag (d71d5?%, ...,d7Y) o) I, d) None of these

‘Iff(x) =x?>+4x—5and A = [41 _23], then f (A)is equal to

g 5[ ol 91 0 D g ol

:[_21_ 12]and I is the unit matrix of order 2, then A2 equals
a) 44 — 31 b) 34 — 41 Q) 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?

"IfA =

* If the matrix [Ccl

a) AB = BA b) (AB)t = AtBt
¢) (A+ B)(A—B) = A? — B2 d) (4B)™1 = B~141

002
The inverse of [0 2 0] is
200

0 0 1/2
a)lo2o0 d)[o 1/2 0]
002

zoo]
1/2 0 0

1/2 0 2 002
b)lo 1/2 0] 0) [020]

0 0 1/2 200

. The values of a for which the system of equationsax +y+z=0,x —ay +z =0,

x +y + z = 0 possesses non-zero solution, are given by
a)l,2 b)1,-1 )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) AT Ais skew-symmetric
1 2 -1

IfA=|-1 1 2 ], then det [adj(adj A)] is equal to

2 -1 1
a) 124 b) 13* c) 144 d) None of these

11 17x 0 X
If [1 -2 =2 [y] = 3], then[y]is equal to
1 3 11tz 4 z

0 1 5
i J 9|
1 -3 1

1 2 1.
_4_1],thenA is

1—1-2 1y 1 2 11 2 d) Does not exist
D350 1) b3 | 93] )

704 1 71-4 1 714 1
b1. . , .1
d] is commutative with the matrix [ 0 1], then
a)a=0,b=c b)b=0,c=d cJc=0,d=a

d) \—2




1 2-1 100
IfA=|3 0 2|andB =121 Ol,thenAB is equal to
4 50 013
5 1-3 11 4 3 18 4 012
a)[3 2 6] b)!l 2 3] c) [2 9 6] d) [5 4 3]
14 5 0 0 33 020 182
. Let A be a skew-symmetric matrix of odd order, then |A] is equal to

a)o b) 1 c) —1 d) None of these
V3/2 1/2] A1 1
-1/2 VJ3/2] 01
a) 1 2005]
L 0 1
1 2005]
[ 2005 1
[ 1 0 ]
2005 1
1 0
0 1
Jf X and Y are 2X 2 matrices such that 2X + 3Y = O and X + 2Y = I, where O and I denote the 2X 2 zero

matrix and the 2X2 identity matrix, then X is equal to

Ao 7 0[5 5| 9o 23l 5 3]

. Consider the system of linear equations
X1+ 2%, +x3=3
2x1 + 3%, +x3 =3
3x1 +5x;, +2x3 =1
The system has
a) Infinite number of solutions b) Exactly 3 solutions
c) A unique solution d) No solution
7

]and At =3
34
a) 2 b) 3 c) -4
0 0-1
IfA=| 0 —1 0 |.The only correct statement about the matrix 4 is
-1 0 O
a) A is a zero matrix b) A = (—1)I, where I is a unit matrix

c) A~ does not exist d) Az =1

Ifp = ] and Q = PAPT, then PT Q2°05 P is

2

7 7 , then the value of x is

1
2
17

1fA=[’; -

* The inverse of the matrix [é 130] is equal to

10 3 10 -3 1 3 -1 -3
a)[3 1] b) [—3 1] ‘) [3 10] d) [—3 ~10
. 1 2 -1 1 00
IfA=|3 0 2|,B=12 1 Ol,thenAB is equal to

4 5 0 0 1 3

11 4 3 1 8 4 0 1 2

b)!l 2 3] c)[z 9 6] d)ls 4 3]

0 3 3 0 2 0 1 8 2

a3 2 6
14 5 0
cosx —sinx O

.IfF(x) = [sinx cosx 0] and G(y) = 0 1 0 ], then [F(x)G(y)]™! is equal to

5 1—3]

cosx 0 sinx

0 0 1 —sinx 0 cosx
a) F(=x)G(—y) b) F(x™)G(y™) c) G(=y)F(—x) )Gy HF(x™)

"Let A:[_ls ﬂ and A"1=xA + yI, then the value of x and y are
-1 -2 1 2 -2
b = — = — C = — = — = —
Jx =97y =17 Jx =17V =17 11

Page|20




.If AT, BT are transpose matrices of the square matrices A4, B respectively, then (AB) T is equal to
a) ATBT b) ABT c) BAT d) BT AT
x+y+z 9
Ifl x+y |= [5], then the value of (x, y, z) is
ytz 7
a) (4,3,2) b) (3,2, 4) c) (2,3,4) d) None of the above
"IfA = [ abz b? ], then A is equal to
—-a* —ab
a) Idempotent b) Involuntary c) Nilpotent d) Scalar
. For non-singular square matrices 4, B and C of the same order, (AB~1C)™1is equal to
a) A"1BC™? b) C1B~ 147t c) CBA™! d)c~1BA™?!
) A—-1 4
The matrix [—3 0 1]is invertible, if
-1 1 2
al+-17 b) 1+ —18 c)A+#-19 d) A+ -20
.If a, b, c are non-zero, then the number of solutions of following system of equation is

.. (iii)
2° d) Infinite
1 logp, a _

log, b 1 ] then |A| is equal to
b) ’ d) logb a

; i], then A™1 is equal to

-3 1] b) E[—s 1. c) [ 1 3 ] d) [1 3]
T S

i 0 =i —i
0 —i i]andQ=[0 0 |, then PQ is equal to

—i i 0
-2 2
a)| 1 —1]
1 -1
) 1 -1 1 _
IfA=|0 2 —3|andB = (adjA),andC =54, then%
2 1 0
a)5s b) 25 c) -1 d)1
"For0< 0 < m,ifA = [C.OSH _Sme],then
sinf cos@
a)AT = A b) AT = -4 c) A2 =1 d)AaT =471
. The values of a for which the system of equationsx +y+z=0,x+ay+az=0,x—ay+z=0,

i

2 =2
b) [—1 1

-1 1.

is equal to

possesses non-zero solutions, are given by
a)l,2 b) 1,-1 c) 1,0 d) None of these
-3 4 10

e[t = [19] e

a)x=-2,y=1 b)x =-9,y =10 x=22,y=1 dx=2,y=-1
.If Ais a square matrix such that AAT =1 = ATA, then A is

a) A symmetric matrix

b) A skew-symmetric matrix

c) A diagonal matrix

d) An orthogonal matrix

* The inverse of the matrix [% B lz]is




1r1 2 1 2
a)ﬁ[—3 5] D)3 5]
2 00
IfA=10 2 0],thenA5=
0 0 2
a) 54 b) 104 c) 164 d) 324

IfA(0) = [i tan etanel and AB = I, then (sec 26)B is equal to
0 0
a) A(6) b) 4 (E) ¢) A(—6) d) A (— E)

.If A = [a;;] is a skew-symmetric matrix of order n, then a;; =
a) 0 for some i b)O0foralli =1,2,..,n c) 1forsomei d)1foralli=1,2,..,n

. a 0 O
LetA=|0 a 0] then A"isequalto

0 0 a

a 0 o0 a 0 0 a® 0 o0

a)|o0 a" O] b) [ 0 a 0] Ao a* o0 ]
0 0 a 0 0 a 0 0 a*

.If A, B are symmetric matrices of the same order then AB — BA is

a) Symmetric matrix

b) Skew-symmetric matrix

c) Null matrix

d) Unit matrix
293.If 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 X n matrix d) m X m matrix
294. If A is a square matrix of order n X n and k is a scalar, then adj (kA) is equal to

a)kadjA b) k™ adj A c) k" 1ladjA d) k"1 adj A
295.x+ky—z=10,3x —ky —z = 0and x — 3y + z = 0 has non-zero solution for k is equal to

a) -1 b) 0 1 d) 2

IfA = 8 (1)] ,Iis the unit matrix of order 2 and a, b are arbitrary constants, then(al + bA)?is equal to

a) a’l — abA b) a’I + 2abA c) a’l + b%A d) None of the above
. If A is an orthogonal matrix, then
a)|Al =0 b) |A| = 1 c) |A]l = £2 d) None of these
.Given2x —y + 2z =2,x — 2y + 2z = —4,x + y + Az = 4 then the value of 1 such that the given system of
equations has no solution, is
a)3 b) 1 o0 d) -3
[ 2 -2 —4
fA=|-1 3 4 ] is an idempotent matrix, then x is equal to
L1 -2 x

na 0 O
d)|0 na 0

0 0 na

296.

b) -1 c) =3
[1 2 2 6 -2 -6
2 3 Olandade= -4 2 x],thenx+y=
0 1 2 y -1 -1
a)6 b) -1 )3 d)1
_If[x+y 2x+z]: 4 7
xX—y 2z+w 0 10
a) 2,2,3,4 b)2,3,1,2 c) 3,301 d) None of these
.If for a matrix 4, A2 + I = 0, where I is the identity matrix, then A equals

a) [(1) 2] b) [_oi —Oi ‘) [—11 ﬂ d) [_01 —01]

Jdfm[—-3 4] +n[4 —3]=[10 —11],then3m + 7nisequal to
a) 3 b) 5 c) 10 d)1

], then the value of x, y, 3, w are




304. _[cosx sinx - _1[1 0
IfA_[—sinx cosx]andA(ad]A)_k[O 1

a) sinx cosx b) 1 c) 2

305.1f4 = [3 ﬂ, then(4™1)3 is equal to

a)i[1 —-26 b)i[—1 26 C)i1 —26 d)_[
2710 27 2700 27 2710 —27

.Let M = [ay, ] nxn be a matrix, where
a,, = sin(0, — 6,) + icos(8, — 6,,), the M is equal to
a) M b) -M c) MT d) —MT
. If the system of homogeneous equations 2x —y +z =0,x — 2y + z = 0,Ax — y + 2z = 0 has infinitely
many solutions, then
a)l=>5 b)A=-5 c)A# 45 d) None of these
. Assuming that the sum and product given below are defined, which of the following is not true for

], then the value of k is

matrices?
a)A+B=B+A b) AB = AC does notimply B = C
c) AB =0 impliesA =0orB =0 d) (AB)' = B'A’

2 .
‘IFE() = [COS O cosBsin 8,149 and ¢ differ by an odd multiple of Z, then E(6) E (@) is a
cosOsin O sin® 6 2

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

xsin30 —y+z=20

xcos20 +4y+3z=0

and 2x+7y+7z=0

If this system has a non-trivial solution, then for integer n, values of 6 are given by

am (n + (_;)n> b) <n + (_i)n> arm (n + (_61)71) d) %

=) Zfamaias]g, 3

a) —6,—12,—-18 b) —6,4,9 c) —6,—4,-9 d) —6,12,18
. If A is a non-singular matrix of order 3, then adj (adj A) is equal to

], then the values of k, a, b are respectively

1
a) A b) A~1 ) 774 d) |4]A

.If A is a matrix such that 4> = A + 1, where [ is the unit matrix, then A° is equal to
a) 5A+1 b) 54 + 21 c) 54+ 3! d) 54 + 41
. If Aand Bare two matrices such that both A+B8and AF are defined, then
a) Aand Bare of same order b) Ais of order m X m and B is of order n X n

c) Both Aand Bare of same ordern X n d) Ais of order m X nand B is of ordern X m
. 3 2
IfU=[2—-3 4],X=[02 3],V =]|2|andY = [2],thenUV+XY
1 4
a) [20] b) 20 c) [-20]

. . _Ja 271.. .. .

The matrix 4 = [2 4] is singular, if

a)a+1 b)a=1 c)a=0
. _[1 x _[3 1 . _[1r o0
IfA—[xz 4y]andB—[1 O],ad]A+B—[O !

Then values of x and y are

a)l,1 b) £1,1 c) 1,0 d) None of these

318. cosa-sina 0
A= [sina cosa O] ,then A~ tis
0 0 1

a) A b) —A c) adj (4) d) -adj (4)




319. Which of the following is incorrect?
a)A>—B?=(A+B)(A—B)
b) (AT =4
c) (AB)™ = A™B™ where A, B commute
AA-DI+A) =0 A%2=1
1A = [; ﬂ and £ (x) = 2% then £ (4) is
a) [:1 :1 b) [; i d) None of these
.If Ais an invertible matrix, then det (471) is equal to
1 1 d) None of these
det (4)
.If A and B are square matrices of the same order and AB = 31, then A™! is equal to

1 1
a) 3B b)=B ¢) 3871 d) 257!

a) det (4) b)

. If the points(x4, y1), (x2, y,)and (x5, y3)are collinear,

X 1
then the rank of the matrix[xz vy, 1|will always be less than

x3 y3 1

b) 3 1 d) None of these
_21] and I is the unit matrix of order 2, then A2 equals

b) 34 — 41 )A-1I dA+1
g], then adj A is

b) [E :?] 9 [Z :g d) None of these
] then A. (adj A) is equal to

b) |A| c) |A|l d) None of these

; ﬂandB = [g 1(9) ,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

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

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

_ 2 -14 503 .
1f2A+3B_[3 5 : andA+ZB—[1 . 2],then Bis
8 —1 2]

8 1 2 8 1-2
V110 -1 Y4 10—1] ) [—1 10—1]
. If I is unit matrix of order 10, then the determinant of I is equal to
a) 10 b) 1 c) 1/10 d)9
) _[35 It 17
LetA = [2 O]andB = [0 _10
a) 80 b) 100 c) -110 d) 92

-LetA:[

d)812]

110 1

], then |AB|is equal to

IfA = ]is the sum of a symmetric matrix B and skew-symmetric matrix C, then B is

6 6 0 2-2 6 6 7
a) |6 2 b) !—2 5 — 2] c)|-6 2 - 5]
751 2 20 -7 5 1
. Let A be a non-singular square matrix. Then, |adj 4| is equal to

a) |AI" b) |A|"*1 c) |A|"2 d) None of these
. _ 1-1 _ 1a _ 2 _ a2 2 .

IfA—[2 _ 1] and B = [4 b] (A = B)? = A* 4+ B*.Then a and b are respectively

a)1,-1 b) 2,-3 0-1,1 d) 3,-2

0 6-2
A2 o0-2

-2 -2 0




334. For non-singular square matrices 4, B and C of same order, (AB71C) lisequal to
a) A7'BCc? b)C~1B~14™1! c) CB~1471 d)c 1BA~?

335.1f4 = [} 2] thenat =

Al w3 A 95 =% oy :
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1)
5)
9)

2)
6)

3)
7)

4)
8)
12)
16)
20)
24)
28)
32)
36)
40)
44)
48)
52)
56)
60)
64)
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MATHS ( QUESTION BANK )
3.MATRICES

: HINTS AND SOLUTIONS :

1 @
LetA=[2 :%].Then

~[0 9]
00
cosacos B cos(ax —B) cosasinfcos(a — B)]
A%2 =AA =
[3 —1] [3 —2 > [cosBsin(xcos((x —B) sinasinpcos(a—B)
$A2=[4 3 =242 [1 — :00
6—6 —3+4 0 1 00
“A=AAY =L =LA = A'A= 1A= Aetc S cos(a—f) =0
Hence, A™ = {A'.lfn.ld odd
0,if n is even
(d) (b)
[ ] [ [0 a] ab 0] 2 4 5
0 ab Given, A4 8 10
q B -6 —12 —15
an [b 0] - [ [ ] ApplyingR, > R, — 2R, andR; — R; + 3R,
_ [a?b? 0] [ 2 45
0 a’b? =[{0 0 O
= a’b?’=1>ab=1 0 00
(b) Since the equivalent matrix in echelon from has
only one non-zero row,

T
= a — fisan odd multiple Off

Given matrix 4 is a square matrix
And AAT =1=ATA *  Rank(4) =1
JAAT| = |1| = | A| (©)
|A[|AT| = 1 = |AT||A| “wAB=B,BA=A
|A|2=1 [+ A- AT = |A| ] ~ A’ +B? = AA+ BB = A(BA) + B(4B)
|A| =i1 = (AB)A+(BA)B = BA + AB
(b) =A+B
100 k0O =>A2=AandB2=B
Let] = [0 1 Ol,then kl = [0 k 0] (d)
00]?2 0 o 0 0k |[Al=7(1-0)+3(-1-0)—-3(0+1) =1
) _ ; o, Cofactors of matrix A4 are
:ad](kl)—[g (;c K(Z) = k?I Cim1,  Ci=1 Cpy=1
(b) (1 =3, Cpz =4,03=3

Given, A is singular= |A| = 0 Cs1=3, Cs2 =3, C331=; 3
Now, A(adjd) = |A|I,, =0 . 143
~ A(adj A) = 0 ie, A(adj A)is a zero matrix. 134
(0
Given, AB=0
. [cos?a  cosasina] , [cos*B  cosBsinp
-~ . o X _ _ (d)

cosasina  sin“a cosPsinf3  sinf
It is given that A is a skew-symmetric matrix
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2 AT =-A
= (A" = (-A)"
= (@AM = (- A
T _ (A™ ifnis even
= An" = {—A" if nis odd
Hence, A" is skew-symmetric when n is odd
(d)
1 * *
Consider[* 1 *] 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) = Y3, a;;
Tr(A) =1+7+9=17

(d)

NOW'AJ’B_Z 4] [0 —2 [% g]

N |A+B|=|2 2|=2—4=—2

Also,adj (A + B) = [_22 _12]

carm=-3[% ]

=[_1 —11/2]
ot a2 2
“ AT+ BT = [1/2 3/4] [1/2 —11//22

11/2 =172
‘[—1/2 1/4

“(A+B)t+A1+B71
(@)

AOR | It R
1 7 0

:[—8553] !?150] [ —7]

(b)

Ci1 =1, Cip =—2,Ci3=-2

Cp1=—1,Cy =3,03=3

C31=0,C3, = 4C33——

1—2 —2 1 -1 0
. adj(4) = |- ] [ 2 3 —4]

0—4 -3 3 -3
(c)

Since, the rank of given matrix is 1, then

2 _
[—4 a—4 =0
=2a—8+20=0
>a=—-6

(a)
Since, given equations have a non-trivial solution
A=0
1 3 2
=12 4 —-1|=0
1 5 =2
=>1(-8+5)—-3(-4+1)+1(10-4) =0
> 61l=—6 > A1=-1
(b)
Since, |a| # 0 So, A ! exists
~AB = AC
= A™1(4B) = A71(AC)
= (A"'A)B=(A"14A)C>B=C
(9

1 1
LetA=(1 2 oc and X =
1 4 10

For consistent, |4| = =0
1 4 10
= 1(20—16)—1(10—4)+1(4—2) = 0
= 4-6+4+2=0
= 0=0
and (adjA)B =0

4 -6 21711 0
- el
2 -3 1lla? 0
4 —6a+ 20 0
= [-6 +9a — 3a? =[ ]
2—-3a+a?
= 202 —60+4=0,-30>+9%—-6=0
and a?—-3a+2=0
Now, 2a? —6a+4 =0
= (a-2)(a-2)=0
> a=1,2
Similarly from other equations we also get the
same value
(b)
Given, B=A% — A%, where A3 = A + 1
= B = (43)? — 434?
=(A+D*-(A=DA?
=A% + 1% + 241 — A3 — A%]
=14+2A—-(A+1])
= B=A4
~ Inverse of B = A~!
(d)
Since, ATA =1
a b clfa
= [b c a [b
c a b 1
a?+b?>+c* ab+bc+ca ab+bc+ca

ab+bc+ca a*+b?>+c62 ab+bc+ca
ab+bc+ca ab+bc+ca a®+b?%+c?
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1 0 O
=[0 1 0
0 0 1
= a?+b?+c62=1 and ab+bc+ca=0
Now, (a+ b +¢)? =
a’ +b?+ c?+2(ab + bc + ca)
=14+2:-0=1
s> a+b+c=1 ..(i)
Now, (a® +b3+c3)=(a+b+c)
(a® + b? + ¢? —ab — bc — ca) + 3abc
=(a+b+c)+3
= a’+b3+c3=1+3=4 [usingEq. (i)]
(d)
12211122 988
A2=212[212=[898]
22111221 889
Now,

988] [488 500
A>"4A=1898[—1|848|=|050]|=05I;
889 1884

005

(a)
We have,

2=[

~e=[0 30 -l Y-

S at= A =LL=L=[;

1
(b)
The system of given equation are
Kx+2y—z=1 (1)
(K-1)y—-2z=2 ..(ii)
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
> (K=2)(K)(K-1)#0
= K #=12,0,1
ie, K = —1, is arequired answer.
(d)
Given,x +y+z=6,x+2y+3z=10and x +
2y+Az=p
111
For no solution,A=[1 2 3| =0
122
= 124-6)—-11-3)+1(2-2)=0
A=3=0=>1=3
611
and A=1102 3]#0
u 2 3
=>6(6—-6)—130—-3u)+1(20—-2u) #0
> u—10#0=> u+10

(b)
|AAT| = |I] = |ATA|
= |A]|AT|=1=(4%||4|
= A =1 [ |AT] = |Al]
= |A] = +1
(<)
AB
_[ cos?®  sin6cos 9] [ cos’¢  sin¢cos
[cos 0 sin O sin? cos ¢ sin ¢ sin? ¢
[Cos? 0 cos? ¢ + sin B cos ¢ cos O sin
cos? ¢ cos 0sinB® + sin? Bsin ¢ cos |
cos? 0 sin ¢ cos ¢ + sin® psinB cos O |
| cos 0sin@sin ¢ cos ¢ + sin? Bsin? ¢ |
[cos O cosdcos(B— ) sind cosBOcos(6— P)
- |sinB cosdcos(0— ) sinBsind cos(6 — ¢)]
w AB =0
= cos(6—¢d)=0

= cos(0 — ¢) = cos(2n + 1);

=> 0= (2n+1)§+¢, wheren =0,1, 2, ...

(@)
We have,
AB=AandBA=B
Now,AB =A
=>(AB)A=AA
= A(BA) = A?
= AB = A?
> A=A
and,BA=B
= (B A)B = B?
= B(AB) = B?
= B A = B?
= B = B?
~A?> =Aand B? =
= A and B are indempotent matrices
(b)
From given matrix equation, we have
x—y—z=0
—-y+z=5
z=13

= x=1y=-2,z=3
(d)
Here, cofactors are
Cy1 = cos26, Cy1, = —sin20
C,, = sin26, C,, = cos20
~ |A| = |cos? 20 +sin?20| =1

cos20 — sinZG]2 _ [ cos28 sin26 ]
sin26  cos260 —sin20 cosH

[+ BA=B]
[+ AB = A]

[+ AB = A]
[+ BA=B]

L1
" A 1_W[
(c)

Since, B is the inverse of A.




—50all2 1-3

1-2311 1 1
[10 00] 10 0

[422 [1—1 1

=10 10 0|=|-54a 54+4a -5+«
0 0 10 0 0 10
—54+a=0 = a=5

()

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

(@)

3 3y + 3z
5 0-4]bl-
-3 4

Given,A=|-b a 0
0 0 1

= |4l =a?*+b*=1

abO]

A"l = ! —adj (4) = adj(4)

4]
(o)
We have,
(A+B)? =A% + 2 AB + B?
< (A+B)(A+B) =A%+ 2AB + B?
© A2+ AB+BA+B?=A>+2AB+ B?
< AB=BA
Hence,(A+ B)?=A42+2AB+B>© AB=BA
(d)

1

1 [x 01_1| 2x

-1 _ = —
A T 2x2l—x 2x 1
2x

Applying C; - C, — C1,C3 - C3 — (4

a 0 —(1+a)

b —(1+b) 0[=0

-1 c+1 c+1
> —a(l+b)(1+c)—b[0+ (1 +a)(d+ )]
-1[0-(1+a)(1+b)]=0
= —a(l+b)(1+c)—b(1+a)(1+c)
+1(1+a)(1+b) =0
On dividing by (1 + a)(1 + b)(1 + ¢), we get

a b

“14a 1+5b
= . +1
1+a

SN =

1+a 14+b 1+c
(a)
The given system of equation has at least one
solution, if
3 -1 4
1 2 =-3]1=0

6 5 4
=3(24+15)+1(1+18)+4(5-12)=0
=2>71=-35 = 1=-5

(d)
211

+

Given,A=|(0 21
102
Ci1=4C,=1,C3=-2
Cry =—2,05,=4,C,3=1
C31=1,03,=—2,(33=4
4 1-21" 14-2 1
v adjd) =-2 4 1 =[1 4—2]
1 -2 4 -2 1 4

~ladjAl =4(16+2)+2(4—-4)+(1+8)

=724+049=281
Alternate

210
|A[{0 2 1

102
=24-0)-1(0-1) =9
« ladj A|=]A]*~1 = (9)* =81
(a)
Since, A’ = —A
A3 = AAA
And (43) = A'A'A" = -A3
Hence, matrix A3 is a skew-symmetric matrix

)

12 3]rx
Given, [1x1][0 5 1“1]=0
032

> [1x1]|lo+5-2|=

x+2—6
] 0
0+3—-4




x—4
= [1x1][ 3 ]=0
-1

5
= x—4+3x—1=0=>x:1

(d)

Wehave,A+ b = [1 2]

2 3
Clearly, A + B is a symmetric matrix

Now,

armi=al?, -7 2

]'B_l :_[ =

We observe that (A + b)~! is a symmetric matrix
and(A+B)'#+A1+B71
()
v AAT =1,
= A—1,=A—AAT = A(I, — AT)
|A —I,| = |A(L, — AT)l
= |Alll, — A"|
= |A||l, — A|

~Matrix A is nilpotent of order 2.

()

Let A be a symmetric matrix. Then,

AA™L—

> (AAH =]

> A DHTAT =1

= (A_l)T — (AT)_l

S@DT =) [+4T=4]

= A~1is a symmetric matrix

()

Since, given matrix is a triangular matrix, so its
characteristic roots are the diagonal elements.
Hence, required roots are 1, 3, 6.

(d)
3 2 4
Giventhat, A=1|1 2 —1]

01 1
and A™1 = %ade

= k=4

3 2 4
=1 2 -1

01 1
=32+1)—-2(1-0)+4(1-0)
=9-2+4=11

(a)
Since, 4 [y] = [0] is linear equation in three

variables and that could have only unique, no
solution or infinitely many solution.

~ It is not possible to have two solutions.
Hence, number of matrices 4 is zero.

(<)

Since, A is invertible matrix of order n, then the
determinant of adj 4 = |4|""!

)

1 5 a-2
Given, adj|—1 1 1 0 (1)
0 -2 -2 b

Cofactors of [

C31:—ZC32:0C33:1

[ 4 -2 ] [ 5 a - 2 ]
=
-2 - 2 1 2 — 2
On comparing the corresponding elements, we get
a =4, b=1
[a b]=1[4 1]

(d)

ahg
—lxyA|hbf
g fc
=[xa+yh+zg xh+yb+2zf xg+yf+ zc]
Now, ABC =0
= [xa+yh+2zg xh+yb+2zf xg+yf

X
+ zc] [y] =
z

= [ax? + hxy + gxz + hxy + y?b + fzy + gxz +
yfz + z%c]

=0

= [ax? + by? + cz? + 2gzx + 2hxy + 2 fyz] = 0
(d)

2 1
teca=[7 ]
Let B be the multiplicative inverse of 4, then
AB =1
= B=A"1




57 (o)

1

8—-71

[4 0
LetA =13 1
6 02

Now, we take a submatrix of order 3 X 3
410

B=|30 1]
60 2

|[B| =—-1(6—-6)=0

Now, we take a submatrix of order 2 X 2.

. 41

ie, C= [3 0

[Cl=0—-3+#0

~ Rank of matrix 4 is 2.

(d)

1 0 1 X 1
LetA=]-1 1 0 Xz[y]ande 1
0 -1 1 z 2
11 -1 -1
-1 _
A —Ell 1 —1]
1 1 1
Now, X = A™B

1 -1 -1][1
1 1 -—-1(f1
1 1 1112

[]-e

3

M [ R

= [0l * sl = [z
(b)

Since,A4, B and C are n X n matrices ans, if 43 +
2A% + 3A + 51 =0, then A is invertible.

(a)
We have,
|Al =-1,|B] =3
~|3AB| =33|AB| =33|A||B| =3%x—-1x3
=-9
(3]
1230
_ 12432
LetA = 3213.Then,
6875
1230
2432 .
A~ 3913 By applying R, = R4, —R3 — R, — R;
0000

12 30
0 0 —32| ByapplyingR, = R, —2 Ry,
0—-4-83 R; > R;—3 Ry

00 00O
We observe that the leading minor of the third
order of this matrix is non-zero i.e.

1 2 3

0 0 —3|=-12 =+ 0.Hence,rank(4) =3
0 -4 -8

(@)

Given, A+1= [i - ﬂ

=> A~

R e A R

_[1-2

4 —1
-'-(A+I)(A—I)=[

(d)
We have,
A=k, = |A|l =
(d)

a b]

leen,Az[Cd
2 _[Ja blfa b
4 _[c d”c d]
:[a2+bc ab + bd
ac +dc bc+d?
“A2—(a+d)A+kI=0
= [a2+bc ab+bd]_[a2+ad ab + bd
ac+dc bc+d? ac +dc ad + d*
k 0]_ 00
+[0 k]_ 00]
bc—ad+k 01_100
=" be—ad+il=lo 0
On equating, we get
bc—ad+k=0

e =15 =4

|k1n| = k" |In| = k"

~ FromEq.(i),k =0
(b)

2 1
Giventhat, A = B _12 ;] and B = [3 2]
1 1

2 1
=2 ;]3 2]
1 1
2-6+1 1—-4+1
44343 24243

= 7]
s (AB)T_[ 3 10]

(b)
We have,

e[}




a=an=y S5 7] 7o

—4 2 . ) T )
29 _25] If A is a square matrix, then A — A" is a skew

20 24
[ 29 ] [ 3 - ] square as A is of odd order or even order

(d)
:>A2—5A:[104 14]:141 0(4') =3x2,0(B")=2x3
(b) (@) CB+ A’
Given that 4 is a singular matrix Now, order Of_ CB )
~ |A|=0 =(order of C is 3x 3)(order of B is 3 X 2)
v AadjA=|A] =0 =.0rderofCBis3><2
~ A adj A is a zero matrix Since, _ 0(A) =3x2 _
() ~ Matrix CB + A’ can be determined.
3 1 5 _1 (b) O(BA)=3x3
[4 1]X:[2 3] and 0(C)=3x3

3 11745 -1 ~ Matrix BAC can be determined.

_[ [ ] (c) O(A+B)=2x3
1—1”5 —1] = 0(A+B) =3x2
4 and 0(C)=3x3
[;1 _3 [5 B 1] ~ Matrix C(A + B’) can be determined.
-3 4 (d O(A+B)=2x3
=[14 -13 And 0(C)=3x3
(b) =~ Matrix C(A + B’) cannot be determined.
1 1 0 (d)
Given, =112 1 Given A is a matrix of order 3 and B =
e 7 9 3 |A1A7% 1Al = -
~ A*[5 6 2|and A%*=]|15 19 6] (adj 4)
3 41 9 12 4 4]

Hence, A2 —34°—-1=0 => |B|=A3"t=25
(d) (a)
v PQ=1 = P'=Q Az:[—Z 4”—2 4]:[0 0]
Now, the system in matrix notation is PX = B -1 2ll-121 100
~ X=P1B=QB

2 . .  any
= A= [ symmetric matrix, then |4 — AT | is ‘0’ or a perfect

—54 =

= |4 = B = (adj) 4)

- A%is null matrix.

X 2 2 111 (b)
= y]:5 13 -5 m] [1] For unique solution,

-8 1 5 k 2 -1

1 0 k=1 -2 |=#0
=>y—§(13—5+5m) 0 0 k42
= —27=8+5m (giveny = —3) k(k—1)(k+2)+#0
o m=-7 = k+01or-2
(d) (b)
Since 4 is invertible. Therefore, |4| # 0 Given, A = [ ] and B = [3]
Thus, option (d) is correct. -1 1

(2) 515 =3

V\2/e hlave, P Lo Also, AX =B
[3 zA[s —3]:[0 1 =>X=A_1B=l[1 2[3]
2 117 -3 271 28
"‘A=[3 2 [ 1”5 —3] ) =13+2]=1[S]
2T N o 2 3le+11 ~ 317
=a=[5 1 ol 3 83 (@)
|

=[5 SIE 31

Z 5




123
A=1213
559
=1(9—-15)—-2(18—-15) + 3(10 - 5)
=—-6—6+15
=3%0
Hence, the system of equations has a unique
solution.
(b)

Itis given that

a=[

S PR | R R R 2
>A3=2(AA4)=24*=2(2A)=2%4A
Continuing in this manner, we have A" = 2" 1 4
(@)
We have,
B AT =T E)T [ (P
=07 P

> B 1A Y 1=4B

14— 2 2110 -1
=B AT = [—32 z]£1 o]
= (B~14™1) 1:[2 3]
Hence, option (a) is correct
()
Here, C, A and CT are matrix of ordern X 1,n X n
and 1X n respectively.
Let CTAC = k
Then, (CT AC)T =cTAT(cT)T

=CTATC = CT(-A)C

=—CTAC = —k

=>k=-k => k=0
= CTAC is null matrix.
Which shows that CTAC is a zero matrix of
orderl.
(b)
Since, A + AT is a square matrix
W (A+ AT =AT+ (AT =4AT+ 4
Hence, A + AT is symmetric matrix

(d)

a1 ‘112]

S [1+1 1+2] 23]

241 2+21 7134

5
P22=[234][10]
0
=10+ 30 =40
(o)
Givenn AB=A = B=1]
And BA=B = A=1
s B=1 andA =1
= B?=B and 4> =A

LetA = be a skew-symmetric

matrix. Then,

0 x yz
—X 0 ab
—y—a 0 ¢
—7Z —b—cO0

|A| = = (cx — by + az)?

(d)
1 -1 1
Since, A=[0 2 —3]
2 1 0
3 1 1
~B=adjA=|-6 -2 3]
—4 -3 2
5 -5 5
= adjB=|0 10 —15]
10 5 0
5 -5 5
= ladjB|=|0 10 —15] =625
10 5 0
Given that, C = 54
1 -1 1
= |C|=5%4|=125|0 2 -3|=625
2 1 2
Hence, A B)] _ 625
Ic| 625
(a)
6 8 5
Given, A=1[4 2 3]
9 7 1
A+A'

amd symmetric matrix B =
1([6 8 5 6 4 9 6 6 7
“~B==14 2 3|+|8 2 7[(=]6 2 5

2o 7 10 s 3 1) 17 5 1

(d)
5 10 3
The matrix !—2 —4 6] is singular, if
-1 -2 b

—2 -4 6[l=0

-2 -2 b

= —1(60 + 12) + 2(30 + 6) + b(—=20 + 20) = 0
= —72+4724+0b=0

[5 10 3




Hence, the given matrix is singular for any value
of b
(b)
det (24B) = 23 det(4) det(B)
= 8det (A) det (B)
(b)
Cij = Xk=1aikby; (In general)
And in a diagonal matrix non-diagonal elements
are zero ie,

0,
aijj = aij,

SO, Cij = aiibij
(b)
Here, |4 = (1)(9) — 2(—11) — 3(6)
=9+4+22-18=233
Since, A™adj (A1) = |A7Y|I5
= A7tadj (A7) = (|A|I™D)I;
= A-A71 adj ah= (|A|)_1AI3
= adj (A™") = (|AD7'4
= |Aladj(A") = A (But|A| # 0)
(d)
1 -1 1

Let A]1 1 -1

-1 1 1
~JAl=11+1D)+10-1D+11+1)=4+0
» Rank ofmatrix 4 is 3

(b)

x2 y z2 . .
Let pri X, bz = Y and == Z, then given equation

ifi # j
ifi =j

will be

X+Y-7Z=1,X-Y+Z=1,-X+Y+Z=1
1 1 -1

A=]1 -1 1]

-1 1 1

Now, |[A| =—4#0

Therefore, the given system of equation has

unique solution.

(b)
[E(A —A’)]I N
2 S 2 S 2

Here,

= — 1 A4-4"
2
Hence, it is a skew-symmetric matrix.
(b)
- adjd = [—43 21]
and |A|=|§ _i|=10
1rg 2
1lo3 1l

-1 _
4 T10l-3 1

105 (b)

3 -3 4
LetA=[2 -3 4]
0 -1 1

1 -2 =217

-1 3 3]

0 -4 -3

1 -1
=|-2 3 -4
-2 3 =3

(d)

We have,

3A3+2A%+54+1=0

=>1=-3A%-24*-54

>[A1=(-34%-24?-54)4"1

>A1=-342-24-51

(b)

The given system of equations are

x+y+z=0,

2x+3y+z=0and x+2y=0

111

2 31

120

=—-2+1+1=0

~ This system has infinite solutions
1 2]

() -
2X—[7 42[0 —2]
=>2X=[g _22]+[% i

=>2X=[‘7L ;]

2 2

= X= [7/2 1
(b)
Given, A=A',B =R’
Now, (AB — BA)' = (AB)' — (BA)'
=B'A"' — A'B’
=BA — AB
=—(AB — BA)
~ AB — BA is a skew-symmetric matrix.
(a)
Given that, p is a non-singular matrix such that
1+p+p*+...+p" =0
> (1+p)(A+p+p*+...+p™ =0
1-— pn+1 =0
pn+1 =1
p"xpt=1
p"=1/p

. p—l — pn
114 (a)

~adjA =

Here, =10-2)—-1(0-1)+ (4 -3)

=
=
=
=

X 5
Given, [y 10 -5

10 —-57[5
" -2 13}(]0
3z 10 —4 6115




1 [25+0-25
= 25|25+ 0+65
50 + 0 + 30

1[0
=—4o]

40 80

x 0
- )= 1]
z 2
= x=0y=13=2
. x+y+z3=0+1+2=3

115 (d)
[0 4IE1=E1- 01
Then, X =yandY =«x
e, y=x
(c)

Given [ - =

1 —tane][ 1
tan © 1ll-tan®
[ o)
b a
[1 —tane] 1 [1
tan 6 11”1+ tan?6ltan®
=[a —b]
b a
:>_1 [l—tanze —2tan6]:[a —b]
1+tan2012tan® 1—tan?0 b a
1 — tan? 0 2tanB ]
1+ tan290 1+tan26|:[a —b]
2tan® 1-—tan?0| b a
1 +tan?0 1+ tan20
[cos 20 — sin 20 a-b
= lsin 20 cosZG]_[b a]
= a=cos20, b=sin20

(d)
-1 -2
Given, A= 2 ]
-3

tan 61]

— tan 19]

-2

Cyq -6
621

(31

s B =

:2]

- ade=(B)’—[

-1 2 2
=3 [—2 1
-2 =2 1
(d)
Given equations are
px+y+z=0x+qy+z=0,x+y+rz=0
Since, the system have a non-zero solution, then
p 11
1 g1
11r
Applying C, - C; — C;and C3 — C3 — G,

=0

=1-pA-9@a-r1)

>1-pA-g9A-r1)
4 1 1( !
1—p() 1—gq
Since,p,q,7r # 1
1
p +
1-p 1-¢
1 1+
$ J—
1-p
+

1
=
1—

(b)
Given, AB=1 = B=A"1

Now, A~1 = 244
’ |4

1
p 1l—gq

)
1 —tan-—
2

tan 9 1
_ 2

)
1+ tanZE

AT 0
= 5= cos*=A"
sec? - 2

(d)
Given equations are
3x+y+2z=3 ..(I)
2x =3y —z=-3 ..(i)
and x + 2y +z =4 ..(iii)

3 1 2 3
LetA=[2 -3 -1|, B=|-3

1 2 1 4
31 2

«Al=12 =3 -1

1 2 1
_L-3 -1 2 -1 2 -3
_3|2 1| 1|1 1|+2|1 2|
=3(=3+2)—1Q2+1) +2(4+3)
—_3-3+14=38

-1 -3 T
adj,A=|3

, X =

|

X

y
3z

|




Now, X = A~1B

[—1 3 5”3]
-3 1 7 -3
7 -5 -—11
1 -3-9+20 [ ]
-9-3+28 16
21+15 44
X
= y]= 2
2 -1
= x=1y=2,3=-1
(a)
A2 =24-1
A2A =24A—-1A
=242-A=2QA-1)—-A
= A3 =34-2I
= A3.A=34A-21A=3QRA-1)-24
= A*=44-3I]
Similarly, A" =ndA — (n—1)I
(d)
r
det(Mr)=[r

-1
2007 2007

Z det(M,) =2 Z r— 2007
r=1 r=1

2007 x 2008
2

r_1]=2r—1

— 2007 = (2007)2
=0l %, gl=1[7 o=

-
=04+2-2=0
= |A]=0

4 2 2 1
Now, (adjA)B=1[2 1 1 ”—2]

21 -1
[4—4+6 6

3

=12-2+4+3|=|3|#0
2—-2-3 -3
~ This system of equation is inconsistent, so it has
no solution
(3]
Given, D = diag (d,,d>, d3, ..., dy)
= D! =diag(d;% d;}, ..., d;Y)
(a)
We have,

ol g

o AN = [1 na]

0 1 [Using PMI]

(d)
The given system of equations are
2x+y—5=0 (D
x—2y+1=0 ..(ii)
and2x — 14y —a =0 ..(iii)
This system is consistent.
2 1 -5
[1 -2 1{=0
2—-14 —a
=22a+14)—1(-a—-2)—-5(-14+4) =0
>4a+28+a+2+50=0
= 5a = —80 = a=-16
(d)
The system of given equations has no solution,
al1l
iffll « 1|=0
11 a
Applying C; = C; + C, + C5 and taking
common (a + 2)from C;, we get
111
(a+2)[1 a 1[{=0
11 a
Applying R, » R, — R{,R; & R; — R
1 1 1
=2 (@+2)|0 a—1 0]|=0
0 0 a-1
> (a+2)(a—-1?=0
> a=1-2
But a =1 makes given three equations same. So,
the system of equation have infinite solution. So,
answer is @ = —2 for which the system of
equations has no solution

(b)
. _[x1
Given, A = [1 0
2 [x 171[1x
=1 o] [1
2
= [x +1 x]
X 1
> x24+1=1x=0
= x=0
(a)
Given that, A™1 = 1 (adj 4)
On comparing with 4™1 =

!
Al

Now, |A| = |g

1
IAIadJ'A we get

g|=0—6=—6




1 . -1 0 1173 ) 8

= A=-c Now, AID=2|8 6 -5|[5[=3|-1

132 (d) . 8/3 -6 -3 31111 0
a11C11 + a12C2 + a13C3 + a14C4 = 4] - [y] =|-13

133 (d) z 0

Given equationare x +y+z =6,x + 2y + 3z = (a)

10andx + 2y + Az = 10 Given equations arex —cy — bz =0

111 For non-zero solution

~l123]=0 L —e b

1221 c —1 a|=0
> 121-6)—1(A—3)+1(2-2)=0 b 4 1
= A-3=0 = 1=3 = 1(1—-a?)+c(—c—ab) —b(ac+b) =0

134 (b) i . = a?+ b%®+c%+2abc =1

AZ:[11H11:2[11:2A (b)
o A*=24.2A4 =44 = 4 x 24 = 234 We have,
Similarly, A® = 274 Det (I,) =1(# 0) @ rank (I,) =n
= A100 = 2994 (a)
(@ The given matrix 4 is singular, if

. 8 -6 2
__[cos26 —sin26 _ _
Let 4= [sin 20 cos26 Al =|-6 7 4=0

o lsin 0526 1 2 -4 )
“ A= cost20 4 20 = 1 = 8(71—16) + 6(~61+8) +2(24 —14) = 0
and adjA = [ = S0 = 561 — 128 — 361+ 48 + 20 = 0

=

_A_lzl[COSZG sin 20 204 =60
v 1l—sin20 cos260 = A=3
_ [ cos 20 sinze] ()
—sin28  cos28 LetB=1+A+A*+4%..
(a) _ _ SAB=A+ A2+ A3+
Give equation can be written as, —~B_AB =]
2X=[38_[12 B A) = ]
7217134 = B( _( )2) )
12 6]_.,[1 3 =>B=(I-A)"
=>2X_[4—2]_2[2—1] g0 —217'  1r=3 2
N X:[l 3] = _[—3 -3 7 6l3 0
2 -1 _[1/2 —1/3]
(c) =172 0
We have, 146 (a)
AB=0 Since A is non-singular matrix
=>|AB|=0 . |A| # 0 = rank(4) = n
= 14]1B] =0 147 (b)
= |A|=0or|[B][=0 , [l —=2111 —21_[-7 —12
10 00 A 2[4 5”4 5]=[24 17]
LetA=[ ],B: ].Then,AB:O.But
00 0 1 Now, f (A) = A2 —3A+7
A#0,B+#0 ~7 —12 1-2 10
(b) “l24 17]_3[4 5]+7[01

2o 3 6 3-6].[3 6

~fA)+ [—12 —9]:[_12 _9]+ [—12 —9] =
0 0]
00
148 (a)

Given, A=12 1 1
4

1 -1 —2] —3—6]




The given system of equations will have a unique
solution, if
11 1
2 1 —-1|#0=>k+0
3 2 &k
(a)
Given, 2x+y—z =7 (1)
x—3y+2z=1 ..(ii)
and x+4y—-3z=5 ..(iii)
From Egs.(i) and (ii), we get
5x—y=15 ..(iv)
From Egs. (i) and (iii)
5x —y =16 (V)
Egs. (iv) and (v) shows that they are parallel and
solution does not exist.
150 (d)
We have,

X:ﬁ 4]:>X2:[5 —8

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

(¢) do not tally with [ _8]

152 (a)

We have,

A =a;] ~ |k Al = k™A
153 (b)

1 0

=[0 1

154 (d)

Given that, A = [i‘
2 _Ja 0][a

= A ‘[1 1”1

=[0(2+0 0+0]
a+1 0+1

_ [ o? 0]
a+1 1
Also, B = A?> (given)
1 01_[a® 0O
>[5 )= [oc +1 1
Clearly this is not satisfied by any real value of «

(b)
We have,

A(@djA) =0 4 0
0 0 4
> |A|I =41 [+ A(adj 4) = |A] 1]
= |A]l =4
= ladj Al = |A]*  [ladjA| = |A["™']
156 (a)

400]

Given, A = [8) (g

B

- o[ e =l

50
Similarly, 4%° = [0 a)50]
_ [(w2)16 2 0]

0 ((4)3)16(1)2

£
0 w?

_ [ cosB sinB
Let A= [— sin® cos 9]

. __[cos® —sinB
- adj(A) = [ sin® cos®
(@)

“|Al=0-1(1-9)+2(1—6)
=8-10=-2+#0
-1 1-1
adj(A)=|8 -6 2
-5 3 -1
-1 1-1 1/2 —1/2 1/2
. ATl = 8 -6 2 ] [ -1
2[5 3 4] s —3/2 1/2
(a)
|f(8)] = 1(cos?8 + sin?0) = 1
cosO sin6 0
Now, adj{f(6)} = | —sin® cosO O]
0 0 1
cosB sin6 0
- {f(H)}_1=!—sin9 cosf O]=f(—9)
0 0 1
(a)
Given, x+4ay+az=0 (1)
x+3by+bz=0 ..(ii)
And x+2cy+cz=0 ..(iii)
For non-trivial solution
14a a
13b b[=0
1 2c c
ApplyingR, - R, —R{,R; > R; — R

|




1 4a a

=0 3b—4a b—a|=0

0 2c—4ac—a
= 1[(3b —4a)(c —a) —2(b—a)(c —2a)] =0
= 3bc — 3ab — 4ac + 4a?

—2(bc —2ab —ac+2a%?)=0
= bc+ab—-2ac=0
= ab+ bc=2ac
(d)
We know that
rank (A B) < rank(4)
and, rank (4 B) < rank (B)
~ rank (4 B) < min(rank 4, rank B)
(3]
a1

Letd = | 2!

and B = [b11 b12 b13 o bln] be two

am1
non-zero column and row matrices respectively
We have, AB =
a11 b11 @11 b1z Qq1 byz - agg by

A1 b11 A1 b1z Azq b1 aAz1 bigy

Am1 D11 Ami b1z A1 b1z Qmy bin
Since A 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)

(o)

3 21_110

[ Aals _31= 1
211711 3 2
A=[5 [o s3]
2 — -3 =2
o P | 5 =3 |
2 — 1
=2 2E =00

(@)
If A is any square matrix, then
AA™'=Tand A1 =471
Since, A2—A+1=0
> AT1A2-A"1A+47 =0
> (A1AHA-AA)+A4 =0
> A-1+A41=0=24"1=]1-4
(@)
Since, B is invertible, therefore B~! exists
Now, rank (4) = rank[(AB)B~1] < rank(4B)
But rank(4B) < rank(A4)
rank (AB) = rank(4)

-1

167 (c)

4 2
3 4

: - 4 2
- ladj()] = 14127 =[5 ] =10

(d)
cosf@ sin@ . sin@ — cos @
cos 6 [— sin@ cos 9] +sinf [cos 0 sinf
:[c0529+sin29 0]: 10]
0 cos? 0 + sin? 6 01

Given, A = [ of ordern = 2

(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
Ais1

170 (d)

As det(4) = +1 A lexists
and A71! det(A) (adj A) = t(adj A)

All entries in adj (A) are integers.

~ A71 has integer entries.

(9

Since, A is invertible
1 0 —k

~ Al #0 = [2 1 3] #0
k0 1

= 11-0)+k(0—-k)#0

> 1-k*#0 =k *+1

—2tand _[a —b]

b a

=

(b)
We have,

1 —tan 9” 1 tan 9]_1 _ [a —b]
tan 8 tan@ b a

1 —tan9 —tané
- [tanG ]m[tanﬁ 1 ]
= 7
b a

N 1 [1 —tan? 6

1+tan?6l 2tan6d 1 -—tan?8

[1—tan’8 —2tan6 ]

1+tan?6 1+tan®6|_ [a —b]

2tand 1 —tan?6 b a

1 +tan?6 1+tan?6

[cos26 —sin2 0] _ [a —b]

Isin28 cos26 b a
=>a=cos20,b=sin20
(o)
We have,
x2+y2+22#0
= At least one of x, y, z is non-zero
Now,
x=cy+bz,y=az+cx,z=>bx+ay
>x—cy—bz=0
cx—y+az=0




bx+zy—z=0
As at least one of x, y, z is non-zero. Therefore, the
above system of equations has non-trivial
solutions
1 —c -b
lc -1 al=0=>a?+b?>+c?+2abc=1
b a -1
174 (c)
A2 —4A+101=A
1 — 37111 — 3] 1 -3 10
=1, il TRl Teleofp g
1 —3

(2 &
P ;521(_3 gikkz] - [?3 _411<2] + [(1)0 18
1 —3]

1 9 -3k 1 -3
Tl-6+2k 4+k2— ]:[2 k]
=29—-3k=-3,-6+2k=2 (i)
and 4+k?—4k=k
>k?-5k+4=0=>k=41
But k = 1 is not satisfied the Eq (i).
(@)

Given, A2 =24 -1

Now, A3 = A% - A =24%=—IA
=242-A=20A-1)—-A
=34-21=34—-(3-1I

A" =nA—(n-1I
(0

We have,[(l) ﬂA = [é _ ﬂ

==l 1o -]
= a=[; 71l _1]

1
=[y 1]
(b)
It is given that A is an orthogonal matrix
CAAT =1=ATA=> A1 =47
(a)

Let A=1A
1 2 3] 0 0
= |2 3 4 1 0|4
3 4 6/ 0 0 1
Applying R, - R, — 2R, and R; =» R; — 3R;

1 2 37 [1 00
0 -1 =-2(=|-2 1 0|4
0 -2 =31 [-3 0 1

Applying R; = R; — 2R,

0 -1 -2|=|-2 1 0|4

0 0 11 1 -2 1
Applying R, - —R, and R, = R, — 2R;
1 2 31 [1 0 O

0 1 of=f0 3 2|4

0 0 11 11 -2 1

lying Ry = R; — 2R, — 3R;

0 0] [-2 O 1

1 0

0 1l

'123'[100

0 3 =2]4

3 A_lz

179 (a)

Given that, 2X + [; ﬂ = [; g]

N 2X=B g]—[é

-eft 6]

= X= [2 —1]

(b)

Since the given matrix is symmetric
2(A)p=(A)y12x+2=2x-3=>x=5

(d)

Given, A =3

1
1
1
1
1
1

1
A2 =3 [1
1
W A*=A%2.A%2 =9A.94
(a)
1 0w w
Now, |w? w 1
w 1 w?
=1(w3 - 1) — w?(w* — 0) + w(w? — w?)
=11-1) — w?*(w-w)+0
=0
Hence, matrix 4 is singular
(a)
Given system of equations are
x+y+z=6x+2y+3z=10
and x+2y+Az=yu
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=3,u=10.

184 (a)

Given, (A+ B)(A—B) = A2 — B?
= A’ —-AB+BA—-B?*=A?>-B?
= AB = BA

Now,(ABA™1)? = (BAA™1)? = B?




185 (¢)
Since diagonal elements of a skew -symmetric

matrix are all zerosi.e. a;; = 0 forall i
n

~tr(4) = Zaii =0

i=1

(o)
. P63=P(I—P) +P?>=1-P)
=PI—P?=PI—-(I-P)
Now, P*=p-p3
= P*=pPQR2P-1)
= P*=2p?2-p
= P*=2[-2P-P
= p*=2]-3P
And P°®> =P(2I —3P)
= P>=2P-3(-P)
= P>=5P—3]
Also, P®=P(5P —3I)
= P%=5p?—-3P
= P®=5(I—-P)—3P
= P®=5] —8P
So,n=6
Alternate Solution
- P"=5]—8P
=5(—P)—3P
=P(P—-3I) (v~ P2=1-P)
= P(2P — 3P?)
= P2(21 — 3P)
= P?[2(I — P) — P]
= P2[2P% — P]
= P3[2P —1I]
= P*[I - P]
= p*.p%2 =pé
> n==6

187 (b)
A>=A.A=AB.A
=A.BA=AB=A

(d)
1 2 -3
Let A=|0 1 2]
0 0 1
1 2 -
=l 1 7= 7=
0 O 1
1 -2 7
and adjA=|0 1 —2]
0 1
1 -2 7
hence, A™! = IIad]A 0 1 —2]
0 0 1
so, required element = A73 = 7

190 (a)

Al =1

and A° =|—sinx cosx O

cosx sinx 0]
0 0 1

cosx —sinx 0
and adjA = (49" = [sinx cosx 0]
0 0 1
B adj A cgsx —sinx 0]
= =|sinx cosx O0|=f(—x)
|A] 0 0o 1
191 (b)
“JAl=1(0-1)=-1
-~ Cofactors of A are
C11=0,C;,=0,C;35=—-1
C21=0,C=-1,03=0
C31=-1,03,=0,(33=0
0 0 -1
3 A‘1=_—1[0 -1 0[|=4
-1 0 0
192 (b)
We have,

= . A B
~k=5

194 (b)

1 1 1 X

LetA=[1 -2 =2, X:[y]
1 3 1 3
0

and B|3

4
~ AX =B
> X=A"'B

Here, A~ =

i
e _JH

0+6+0
0+0+12

6 0-6 —12

Thus, [y =12 ]
z -3
195 (a)
The given system of equations can be rewritten as
matrix from AX = B as

1-1 17rx 0
!1 2—1][}/]:0]
2 1 31z 0

Now, [A|=1(6+1)+1(3+2)+1(1—-4)
=74+5-3=9+#0

Since, |A # 0]. So, the given system of equations
has only trivial solution. So, there is no non-trivial
solution.
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196 (d) 1 2 3
Now, A=12 1 3

559

If matrix has no inverse it means the value of

determllna_ntlsh;uld be zero. — 19— 15) — 2(18 — 15) + 3(10 — 5)

1 x 1l=0 =—-6—-6+15
xr —1 1 =3+#0
If we put x = 1, then column Ist and IlIrd are Hence, it has unique solution
identical. (a)
(b) 4 2 (1-x)
24x 3 4 LetA=1|5 k 1
Since,| 1 -1 2 ] is a singular matrix 6 3 (1+x)
X 1 =5 Applying R; - R; + R;
2+x 3 4 10 5 2
1 -1 2|=0 = A=|5 k 1
x 1 =5 6 3 1+4x
= (2+x)(5-2)-3(-5-2x)+4(1+x) =0 Applying C; - C; — 2C,
> 6+3x+15+6x+4+4x=0 0 5 2
25 = A=|5-2k k 1

:13x+25—0:>x——E 0 3 1+ x

(a) = (5-2k)(5+5x—6)=0

We have,
2 3 1 4]

5 1
2 *75
204 (b)

1 1 1 1
Sincelww 11 w? w 0
0

1 0w w?

At [ 1 0?w ]
~3
1 0 w?
205 (¢)
It is a direct consequence of the definition of rank

206 (a)

_ Now, A()A() = (1 — x)~ 1[ . 1](1—
_32| # 0 and every minor of order 3 is )1 [ 1 —y]

Zero . 1+ xy x+y)
. — — _1 N

Hence, rank of 4 is 2 =[A+xy)—(x+y)] —(x+y) l+xy

(b) xX+y

We have, x+y\?! 1 C14xy

2 _ aa_a bjja b _[a2+b2 2ab] 1=
A _AA_[b a”b a]_ 2ab  a®+b? b ll 1+xy ! J

W A? = [Z g = A()

>a=a’+b%p2=2ab (a) _ _
A2 (a) — COosSx SInQ | [ COoSa SInx ]

d . :
(d) ) _ . —sina  cosal l—sina cosa
In a square matrix, the trace of A is defined as the cos? o — sin o 2cosasin a ]

sum of the diagonal elements —2sinacosa  cos?a —sin?a

cos2a sin2a ] _
_[— sin2a  cos 20(] = A(2a)

A=10 1 2 -1
0 -2 —4 21

00
10
01

Applying R, = 2R, +

Applying C; — C3 — 2C,
Ci—>C+ Gy

Applying R; < R

Clearly, |(2)

Hence, trace of A = Z a;;
i=1 (a)

(a) Since, A is symmetric matrix, therefore AT = A

Given system of equations is x + 2y + 3z = 1, Now, (A™")T = (AT)" = A"

2x+y+3z=2and 5x+5y+9z =5 Hence, A™ is a symmetric matrix.




0

3
0

e
3 1
(U P
:—(1 9)+2(1—6)—8—10—

8
and Adj A = ] [

Hence, A1 = m(ad] A)

-1 1 -1
[8 -6 2

-5 3 -1

1/2 —1/2 1/2
—[—4 3 —1]
5/2 —3/2 1/2

()
We know that
1 1
A:5m+Aﬁ+5m—Aﬁ
Clearly, % (A + AT) is a symmetric matrix and

1 . . .
5 (A — A7) is a skew-symmetric matrix

Now,

1 1([2 0 -3 2 4 -5

§m+AU=6"4 3 1(+|(0 3 7”
5 7 2 31 2

== (A+AT)——

> 6 8|=

8 8 4

2 3 4
-4 4 2

1[4 4 -8 [2 2 —4

(0
Since, the system of linear equations has a non-
zero solution , then

1 2a a

1 3b b|=

1 4c ¢
Applying R, » R, — R{,R; & R; — R

1 2a a
=>|0 3b—2a b—a|=0
0 4c—2a c—a
= @Bb—-2a)(c—a)—(4c—2a)(b—a)=0
= 3bc — 3ba — 2ac + 2a*
= 4bc — 2ab — 4ac + 2a?

= 2ac=bc+ab
On dividing by abc both sides ,we get
2 1 1

B c
= a,b,c arein HP.
(o)

Given system of equations is

x—y+z=3
2x+y—z=2
and —3x—2ky+6z=3
-~ The given system will have infinite solutions.
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
214 (b)
Given system of equations can be rewritten as
AX = B

1 —1 2 ]
5-7 14
|A| —1(7—10)—1( 7—-6)+1(5+3)
=-3+13+8=18+0
~ Given system has unique solution.

(a)
Given, equations (x +ay =0,az+y =0,ax +
z = 0) has infinite soluations.

. Using Crames's rule, its determinant=0
1 a O

= (0 1 afO
a 0 1

= 1+a®=0 = a=-1

(a)
cosa —sina 0
Given that, F(a) = |sina cosa 0

0 0 1
cosa sina 0]

> F(—a)= [— sina cosa O
0 0 1
» F()F (—a)
[cosa —sina O0][ cosa  sina 0
sina  cosa ] [— sina cosa 0]
0 1
cos? a + sin? a cosasina — sin a cos
sin a cos o — sin a cos a sin? a + cos? «
0

By using inverse of matrix, we know

[M~1| = |[M|~tholds true

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

and (M~1)~! = M holds true

but (M?)™! = (M~1)"2 not true
219 (a)




Since, A> — B> =(A—-B)(A+B)
=A? —B? + AB — BA
= AB =BA
()
Given, xq+2x, +3x3 =0
2x1 +3x, +x3=0 ..(ii)
3x1 +x, +2x3=0 ..(iii)
123
A=(231
312
1(6-1)—2(4-3)+3(2-9)
=—-18
Then, this is system has the unique solution.
222 (d)
3 4113 —4 5 -8
X*=X-X= [ —H [2 -3
Forn = 2, no option is satlsﬁed
Hence, option (d) is correct
223 (a)
We have,
F(@)F(-a)

cosa —sina 1][ cosa sina 0
=|sina cosa O]||—sina cosa O

0 0 1 0 0 1

1 0 O
:F(a)F(—a)zlo 1 0]21

0 0 1
= F(—a) = [F(0)]™}
224 (b)
We have, (AAT)T = (AT)TAT = AAT
=~ AAT is symmetric matrix
225 (c)
For any square matrix X, we have
X(adj X) = |X| I,
Taking X = adj 4, we have
(adj A)(adj (adj A)) = |adj A| I,,
= adj A(adj (adj 4)) = |A|"7,, [+ |adj A] =
A"
= (A adj A)(adj (adj 4)) =
A]
= (141 I)(adj (adj 4)) =
= adj (adj4) = |A|"2 A
(d)
Given equations are
(a+1D3x+(@+2)>3y—(a@+3)3=0
(a+Dx+(a@+2)y—(a+3)=0
and x+y—1=0
Since, this system of equations is consistent.
(a+1)3 (a+2)® —(a+3)3
(a+1) (a+2) —(a+3)
Applying C, —» €, — Cyand C3 —» C3+ (4

|A|n—1A [ A In

IAlTl—lA

=0

[(a+1)3 (a+2) —(a+1)3
(a+1)3 - (a+3)3
(a+1) (a+2) —(a+1)
—(a+3)+ (a+1)

(@ +1)2 3a?2+9a+7 —6a?—24a—26

(a+1) 1 -2

1 0 0
=0

= —2Ba?+9a+7)+6a®+24a+26=0

>6a+12=0 =>a=-2

(a)

We have,

An = [ cosnf sinné@

—sinnf@ cosné
cosnf sinné

1An= n n

> — .
n —sinn@ cosné

n n

= llmlAn—[

n-con
(9
We have,
AB =0
N [ coszla
cosasina
=0
cos a cos 3 cos(a — B)
[cos B sina cos(a — )
=0
=>cos(a—pB)=0
= a — [ is an odd multiple of%
(<)
|Alladj A| = |A|™ for order n
= DD'=D"
(<)

Given, [1—+22)) . +[54 2)= [

1+w+a W ]_[ w]
W 2—b 1

l1+4w+a=02-b=1
a=-1—-wb=1
a’+b?=(-1-w)*+1?
=1+ w? + 2w + 12

=0+w+1 (v~ 1+w+w?=0)

=14+w

(a)

Given, 2kx — 2y +3z=0,x+ ky + 22z =10,2x +

kz=0

For non-trivial solution

cos? 3
cosfsinf

cos f§ sin

sin? g

cos a sin a] [

sin? a

cosa sin S cos(a — f3)
sina sin B cos(a — )




2k —2 3
1 k 2|=0
2 0 k
= 2k(k?—0)+2(k—4)+3(0—-2k)=0
> 2k%-4k-8=0
= (k—2)2k*+4k+4) =0
e k=2
233 (a)

1-1

213l
5 0

F+0+15_2+2+0
44040 —4+2+0
:[U 0
4-2
234 (d)

a 01fa 0 a’? 0
AZ:[ll[ll]:Lr+1 J
a’? 0 10

AZZB:[a+1 J:[SJ
= a’=landa+1=5
Which is not possible at the same time.
~ No real values of a exists.

235 (c)

We have,
E(a) E(B)

. [ cosa
—sina

4B = |

sin a] [ cosfs
cosal|—sinp
sin(a + )
cos(a + B)

sin[;’]

cosf

]=E(a+ﬂ)

_ [ cos(a + B)
"~ |=sin(a + B)
Hence, option (¢) is correct.

(0

1
We have, A = \/51 \/51

~ Matrix 4 is nilpotent
(d)
1 -1 2

Since, A=|2 0 1

3 2 1

Now, |[A|=1(0—-2)+1(2-3)+2(4-0)=5
-2 5 -1

T 35 ]

[ 4 -5 2

-2 5 1713
Now, A1B=2|1 -5 3][4
4 -5 2114
X1 -1
= |X2|=]2
-]
(a)
Since, A is a skew-symmetric matrix. Therefore,
AT = —A = |AT| = |-4|
= 4] = (=D"|4|
Also, nis odd
~2|4l=0 = |A4]|=0
Thus, |adjA| = |4|> =0
(d)
Given System of equations are
x+3y+2z=0
3x+y+z=0
and 2x -2y —z=0
1 3 2
Now, A=(3 1 1
2 -2 -1
=1(-14+2)—-3(-3-2)+2(-6-2)
=1+15-16
=0
Since, determinant is zero, then it has infinitely
many solutions.

(b)

LetA= [al aZ]

a4 as
= a105 — Az04
= a;(a; +4d) — (a; + d)(aq + 3d)
=a? + 4a,d — a? — 4a,;d —3d* = —-3d* # 0
Hence, given system of equations has unique
solution.
(b)
1 0 0 -
0 1 0--
C Iy = ! 0 1
Lo o0 o -
adj (I,) = I
(In)_l =1,
244 (o)
We know that
(adj A)T = adj AT
= adj AT — (adj A)T = 0 (Null matrix)
245 (c)
2—-1 31x 9
Given, |1 3 -1 [y] = [4]
3 2 11tz 10
It is of the form AX = B (D)
Al =23+2)+1(1+3)+3(2—-9)=-7
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adj(A)=|-4-7 5 Cofactor of D,, = d; d5 -+ d,, etc

-7 -7 7 _ P
5 7 _g ] And, Cofactor ofDl-j = 0 wheni #j

5 7-8 ] Now, Cofactor of D;; = d, d3 -+ d,,

-1 _ = 1

—7 =77 DI

L 5 7 =819 dyds --d, 0 0 -
From Eq.(i),X = —2|=4 -7 5

0 dyds - dy 0 -
-7 —7 7ll10 : ; :

-[--3l L

x—ly—22—3
(b)

1-1 1
A=12 1-1

4 11 N | B A
Hence, it has unique solution. ~ f(A)=A%+44-5

(d) 19 —4
Given, A= [958 -5in 0 =g 17t lis— 12l 1o 5
’ sinf cos 6 _[8 4]
Now, |A] =cos? 8 +sin? §=1=0. 80
~ Ais invertible. ()
(b) 4% = [31_ ; 31_ 12] - [54_ 45]
0 -1 0 . 3 0
|Al=—1and adjA=|-1 0 0] Agalnnow,4A—31=4[ 1 2] [
0 0-1 e _4

0 -1 0
Now, A‘1=—[ ) 45

=[-1 0 0 .
0 0 -1
(b) (d)
~1 2 5 |0 0 a+6 “(AB)™' =B7lAT
A=|2 -4 a—-4|=[0 0 —-a-6 (d)
1 -2 a+1l 11 -2 a+1 Al = —
[using R; » Ry + Rzand R, » R, — 2R;]
0 0 0 adj(4) =
=0 0 —a-—6 [usingR; = R; + R,]
1 -2 a+1

A% =44 - 31

0 0 O
Whena=-6, A=|0 0 0] ~pA)=1
1 -2 =5
0 O 0
Whena=6 A=|0 0 -12 ~p(A) =2 1/2
1 -2 7
0 O 0 (b)
Whena=1 A= o0 0 =7 “p(A) =2 Since given system of equations possesses a non-
1 2 zero solution.
0 O 0 a 1 1
0

Whena=2, A=|0 0 ~p(A) =2 A=(1 —a 1
1 -2 3 1 11
= a(-a-1)-11-1D)+11+a)=0
d, 000 >a’2=1 = a=+1
Letp=|0 %200 (@)
P Now,(A+ AT =AT + (AT =4AT + A
= A+ AT is symmetric matrix.
258 (c)

Then, |D| = dl dz e lp
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262

263

264

1 2 -1

[—1 1 2

2 -1 1

2 (adj(adj 4)) =

~ ladj (adj A)| =
(b)

|A|"24 = 143724 = 14 A

|14A| = 143|A] = 14*
Given, [ ] !

x+y+z

x—2y—2z _[3]

x+3y+z 4
On Comparing both sides, we get
x+y+z=0 ..(D)
x—2y—2z=3 ..(ii)
and x+3y+z=4 ..(iii)
On solving Egs. (i), (ii) and (iii) , we get
x=1,y=2 and z=-3
()

_ | 1 2 |

=-1+8=7

o [-1 =2
adj A = [4 ]

Ir-1 -2
-1 _ —
A = 7[ ]

()
Itis given that
[a b] 1 1]= 1 1][a b
c dllo 1 0 1 d
[a a+b]=[a+c b+d]

c c+d c d
>a+c=aa+b=b+dc+d=d

=>c=0anda=d
1—3]
14 5 0
(a)

()
1 2-11[100
AB=(3 0 2”210] [

4 5 01013
Let A be a skew-symmetric matrix of odd order
(2n+ 1) say. Since A is skew-symmetric
2 AT = —A
= |AT| = | - A
= |AT| = (=1)?™*14]
= |AT| = —|A|
= |A|l=—|A| =2 2|A|=0=|4| =0
()
As, PPT = [\/7 1/2]

1/2 /3/2

= PPT =JorPT =
As, Q= PAPT
~ PTQ%0%5p = PT[PAPT)(PAP)T) ... 2005 times]P

V3/2 —1/2] [
1/2 V3/2
p-1

_(PTP)A(PTP)A(PTP)..(PTP)A(PT P)
- 2005 times
A2005

:IAZOOS —

~aslo il =[o il o1l =16 ]
o=k
p2005 = [ 2005

0 1 :
[10 200 ]

3
= [0 1 ...and so on

= PTQZOOSP —

(9
Given,2X +3Y =0
and X +2Y =1

where 0=[8 8]andl = [

O
(i)
1 0]
01
On solving Egs. (i) and (ii), we get
x=-31=37]

0-3
266 (d)
Subtracting the addition of first two equations
from third equation, we get
0 = —5 which is an absurd result.
267 (d)

Given A = [x _2]

§|=7x+6
1 [7 2

-3 x
7 1
34 17
-3 2
5 17

7 7
7x+6 34

> 7x+6=34>7x=28=>x=4%
268 (d)

(a) Itis clear that A is not a zero matrix.
100 100
010] [0—1 0
001 0—-1
(-DI+A

-1 0

@Al =0| " -0
C0-0-1(-1)=1

Since,|A| # 0 so A~! exists.

0 0-1710 0 -1
0-1 0”0—1 O]

-1 0 0ll-1 0 O

=|3
_1:
7x + 6

Butgiven A™1 =

(b) (-1 = -1
ie,

0 —1
|_ o |
(d) 4% =

= A2 =]

-1
2] and B =

2 10

100]
01 3
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“~AB=|3 0 2|12 1 0 p2 o2
4 5 010 1 3
1+4+0 0+2-1 0+0-3 > ==

34040 04042 0+0+6 ¢z b? _ _
4+10+0 0+5+40 0+0+40 On putting this value in Eq. (i), we get

5 1 -3 2x? 2y
= [3 2 6 ]

14 5 0
()
We have, . 2
FX)GWI =6 -1 Toaz bz 2
| [(;C)(x)(g)(]y)] 1[ éy()] y)[£ ((x)x]) = x = tka,y = +kb,z = tkc,Vk €R

(b)

(@)

L1 e [1—2 Wehave,Az[
141015 11
Also, A™t =xA+ylI
1[1—2]_ x 2x ]+[y0 (a)
1l5 117 1-5x  xI " [0y Al =4—-6=-2
1 -2 . 14 -2
> xX+y=—,2x=— ad](A)—[_3 1]
11 11 114 — 2
= x=_—1 =i '..A_lz_i[—B_ 1]
TFEARET!
273 (d) o —i —i ;
Now, (AB)T = BTAT _i and Q = 0
274 (c) i
On comparing corresponding elements, we get ] [—l i ]

1 2 —1”1 0 0 3y?

V4

1 log, a
log, b 1

~ |Al =1—-loggablogpa=1—-1=0

-

x+y+z=9

x+y=5

and y+z=7

On solving these, we getx =2,y =3,z =4 2 —i2

= (x,y,2z) =(234) 1+1 —1—1] [2 —2]
=(-1 1

P2

—i2—i% iz +l
i —i?

N oo
b b2 [ ab b2 -
AA=| ¢
[—az —abll—a? —ab (d)

-1 1

—a3b+a3®b —a’b? + a?b? B =adj(4)=|-6 -2 3

A2 = -4 -3 2
':>A"10 ix of order 2 55 5
< A 1s nilpotent matrix of order 2. Therefore, adj(B)=|0 10 — 15

_[=a2b2—a2b2 ab3 — ab3 3 1 1]

(d) 10 5 0
Since A,B and C are non-singular matrices, then 5 =5 5
(AB—lc)—l — C—l(AB—l)—l Now, |ad] Bl =10 10 — 15| =625
— C—l((B—l)—l A_l) — C—lBA—l 10 5 10_ 1 1
(a) and |C|=125|A| =125 |0 2 —3 | =625
Given matrix is invertible 2 5 0

A-1 4 - B _o25 _

-3 0 1|+#0 lcl 625

-1 1 2 Alternate
>10-1)+1(-6+1)+4(-3-0)+#0 |[Al=1(0+3)+1(0+6)+(0—4)
> —1-5-12+#0 Now, adj B = adj(adj A)
=> 1+ -17 = |A|A =54
(@) _ladi B _|54] _
From Egs. (ii) and (iii), we get IC] |5A]




283 (d) Itis given that A = [a;;] is a skew-symmetric

. __[cos® —sinB matrix
Given, A = [ sin® cos® ]

—1_[ cos® sin® 1_ ,7 .

A= [— sin® cosOl A = a;; = —ay; foralli

284 (b) = 2a; =0foralli = a;; =0foralli

a;j = —aj; forall i, j

The given system of equations posses non-zero (c)
solutions, We know that, if A = diag. (d; d5, ... .....,dy) is a
11 1 diagonal matrix, then for any k € N
“[1 a a|=0 A* = diag (d¥, dk, ..., d5)
1 -a 1 Here, A = diag. (a, a, a)
ApplyingR, > R, —RyandR; - R; — Ry a0
1 1 1 s~ A" = diag (a™,a™,a™) =0 a"
>0 a—-1 a-1(=0 0 0

0 —a—-1 0
= 1(0-(a*-1))=0
sa?=1> a=4+1

(b)
We have,
(AB—BAT=AB)T-(BAT
(a) — BT AT — AT BT
Given, x[_43]+y[§]=[ig] —~ (AB—BAT =BA—AB  [+AT =
“=3x+4y =10 (D) A, BT = B]
and 4x+3y=-5 ..(ii) = (AB-BA)" =—-(AB—-BA)
On solving Egs. (i) and (ii), we get So, A B — B A is skew-symmetric matrix
x=-2y=1 (b)
(@) Since A B exists
[Al]=5+6=11 ~ No. of rows in B = No. of columns in A
1 2 = No.of rowsinB =n

-3 5 Also, B A exists
41 [ 1 2 = No. of columns in B = No. of rows in A

“11l-3 5

and adjA = [

= No. of columns in =m

Hence, B is of ordern X m
294 (¢)

We have,

(kA)(adjk A) = |k Al I,

> k(Aadjk A) = k™A| I, [~|kA|=k"|A|]
@0 0 = A(adj k A) = k™ 14| I,
A"=|0 db 0 |=diag[d}dl}d}] = Aadj (k A) = k" 1A(adjA) [+ AadjA =
0 0 da | Al L]

25 0 0 = Aadj (k A) = A(k™ adj A)
~AS=|0o 25 0] =164 = A (Aadj (k A)) = A" (A (k™ 1adj 4))
0 0 2° = (A"1A)(adj k A) = (A~ A) (k™ adj A)

289 () = I(adj k A) = (k™! adj A)

AB=1= B=A"" = adjk A = k"1 (adj A)

_ 1 [1 —tan® (©)

1 +1tan2 6 ltan8 1 It has a non- zero solution if
_ 1 - tane] 1 k -1
sec?0 ltan® 1 3-k —1l=0
> (ect0)B=[L TV =ac0) 1-31
= —6k+6=0

= k=1
296 (b)

(al + bA)? = (al + bA)(al + bA)

288 (c)
We know that, if
d, 0 O
A*=10 d, O ] = diag [d; d, d5]
[0 0 dj

290 (b)




= a?I? + al(bA) + bA(al) + (bA)? 2x + 3 =7 ..(ii)
Now,/? =TandIA=A and 2z +w =10 ..(iv)
=~ (al + bA)? = a?l + 2abA + b%(A?) On solving these equations, we get
2 _ [0 1770 11 _ [0 071 _ x=2,y=2,z=3,w=4
NOW'A‘[oo[oo‘[oo]‘O 302 (b)
. 2 _ 2
~ (al + bA)* = a*l + 2abA We have,
(b) A= [—i 0
Since A is orthogonal matrix “lo =i
~AAT=1=A4T A .-.A2=[_i O_”—i 0_]2[—1 0]
S 1AL =111 =14 A adeisiizo
= [A]|AT| = 1 = |AT]|A] o B
= |AP=1= |4 =+1 (4)
) m[—3 4] +n[4 —3]=[10-11]
] ) _ _ = [-3m+4n 4m —3n] =[10 — 11]
Since, given system of equations has no solution, o —3m44n =10 )
A= 0 and any one amongstAx, Ay, Az is non-zero. N B
2 -1 2 and 4m—-3n=-11 ..(ii)
Where A=[1 —2 1] =0 On solving Egs. (i) and (ii), we get
1 1 2 n=1 m=-2
2 -1 2 Now, 3m+7n=3(-2)+7(1) =1

1 L4 We know that

© A(adjA) = |A| I
cosx sinx
Since, A is an idempotent matrix, therefore A2 =A IfA = [_ sinx cos x] ,then [4] =1
21 —32 —1166—44x cA@djA)=I=>Ki=I=>k=1
= | - + 4x
4+x —8-2x —12+x2 (@)

> A1=1

-1 3 4 1

1 -2 x W ATl = _[1 - 2]

On comparing, 16 + 4x = 4 30 3 s

= x=-3 => (A‘l)?’:i[1 _2]
27L0 3

(@) _1 [1 — 26]
We have, 27 10 27

1 2 2 6 -2 -6 ()
A= [2 3 0] andadjA=|—4 2 Given, M = [a,,]
0 1 2 y -1 o uvlnxn
Clearly, [A] = 6 — 8 + 4 = 2 = [sin(8y — 0,) + i cos(B, — 6,)]
» A(adjA) = |A| I => M_= [sin(0, —6,) —icos(0, —0,)]
1 2 2116 -2 —6 = (M)T = [sin(8, — 0,) — icos(8, — 0,)]
=2 3 0||—-4 2 X = [_ Sin(eu - ev) - iCOS(eu - ev)]
0 1 2lly -1 -1 = —[sin(6, — 0,,) + icos(6, — 6,)]
2y—2 0 2x—18] 20 — M

[ 2 -2 —4] * 14l =3,adj(4) = [%) _5?]

= 0 2 3x—12 0 2 @)
Zy-4 0 x—2 0 0 If given system of equations have infinitely many
Sy-2=22y-4=02x-8=03x~12 solutions, then
=0,x—2=2 9 1 1
>x=4,y=2=>x+y=6 1 -2 1|=o0
(a) A —-12
Since [x+y 2x+z] _r4 7] S2(—4+1D)+12- D +1(-14+21) =0
"Ix—y 2z4+w 0 10 >—-6+2—-1-14+21=0
=>x+y=4 ..(i) = 1—-5=0
x—y=0 ..(ii) - 1=5




308 (c)
If AB = 0, then A and B may be equal to O
individually. It is not necessary in any condition

(b)

2 .
E(OVE(D) = [cos O cosOsin®
(6)E(@) cosfsin®  sin?0

9 [coszcl) cos¢ sincl)]
cosp sing  sin? ¢
cos20 cos? ¢ + cosO sind cos¢ sing

[cose sin@ cos? ¢ + sin? O cos¢ sin P
cos20 cos ¢ sind + cosO sind sin? ¢
cos0 sinB cos ¢ sing + sin? @ sin? (b]

cos 6 cos ¢ cos(0 — ¢) cosO sind cos(6 — )
- [cosq) sinB cos (6 — ¢) sin O sind cos(0 — )

] -
cos B cos ¢ cos(2n + 1) 0

T
cosB sind cos(Z2n + 1) 5

T
cosO sing cos(2n + 1) >

| sin®sin d(2n + 1);
_ [O O]
00
(<)
Given,xsin30 —y+2z=0
xcos260 +4y+3z=0and2x+7y+7z2=0
For non-trivial solution.
sin36 —1 1
cos280 4 3 (=0
2 7 7
= sin30(28 — 21)
—cos20(—7—-7)+2(-3—-4)
=0
= 7sin30+ 14 cos20—-14 =0

[ cos(2n + 1)% = 0]

=7(3 sin@ — 4sin30) + 14(1 — 2sin?0) — 14 =0

= —28sin®*0 — 285sin?0 + 21 sinh = 0
= —7sinB(4sin?0 + 4sin6 —3) =0
=sinB(2 sinb + 3)(2sinf—-1) =0

in6 =0 '6—1 ~ sin @ 3
= sind = 0, sin _E <.sm i—z)

1
=>6:n1'[,n1't+(—1)“g
(9
B _ 10 3a
) kA_[Zb 24
0 271_70 3a
= k3 Sl=15 2
0 2k7_[0 3a
= [3k —4k]_[2b 24
= 2k =3a,3k = 2b,—4k = 24
2k 3k

—b="k=-6
3’72

> a=

. a=—4b=-9k=—-6

312 (d)
+ adj (adj 4) = |A|" 24
Heren =3
= adj (adj A) = |A]A
()
AS=A2A2A=A+DA+DA
= (4% + 241 +I»)A
=(A+1+24+1DA=BA+2DA
=342 +2IA=3(A+1)+2IA
=3A+31+2A=5A+3I
(<)
Matrices A + B and AB are defined only if both 4
and B are of same order n X n.

(@

3 2
UV +XY =[2-3 4]|2]|+[0 2 3] 2]

1 4
=6—6+4]+[0+4+12] =[4] +[16] = [20]
(b)

. _[a 2 .
For matrix 4 = [2 4] to be singular,
a 2| _
|2 4 =0
= 4a—4=0
>a=1
(a)

. 4y —x
i (4) = | |
adj (4) 1
. _[4y —x -3 1
ad](A)+B_[—x2 1]+[1 0]
101_[4y—3
= 1]_[—x2+1
> 4y-3=1> y=1
and —x+1=0=>x=1
()
|A| = 1.(cos? a +sina) = 1
Now, A~1 = ﬁ adj(4) = adj(4)
(@)
We have,
(A+B)(A—-B)=A*-AB+BA—-B?
So, option (a) is correct.
(@)
Given, (1 —x)f(x) =1+«
=> (I-A)f(A)=U+A) (~Putx=A4)
= fA=U-A"U+4)
0 1 2
A+ 15 1D

-5 - @

= =[5 G 2

-x+1
1+0




321 (b)

We have,
AATL =1
= det(AA™! = det(])
= det(4d)det(4A™ ) =1
» det(4 B) = det(A) det(B)
[ and det(I) — 1)
det(A™1) = !
- ae det(A)
(b)
Since AB =3I
= A'AB=3I4"1
= B=34"1
B
-1
> A= 3
(b)
xp y1 1 X1 B4
Wehave, |x; ¥y, 1| =|[x3_x; y,-y; 0] =0
x3 y3 1 X3-X1 y3-¥1 O
[using R, = Ry, — R{,R3 = R3 — Rq]
> The given points(xy, y,), (x5, y,)and (x3,y3) are
collinear, therefore the rank of matrix is always
greater than 0 and less than 3.

324 (a)

cA2=4-4=]" _1”_21 ]

[t —2:% i ’

—2-2 1+4
5 —4
=[_4 5]
and 4a-31=4[% TM-3[ 7]
gAY it P

. A2 =4A-3]

325 (a)

Given, 4 = [_2

ad]A[5 _2

326 (c)

. _ I3
Given, A = [5
= |4l =1
. 3
~Aadj(4) = [5

-3 -1l

01 0

327 (c)

_[12][a 0] _[a 2b
AB = [3 4] [0 bl — [Sa 4b]
_[a 011121 _f[a 2b
And BA = [0 b [3 4] - [Sa 4b]
IfAB = BA,thana = b
Hence, AB = BA is possible for infinitely many
values of B’s.

328 (b)

We have,
14

_[2 - .
24+ 3B = [3 S Gy
503 .
162 ..(ii)
On multiplying Eq.(ii) by 2 and then subtracting
Eq.(i) from Eq.(ii), we get

Bzz[i g 2]_ 32, _21 Lé]:[—81 110 —21]
(b)

Determinant of unit matrix of any order is 1

(b)

1351711 17
AB_20]0—10] [2 34
= |AB| =102 -2
=100

(a)

6

We have, 4 = |4
971

~Symmetric matrix, B = Ata
1([6 8 5 649
=§ 42 3|+1|827
971 531

12 12 14 667

12 4 10 625

14 10 2 751

and A + 2B =

85
23

6 49
andA’' =827
531

(b)

Since A is non-singular. Therefore, A~ exists
Now, A (adj A) = |A|l = (adj A)A
= |Alladj A| = |A]" = |adj A]|4]
= ladj A| = |A|"" [+ |A] # 0]
(a)
1 al [2—-14a
“A+B= [2 1] [ ] [6—1+b
2 [2—14+al[2 —14+a
=@+’ = _ 1 olle Z1ts
[—2+6a —14+a—-b+ab
6+6b —5+6a—2b+b?
1—1”1—1 =[—1 0]
2 —1112 -1 0-1
2 _[1alfl a
atso, B2 =, 7|, 7]
[14+4a a+ab
“l4+4b 4a+ b2
Given,(A + B)? = A% + B?

and A? =[




[ —2+4+6a —14+a—-b+ab On comparing both sides, we get

6+6b —5+6a—2b+b? —2+6a=4a and 6+ 6b =4+ 4b

_[-1 O0jl[l+4a a+ab _ _
_[o —1]4+4b 4a + b? = a=1 and b=-1

[—2+6a —1+a—b+ab] 334 (d)
6+6b —5+6a—2b+ b?
:[ 4a a+ab ]

> (AB=1¢)~1 = ¢~1(B~1)1A~1 = ¢-1BA!

444b —1+ 4a+b?




