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Single Correct Answer Type

. 2 -1t
If n is a natural number. Then [3 _ol is
1 071.. .
a) [0 1] if nis even
1 0., .
b) [0 1] ifnis odd
-1 07.. .
) [ 0 1] if n is a natural number
d) None of these
0a 4_
[b 0 =],then
a)a=1=2b b)a=b c) a = b? d)ab =1
If a square matrix A is such that AAT = I = AT A, then |A| is equal to
a)0 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) —k31I d) —k?1I
If A is a singular matrix, then A adj (4) is a
a) Scalar matrix b) Zero matrix c) Identity matrix d) Orthogonal matrix
2 . 2 :
If A= [ cos® a cos @ sm a] and A = [ cos _’B cos @ sZm B are two matrices such that
cos a sin « sin“ a cos f sin sin“
the product AB is null matrix, then a — f8 is
a)o b) Multiple of ©
c) An odd multiple of /2 d) None of the above

Consider the following statements:

1.If A and B are two square matrices of same order and commute, then (4 + B)(A — B) = A? — 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 A 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=|4 8 10 ] the rank of A is equal to
-6 —-12 -15

a)o b) 1 c) 2 d) 3

If Aand Bare 3 X 3 matrices such that AB + B and BA = A, then
a)A?=AandB? # B b)A? # Aand B> =B c)A2=AandB?*=B d)A?* AandB? =+ B

7 -3 =3
The inverse of the matrix [—1 1 0 |is
-1 0 1
1 1 1 1 3 1 1 1 1 1 3 3
a)|3 4 3] b) [4 3 8] ) [3 3 4] d) [1 4 3]
3 3 4 3 4 1 3 4 3 1 3 4

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) At least 7
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1-57
IfA=|0 7 9|, then trace of matrix 4 is
11 8 9

a) 17 b) 25 c)3 d) 12

3 4 -2 =2 1.
IfA= [2 4],8 = [ 0 _2],then (A+ B) tisequal to
a) Is a skew-symmetric matrix b)A™1+B1
c) Does not exist d) None of the above
If f(x) = x* —5x,A = [_31 12], thenf (A) is equal to

-7 0 0-—-7 70 07
a) [0 —7 b) [—7 0 ) [0 7] d) [7 0]

3 -3 4
The adjoint matrix of |2 —3 4[is
0 -1 1

4 8 3 1 -1 0 11 9 3 1 -2 1
a)|2 1 6 b)|-2 3 -4 |1 2 8 d|-1 3 3

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

-1 2 5
If the rank of the matrix| 2 —4 a — 4|is 1, than the value of a is
1 -2 a+1

a)—1 b) 2 c) —6 d) 4

The value of A such that x + 3y + Az = 0,2x + 4y — z = 0,x + 5y — 2z = 0 has a non-trivial solution is
a) -1 b) 0 Al d) 2
IfA = [aij]mxn 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 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
The values of a for which the system of equations

x+y+z=1

x+2y+4z =«

x+4y + 10z = o?

[s consistent, are

d) A is square

a)l,-2 b) —1,2 c) 1,2 d) None of these
If A is a non-singular matrix such that A% = A + I, then the inverse of B = A% — A is
a) A b) A™1 c) -A d)—A4-1
a b c
If matrix A = [b c a] where a, b, ¢ are real positive numbers, abc = 1 and AT A = I, then the value of
c a b
a’+b3+c3is
a) 1 b) 2 c)3 d) 4
122
IfA=|2 1 2] ,then A%2 — 4 A is equal to
221
a) 21, b) 315 c) 415 d) 515
ifa=[" |thenat=
1 0
10 1 1 0 0 0 1
) [0 1 b) [o o] 9y 1) a3 o]

The simultaneous equations Kx + 2y —z = 1,(K — 1)y — 2z = 2 and (K + 2)z = 3 have only one solution

when
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a) K = -2 b)K=-1 0)K=0 dK=1
The system of equation,

xX+y+z=6

x+2y+3z=10

And x+2y+Az=yp

Has no solution, if

a)A=3u=10 b)A#3,u=10 QA%3,u%10 d)a=3u%10
If a square matrix A is such that AAT =1 = AT A, then|Alis equal to
a)o b) £1 c) £2 d) None of these
2 . 2 ;
LetA=[ cos '9 stgosO] andB:[ cos .G Smfi);osq),thenAB:O,if
cosBsin O sin- 0 cos ¢ sind sin® ¢
T T

0+ = 0=dp+Cn+1D=,n _B=¢+n=,

2)0=npn=012. boteznmn gf=é+rC@ntlzmn 0=dtngn

=012 =0,1,2,.. =0,1,2,..
If A, B are two square matrices such that AB = A and BA = B, then
a) A, B areidempotent  b) Only A is idempotent c¢) Only B is idempotent d) None of these

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 c)0,-33 d)11,8,3

cos 20 -sin 26 i

sin 20 cos 20
a) [cos 20 -sin 20 ) [ cos 20 sin 20 ) [cos 20 -sin 26] ) [ cos 20 sin 20 ]
sin 20 cos 26 sin 20 —cos 20 sin 20 cos 26 —sin 206 cos 20

Inverse of the matrix [

1 -1 1 4 2 2
IfA=(2 1 —3] ,10 B = [—5 0 «aland B is the inverse of 4, then the value of « is
1 1 1 1 -2 3
a) 2 b) 0 )5 d) 4
0 3 3 X
A=|-3 0 - 4‘and B = [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 A71is
0 0 ¢
1/a O 0
a)l 0 1/b 0 ]
| 0 0 1/c
—1/a 0 0
b)| O -1/b 0 ]
[ 0 0 -1/c
a 0 O
c)|0 b 0 ]
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, A7 is the transpose of A)
a)A™1 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 (4 + B)? = A% + 2 AB + B? is possible, iff
a)AB =1 b)BA =1 c) AB =BA d) None of these
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IfA=[§x ?C]and Al = El %], then x equals
a) 2 b) 1
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 .

Tta 1+b 1tc"

a)o b) 1

The system of equation

3x—y+4z=3

x+2y—3z=-2

6x +5y+ 1z = —

Has at least one solution, if

a)A=-5 b)A=5

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=1]0 2 1‘, then|adj 4|is equal to
102

a) 0 b) 9

a1

c)A=3

1
C) —
)9

If A is skew-symmetric matrix of order 3, then matrix A3 is

a) Skew-symmetric matrix
c) Diagonal matrix

123
051
If[1 x 1] 032 [ ] 0, then the value of x is
a)o
b) =
) 3
_[3 4 _[-2 =2 -1 _
fa=[5 ]B=[y Cilthenta+m=
a) Is a skew-symmetric matrix
b)A™t + B!

c) Does not exist
d) None of these

b) Symmetric matrix
d) None of the above

S o

1
d) =
)2

d) 3

d)a=-—

d) 81

d)—-

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) |4|
Y

The matrix 4 = ‘/? \/51 is

vz V2
a) Unitary b) Orthogonal
The inverse of a symmetric matrix is
a) Symmetric b) Skew-symmetric

C) |A||In _Al

c) Nilpotent

c) Diagonal matrix

d) (=D"IAllL, — Al

d) Involutory

d) None of these
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100
The characteristic roots of the matrix[z 3 0] are
456
a)1,3,6 b)1,2,4 c) 4,5,6 d)2,4,6
3 2 4
If matrix A = [1 2 —1|andA™!'= %adj A, then k is
01 1
a)7 b) —7 9 1 d) 11
7
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)0 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|"** ONV d) A"+
1 0 2 5 a -2
adj |[-1 1 —2] = [ 1 1 0 ],then [a b]isequalto
0 2 1 -2 -2 b
a) [-4 1] b) [-4 -1] c) [4 1] d) [4 -1]

a hg

X
IfA=[xyz],B=|h b flandC = [y]Then,B’(AB) = 0,if
z

gfc

a) [ax? + by? + cz%? + 2gxy + 2fyz + 2czx] = 0

c) [ax? + by? + cz? + 2hxy + 2by + 2cz] = 0

The multiplicative inverse of matrix [3 41}] is

4 -1 -4 -1
) [—7 —2] b)[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 1
-1 1 0 [y] = 1]is (x,v,2)
L0 -1 11tz 2

a)(1,1,1)

(7 1 2] F +2[4‘
5]

b) (0,-1,2)

9 2 1 N is equal to

43 43
) |44 b) [45

b) [ax? 4+ cy? + bz +xy+yz+2zx] =0
d) [ax? + by? + cz? + 2gzx + 2hxy + 2fyz] = O

9y 7] ol ]
) 2 d) 1

0 (-1,2,2) d) (-1,0,2)
9 1] D [s]

Let 4, B and C be n X n matrices. Which one of the following is a correct statements?

a) IfAB = AC,thenB =C
c)IfA?=0,thenA =0

b) If A3 + 24% + 34 + 51 = 0; then A is invertible
d) None of the above

If A and B are square matrices of order 3 such that |[A| = —1, |B| = 3, then |3 AB| equals
a) —9 b) —81 c) =27 d) 81
1230
. 12432],
The rank of the matrix 3913 is
6875
a) 1 b) 2 ) 3 d) 4
IfA+1= [Z B ﬂ,then(A =1).(A — Dis equal to
-5 —4 -5 4 54 -5 —4
g ol b g g I g ol g )
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77.

78.

79.

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) n¥ d) Kk
If A [Cé 5] is such that |4|=0 and A% — (a — d)A + kI = 0, then k is equal to
a)b +c b)a +d c)ab + cd d) Zero
IfA= B —2 é] and B = !3 2], then (AB)T is equal to
-3 =2 3 10 -3 7 d) None of these
a)[10 ] b)[ 7] C)[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

a)rank(A) =r+1 b) rank (A) =r c) rank (A) > r d)rank (A) >r+1
_[3 -5 2_cg4—

ifa=[°, 7] thena?—54=

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

a h g
The order of [x y z] | h b f []15

a)3x1 m1x1 c) 1x3 d)3x3
fA+B =] ‘1)] anda-28=[' | thena=
2) [1 1] b) [2/3 1/3] 9 [1/3 1/3] d) None of these
2 1 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
If[3 1]X_[5—1‘ th .
= 3l en X is equal to
3 -4 3 4 -3 4
a) [14 — 13] L a1 b()) [—14 13] ) [14 13] d) [—14 13]
For the matrix A = |1 2 1], which of the following is correct?
2 1 0
a)A3+34°-1=0 b) A3 —34%2-1=0 ) A3 +24%2—-1=0 d)A3—-A2+1=0
U v wp L 2 2 1
The matrices P = |Uz V3 Wz] ;0 = 5 [12 -5 m] are such that PQ = I, an identity matrix. Solving the
Uz vz Wws -8 1 5
Uy v wilrx 1
equation [Uz Uy WwWally| = 1], the value of y comes out to be —3. Then, the value of m is equal to
uz vz wsllz 5
a) 27 b) 7 c) =27 d) -7
If A is an invertible matrix, then which of the following is correct
a) A~1 is multivalued b) A~1 is singular c) A HT #(AaH? d)|A| #0
If [g ;] A [_53 _23] = [(1) (1)], then the matrix A equals
1 1 1 1 1 0 0 1
3) [1 0 b) [0 1] ) [1 1] d) [1 1]
If A is any square matrix, then det(4 — A7)7 is equal to
a)o b) 1
c) Can be 0 or a perfect square d) Cannot be determined
IfO(A) =2x%3,0(B) =3x2,and 0(c) = 3 x 3, Which one of the following is not defined?
a)CB+ A b) BAC c) C(A+BY dC(A+B)
Suppose A is a matrix of order 3 and B = |A|A~1 .If |A| = -5, then |B|is equal to
a)l b) -5 c) -1 d) 25
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94,

_[-2 4 5.
A= [_1 2],theA is equal to

a) Null matrix b) Unit matrix 9 [(1) (1)] d) [O 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= [ _1] and B = [3] Ax = B, then X is equal to
5 5
o 7] SHH 9305 7] @[]
For the equationsx + 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 = [1 ﬂ andn € N, then A" is equal to
a)2" A b)2n14 cjnA d) None of these
_[2 21 ,_10 -1 ~14-1y-1 _
fa=|% 5lB=[] |thenara) =
2 -2 3 -2 2 2
a)[z 3] b)[z 2] )_ 2 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

IfA:[aij] s where a;; = i + j, then A is equal to

33 4] 0 93 3 a3 )
12 -

IfP={23 43}” ][ 4= 5 6 theanzis equal to
345

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 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>=AandB? # B b) A2 # Aand B2 = B
c)A2=AandB? =B d)A? # Aand B®> # B
Let A be a skew-symmetric matrix of even order, then |A|
a) Is a square b) Is not a square c) Is always zero d) None of these
1 -1 1
IfA=]0 2 —3],3 = (adj A) and C = 54, then 248l equal to
2 1 0 'C'
a)5 b) 25 c) -1 d)1
[6 8 5
IfA=1(4 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 —5] d) [ 2 0 —2]
7 5 1 2 2 0 -7 5 1 -2 =2 0
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103.

104.

105.

106.

107.

108.

5 10 3

The matrix [—2 —4 6] is a singular matrix, if b is equal to

-2 -2 b
a) -3 b) 3

o0 d) For any value

If A and B are square matrices of order 3X 3, then which of the following is true?

a)AB=0=>A=0o0orB=0
c)A2—B?>=(A+B)(A-B)

b) det (2AB)=8 det (A) det (B)
d) det (A + B)=det (4)+det (B)

of b

IfA= [ai ] be a diagonal matrix with diagonal element all different and B = [bl- ] be some another
Tnxn Tnxn

matrix. Let AB = [Cij]nxn' then ¢;; is equal to

a) aj; by; b) a;bi c) aijbi; d) aijbi
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) [—2 0 3 } c) I3 df3 0 —2]
3 -3 1 -1 2 =3
1 -1 1
Therankof|[1 1 —1|is
-1 1 1
a)0 b) 1 c) 2 d) 3
.. . . x? 2z x%  y%  z?
Let a, b, c are positive real numbers. The following system of equations Zte == 1, etz
x?  y?  z? .
1’_;+ﬁ+c_2 = 1,inx,y and z has
a) Infinite solutions b) Unique solution
c) No solution d) Finite number of solutions
IfA = [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
If A is square matrix, A’, is its transpose, then % (A—-A"is
a) A symmetric matrix b) A skew-symmetric matrix
c) A unit matrix d) An elementary matrix
. 1 —27.
Inverse of the matrix A = [3 4]15
111 -2 174 2 4 2 lr4 -2
V1gls 4 v A 2l D5l 7]
Let A be a matrix of rank r. Then,
a) rank (A7) =r b) rank (A7) <r c) rank (A7) >r d) None of these
3 -3 4
The adjoint matrix of [2 -3 4] is
0 -1 1
4 8 3 1 -1 0 11 9 3 1 -2 1
a)!Z 1 6] b)|-2 3 -4 agl1 2 8] d|-1 3 3]
0 2 1 -2 3 =3 6 9 1 -2 3 =3

If a matrix A issuchthat 343+ 242+ 54+ 1 = 0,then A~ is equal to

a) —(3A4%2+2A+5) b)3A42+2A+5

c)3A42—-2A4-5 d) None of these

LetA = [aij]nxn be a square matrix, and let ¢;; be cofactor of a;; in A. If C = [c;;], then

a) |C| = |A] b)IC| = A"

o) |C| = |A|"2 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
c) No solutions

b) Infinite solutions
d) Finite number of non-zero solutions
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109. [foy — [; ﬂ = [g _22] then X is equal to

2 9 1 2 2 2 d) None of these
a) b) |7 ] c) [7
7 4 - 2 1
2 2
110. e 4 = [_15 ﬂ and A1 = xA + ylI, then the values of x and y are
1 2 1 2 1 2 1 2
Dx=-qpry=gn  OxEcpysc 9rSyeq Dx=qy=-1
111. 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
2. IfA= [xlz 4);] a B = [_13 (1)] andadjA+ B = [(1) 2] then the values of x and y are respectively
a) (1, 1) b) (—=1,1) c) (1,0) d) None of these
113. 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
114. ¥ L 5 10 -=5][5
If [y =% [—5 -2 13] [0] then the value of x + y + z is
3 10 —4 6115
a) 3 b) 0 c) 2 d)1
115. The matrix [(1) é] is the matrix reflection in the line
a)x=1 b)x+y=1 Agy=1 dx=y
116. .11 —tanf][ 1 tanf 17! _[a —b
If [tane 1] [— tan @ 1] :[b a] ,then
aJa=1b=1 b) a =sin 26, b = cos 26
c) a =cos26,b = sin 20 d) None of the above
117. -1 -2 -2
IfA=|2 1 —2], then adj A is equal to
2 -2 1
a)A b) A’ c) 34 d) 34’

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

. 1 1 .
0, where p, q,r # 1, have a non-zero solution, then the value ofg + P + Lis

1-r
a) -1 b) 0 c) 2 d)1
119. 1 tan9

IfA= 8 2l and AB = I, then B is equal to

—tan- 1

2

0 0 0

a) cosZE-A b) COSZE'AT c) cos?0 -1 d) sinZE-A

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 d)1,2,-1
121. Matrix A is such that A2 = 24 — I, where [ is the indentity matrix, then for n > 2, A" is equal to
a)nd—(n—1I b)nA —1 c) 2" tA—(n—-1I d)2nt4A—1

r r_l],reNvalueof

122. Matrix M, is defined as M,, = [r 1
det(M,) + det(M;) + det(M3) +...+ det(M,qq7) is

a) 2007 b) 2008 c) 20082 d) 20072

123. 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

124. If A = [a;;] is a scalar matrix of order n X n such that a;; = k for all i, then trace of A is equal to
a) nk byn+k c) n/k d) None of these

125.If D = diag[d,, d;,d3, ..., dy], whered; # 0V i = 1,2, ...,nthen D~1 is equal to
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126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

a) 0 b) I

d) None of these

c) diag [di1,d5 1, ...,d; 1] d) None of the above
IfA = [é ‘ﬂ then limy,q, = A™ is
0 a 0 0 0 1
a) [0 o] b) [0 0] ) [o o]
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 a5

The system of equation

ax+y+z=a-1

x+ay+z=a—1

x+y+taz=a-1

Has no solution, if « is

a)l b) Not-2 c) Either-2 orl
A matrix 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

c) Itis not a square matrix and a;; = 0,i > j

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

If A= [ch (1) and A? is the identity matrix, then x is equal to
a) -1 b) 0 1l

A= [(2) g] and A~! = 1 (adj A), then 1 equal to
1 1 1
- b) = _Z
R )3 93

d) None of these

d) -2

d) 2

1
d) =
)6

If A = [a;j] is a 4 X 4 matrix and Cj; is the cofactor of the element a;; in |A], then the expression

a11C11 + a12C15 + a43C13 + a14C14 is equal to

d) |4]

d) 3

a)0 b) —1 a1l

For what value of A,the system of equationsx +y+z =6, x + 2y +3z=10, x + 2y + Az =10is
consistent?

a)l b) 2 c) -1

IfA = E ﬂ ,then 4190 js equal to

a) 21004 b) 2 %A c) 1004

cos 20 —sin207.

Inverse of the matrix [sin 20  cos 20

cos20 —sin26 )[COSZG sin 20 )[COSZG sin 20
sin20 cos 26

a) [sin 20 cos20 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

M 0y3,_1710 1 _[cosf sinf
IfI—[0 1],]—[_1 O] andB_[—sinH COSQ],thenBequals
a)IcosO +Jsin6 b) Isin@ + Jcos 0 c) Icos8 —Jsinf

N 12 38
= ?

What must be the matr1xX1f2X+[3 4 - 2].

1 3 1-3 2 6
al, 3 vl 73 9y 5]

A and B be 3 X 3 matrices. Then, AB = O implies
a)A=0andB =0

d) 299 4

) [ cos20 sin20
—sin20 cos 20

d) —Icos8 +JsinO

;23]
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b) |A| = O and |B| = 0
c) Either |A|=0or|B| =0
d)A=0orB=0

140. X 3 1 -1 -2
LetX = [y],D =|5|and4d=1[2 1 1 |,if X = A71D, then X is equal to
z 11 4 —1 =2
[8] 8 [8]
1 | 3 | —= | 3|
a) [o b)|-1] ol .3 a1 |
2 = 1 [ 5 |
5] 0 12,
0 -1

141. 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) A, 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, 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? + 2 abcis equal to

a) 1 b) 2 c) -1 d)o
143. If I, is the identity matrix of order n, then rank of I, is
a)l b)n o0 d) None of these
144. 8 —6 2
If the matrixA =|—-6 7 —4] is singular, then A is equal to
2 -4 2
a) 3 b) 4 c) 2 d) 5
145.1¢ 4 = [; ﬂ,thenl + A+ A2 + A3 + - equals to
-1 - 1/2 -1/3 -1/4 1/3
o 1 |2y 2 o[ 7] o2 o)
146. If A is a non-singular square matrix of order n, then the rank of 4 is
a) Equalton b) Less than n c) Greater thann d) None of these
147. ¢ A=[14_52] and f(t) = t? — 3t + 7,then f(4) + [_312 _69] is equal to
10 00 01 11
) [0 1 b) [0 0 ) [1 o] d) [o 0]
148. The system of linear equations
x+y+z=2
2x+y—z=3
3x+ 2y + kz = 4 has a unique solution if
a)k+0 b)-1<k<1 ) 2<k<?2 k=0
149. The number of solutions of the system of equations
2x+y—z=7,x—3y+2z=1,x+4y—3z=5is
a)o0 b) 1 c) 2 d)3
150. ¢ x = [i :4], the value of X™ is equal to
3n —4n 24n 5-n 3" (=" d) None of these
a) [ n -n b) [ -rt -n ) [1" g—lg”] :
151. If I5 is the identity matrix of order 3, then (I3)™! =
a)o b)31; c) I3 d) Not necessarily exists
152.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™1 A] d) None of these
153. 1.0 0
IfA=(0 1 0 ], then A? is equal to
a b -1
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a) Null matrix b) Unit matrix c) —A d) A
154. IfA = [a O] and B = [é (1)], then value of a for which A2 = B is

1 1
a)l b) -1 c) 4 d) No real values
155. 4 0 0
If A is a square matrix such that A (adjA) = [0 4 0], then |adj A| =
0 0 4
a) 4 b) 16 c) 64 d) 256
156. 1t  is a complex cube root of unity and A = [(()D 2)], then A% is
a) w?A b) wA c) A d)o
157. 1 2 x 1 -2 y
IfA=]0 1 O0|landB=(0 1 0fandAB = I3,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[ co§6 sin @ ]
—sin@® cos0
cos® —sin6 sin® cosH cos® sinH —sinB® cosH
) [ sin@® cosB b) [cose sin 0 ‘) [— sin@ cos 6] d) [ cos® sinB ]
159. 012
The inverse matrix of A = |1 2 3|is
311
[L_ 117 1 5
|2 2 2| - —4 = 1[r 2 3 1[1 -1 -1
a)|-4 3 —1] b) 12 2 953 2 1 d)5|-8 6 -2
ls 31| 1;6_13 4 2 3 5 -3 1
l 2 2 2 J
160. cos® —sinf 0
Iff(6) =|sin® cos® 0}, then{f(6) '}is equal to
0 0 1
a) f(—0) b) f(6)T c) f(26) d) None of these

161. If the three linear equations

x+4ay+az=0

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 d) —2ac
162. 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 (A)

c) rank (AB) = rank(B)

d) rank (AB) < min(rank 4, rank B)
163. 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
164.[2 11 ,[-3 2] _[10 .

If [3 Z]A [5 _ ] =lo 1],thenA is equal to

11 11 10 01

a) [1 0] b) [0 1 ) [1 1] d) [1 1]
165.1f A2 — A + I = 0, then the inverse of A is

a)l—A b)A—1 ¢) A d)A+1

166. If B is an invertible matrix and A4 is a matrix, then
a) rank(BA) = rank(A) b) rank(BA) = rank(B) c) rank(BA) > rank(4A) d)rank(BA) > rank(B)

167. _[42 C oA
IfA= [3 4] , |adj Alis equal to
a)6 b) 16 c) 10 d) None of these
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168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

cosf sinf . sin@ — cos 0] .
cos @ [_ sin®  cos + sin @ [cos 0 sing is equal to
00 10 01 10
a) [0 0 b) [0 0 ) [1 o] d) [o 1]
LetA = [aij]mxn be a matrix such that a;; = 1 forall i, j. Then,
a) rank (47) > 1 b)rank (4) =1 c)rank (A) =m d)rank (A) =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 =2 1 3 |isinvertible for
k 0 1
a)k=1 b)k=-1 Ak==1 d) None of these
1 —tané 1 tanf1' _[a —b
[tane 1 ] [— tan 0 1 ] - [b a ]' then
aJa=1b=1

b)a=cos26,b =sin26

c)a=sin26,b=cos26

d) None of these

Ifx2+y2+2z%2+#0,x =cy+bz,y =az+cxand z = bx + ay, then a? + b? + ¢? + 2abc =

a) 2 b)a+b+c a1 d) ab + bc + ca
IfA= [12 _If and A2 — 4A = 10I = A then k is equal to
a)o b) -4 c) 4and not 1 d) 1or4
Matrix A such that A2 = 24 — I, where I is the identity matrix. Then, for n > 2, A" is equal to
a)nA—(n-—1)I b)nd —1 c) 2" A - (n—1)I d)2ntA—1
: s .1 31,_11 17.

The matrix A satisfying the equation [0 1] A= [0 _1]15

1 4 1 -4 1 4 d) None of these
) [—1 0 b) [1 o] 2 [0 —1]
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

-2 0 1 2 0 -1 1 2 3 d) None of these
a)| 0 3 =2 b)l]0 -3 2 |2 3 4
1 -2 1 -1 2 -1 3 4 6
. . 1 21_13 81,
What must be the matrix X, if 2X + [3 4l = [7 MK
1 3 1 -3 2 6 2 —6
a) [2 _1] b) [2 —1] ‘) [4 —2] d) [4 —2]
. 4 x+27. . .
If4A = [Zx 3 x4+ 1] is symmetric, then x =
a) 3 b) 5 c) 2 d) 4
333
IfA=|3 3 3|,A*is equal to
333
a) 274 b) 814 c) 2434 d) 7294

1 o w
w? o 1]isa
w 1 ?
a) Singular matrix b) Non-symmetric matrix

If w is a complex cube root of unity, then the matrix A =
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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 = 10 and x + 2y +
Az = p have infinite number of solutions, are
a)A=3,u=10 b)A=3,u=+10 c)A#3,u=10 d)A#3,u=+10
184. If A and B are square matrices of the same order such that
(A+ B) (A — B)=A% — B? than (ABA "1)?is equal to

a) B? b) 1 c) A’B? d) A?
185. If A is a skew-symmetric matrix, then trace of 4 is
a)l b) -1 o d) None of these
186. A square matrix P satisfies P2 = I — 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 ol 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| =0
d)AB=0=>A=00rB=0

189. 1 2 -3
The element in the first row and third column of the inverse of the matrix [0 1 2 ] is
0 0 1
a) —2 b) 0 a1 d) 7
190. [ cosx sinx O
IfA=|-sinx cosx 0] = f(x), then A~ is equal to
| 0 0 1
a) f(—x) b) f(x) c) —f(x) d) —f(=x)
191. [0 0 1
IfA=10 1 Ol,then A~ lis
1 0 0
a) —A b) A a1 d) None of these
192064 = ; 43}] and A2 — kA — 5 I, = 0, then the value of k is
a) 3 b) 5 c)7 d) -7

193. Consider the following statements :
1. There can exist two matrices A4, 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

1 1 11 [0

1 -2 —2“}’]=[3],then

1 3 1llzl |4
5 1
—2] d) [—z]
1 3

0 1
a) H b) [ 2 ] 0)
1 -3

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

196. [1-1 «x
If|1 x 1|hasnoinverse, then the real value of x is

194.

If is equal to

X
y
¥4

x —1 1
a) 2 b) 3 )0 d)1
197. [2+x 3 4
If| 1 -1 2 ] is a singular matrix, then x is
x 1 -5
13 25 5 25
b b -73 913 V33
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198. 2 3 1 4
The rank of the matrix A = [0 1 2 —1]is
0 -2 —4 2
a) 2 b) 3 a1 d) Indeterminate
199. ., _[a b 2 _[a B]
IfA—[b a]andA =g a,then

aA)a=a’+b%B=ab
b)a=a?+b%B=2ab
c) a =a?+b?% B =a*—b?
d)a = 2 ab,= a? + b?
200. If A = [a;;] is a scalar matrix, then trace of A is

a) Z z aij b) Z aij 9 2 aij d) z ai;
L i

J i
201. The system of equations x + 2y + 3z =1,2x +y + 3z = 2,5x + 5y + 93 = 5 has

a) Unique solution b) Infinite many solution
c) Inconsistent d) None of the above
202. 4 2 (1-x)
The rank of the matrix|5 k 1 |[is 2, then
6 3 (1+x)
5 1 5 1 1 5 d) None of these
a == == b = = — C = — = —
)k X =t )k X F T ) k oX =3
203.1,4[3 1 2 _
IfA= [_1 2],thenA =
8 -5 8 -5 8 -5 8 5
a5 5] s 5] 9|55 a5 3l
204. 1 1 1
If w isaroot of unity and A=|1 w wzl, then A~1is equal to
1 0! w
1 o w? 1@ 1 1 1 0 w? 11 o w?
a)lw? 1 w b)glwza) Adll v o d)zlwzw
w w? 1 1 o o? 1 1 1 1 1 1
205.IfA = [aij] is a matrix of rank r, then
mxn
a) r = min(m,n) b) r < min(m, n) c) r < min(m,n) d) None of these
206. gor each real x: —1 < x < 1. Let A(x) be the matrix (1 — x)~1 [—1x —1x] and z = 1x++_xj;’ then
a) A(z) = A(x)A(y) b) A(z) = AC) —A(Y) ) A(z) = AM[AM]™ d)A(z) = A(x) + A)
207 1fA(a) = [ cosa  sina ],then the matrix 42 (a) is
—sina cosa
a) AQ2a) b) A(a) c) A(3a) d) A(4a)
208. 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
2009. 01 2
The inverse matrixof [1 2 3]is
31 1
rr _1 1 1 5
12 2 2| e 123 1[1 -1 -1
a)|-4 3 -1 b) |2 2 =13 2 1 d)=|-8 6 -2
5 3 1| 22 4 2 3 2ls -3 1
l 2 2 2 J
210. 2 0 -3
IfA=|4 3 1 |isexpressed asthe sum of a symmetric and skew-symmetric matrix, then the
-5 7 2

symmetric matrix is
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2 2 —4 2 4 -5 4 4 -8 100
alz2 3 4 b)fo 3 7 c)[4 6 8] d)fo 1 0]
—4 4 2 -3 1 2 -8 8 4 00 1

211. 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

212. For what value of k the following system of linear equations will have infinite solutions
xX—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+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

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 o d) No real values
216. [_6 5]-1 B
-7 61
-6 5 6 -5 6 5 6 —5
) [—7 6 b) [—7 6 | 2 [7 6] d) [7 —6]
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) M| = M| b)) = (M2 M7y t=(M) QM) T=M

219. If A and B are square matrices of size n X n such that
A? — B? = (A — B)(A4 + 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 d)A=B
220.x1 + 2x5 + 3x3 = 2x1 + 3%, + x3 = 3x1 + x, + 2x3 = 0.
This system of equations has

a) Infinite solution b) No solution c) No solution d) Unique solution
221.1If 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)3x3 c)4x4 d)4x3
222.1f x = [i :4] then the value of X" is

3n —4n 2+n 5-—n 3" (—4)n] d) None of these

a) [n —n] b)[ n -n ] ) " (="
223. cosa —sina 0 )

Let f(a) = [sina cosa 0] wherea € R.Then, (F(a)) is equal to

0 0 1

a) F(—a) b) F(a™) c) FRa) d) None of these
224. For any square matrix 4, AAT is a

a) Unit matrix b) Symmetric matrix

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

a) |A|"A b) |A|""1A c) |A|"724A d) |A|"3A

226. If a system of the equations (a + 1)3x + (a + 2)3y — (a + 3)3=0,
(a+Dx+ (a+2)y—(a+3)=0andx + y — 1 = 0 is consistent. What is the value of a?
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a) 1 b) 0 J -3 d) -2
227. _[cos@ sinf
IfA = [— sinf cosf
a) A null matrix b) An identity matrix 9 [ 0 1] d) None of these

], then lim,,_, % A™is

228104 — [ cos? a cos a sin a]
cos a sin sin? a

cos?fB  cosfsinp
cos B sin sin? 8 ]
are two matrices such that the product AB is the null matrix, then (a — f) is
a)o
b) Multiple of ©
¢) An odd multiple of /2
d) None of these
229. If A be a square matrix of order n and if |A| = D and |adj A| = D, then
a) DD' = D? b)DD’' =Dt c) DD’ = D™ d) None of these
230.If 1, w, w? are the cube roots of unity and if
[1+w 2w]+[a— W] _[0w
—2w —b 3w 2 w 1
a) 1+ w? b) w? — 1 Al+w d) (1+w)?
231. If a square matrix A 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 + 2z =0,2x + kz = 0,
has non-trivial solution is

and,B = [

] ,then a? + b? is equal to

a) 2 b) -2 c) 3 d) -3
233. _ 213 ~ 1 -1
If the matrices A—[ ] and B=|0 2 |,then AB
4 1 0 5 0
17 0 4 0 17 4 0 0
a) [4 —2] b) [o 4] ‘) [0 —2] d) [o o]
234. _[a 0 o , PR
IfA = [1 1] and B = [5 1],then value of a for which A* = B is
a)l b) -1 c) 4 d) No real values
235. _[cos@ sin6 .
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 — )
2
236 1£ 4 = [ b b ],thenA is
—a® —ab
a) lidempotent b) Involutory c) Nilpotent d) Scalar
237. L L
The matrix A = ‘/El ﬁl is
vz Wz
a) Unitary b) Orthogonal c) Nilpotent d) Involutory
238. 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
1 -1 -1 -1
) [2 b H 0|2 NE ]
3 3 -3 3

239. If A is a skew-symmetric matrix of odd order, then |adj 4| is equal to
a)0 b)n c) n? d) None of these
240. The system of equations x + 3y +2z=0,3x+y+z=0and2x -2y —z=0
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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
241. Consider the following statements:

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

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) (Dand (2) b) (2)and (3) c) (3)and (1) d) (1), (2) and (3)
242.1f a4, a,, as, a,, as, ag 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
243.If I, is the identity matrix of order n, then (I,,) ! is equal to
a) Does not exist b) I, c)0 d) ni,
244.If A is a square matrix, then adj AT — (adj A) is equal to
a) 2 |A| b) 2 |A|I c) Null matrix d) Unit matrix
245, [2 -1 37px 9 X
Iff1 3 —1] [y] = [4 ],then[y]is equal to
3 2 11tz 10 z
3 2 1 2
) [2 b H ) H ) H
1 1 3 3

246. Consider the system of equations
ay,x+biy+cz=0
a,x+byy+c,z=0
az;x+b3y+c3z=0

a, by ¢
ifla, b, cy| =0, then the system has
as bz ¢

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

4x +y+z=10is

a) o b) 1 c) 2 d)o
248. If [COS 6 -sin 6 , then which of the following statement is not correct?

sinf@ cos 6

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

c) Determinant 4 =1 d) A is not invertible
249. 010

IfA = [1 0 OI,then A~ 1is equal to

001

a) 24 b) A c) —A d) I
250. -1 2 5

The rank of the matrix{ 2 —4 a-—4lis

1 -2 a+1

a)lifa=6 b)2ifa=1 c) 3ifa=2 d)4ifa=-6
251.1f D = diag (dy,d;, d3, ..., d,), where d; # 0 foralli = 1,2, ...,n, then D~ is equal to

a)D b) diag (d{d5?Y, ..., d7Y) o) I, d) None of these

12

252, — .2 _ —
Iff(x) =x*+4x—5and A [4_3

], then f (A)is equal to
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253.

254.

255.

256.

257.

258.

259.

260.

261.

262.

263.

264.

265.

T 02! 9l o8

If A= [ 21 2]and I is the unit matrix of order 2, then A? equals

a) 44 — 31 b) 34 — 41 c)A-1 d)A+1

Which one of the following is true always for any two non-singular matrices A and B of same order?
a) AB = BA b) (AB)t = A'B*

c) A+B)(A—B) = A> - B? d)(A4B)"t=B"1471

002
The inverse of |0 2 0] is
200

200 /2 0 2 002 0 0 1/2
a) [0 2 O] b) [0 1/2 0] c) |02 0] d) [ 0 1/2 0]

002 0 0 1/2 200 1/2 0 0
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 o0 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 A is skew-symmetric
1 2 -1
IfA=|-1 1 2 ] then det [adj(adj A)] is equal to
2 -1 1
a) 124 b) 134 c) 14* d) None of these
If [1 -2 - 2 vl = 3], then[y]is equal to
z
1 5 1
-3 1 3
fa=[", 2] thena
—1 -2 1 2 1 2 d) Does not exist
a) _[ 4 ] b) - [— ] ) 7 1
If the matrix [a b] is commutative with the matrix [ ] then
c d 0 1r
a)a=0b=c b)b=0,c=d cJc=0,d=a d)d=0,a=b
1 2 -1 100
IfA=[3 0 2] and B = !2 1 O],then AB is equal to
4 50 013
5 1-3 11 4 3 18 4 012
a)|3 2 6 b)[123] c)[296] d)543]
14 5 0 0 33 020 18 2
Let A be a skew-symmetric matrix of odd order, then |4] is equal to
a)0 b) 1 c) -1 d) None of these
e \E 1/2],,4 = [1 1] and Q = PAPT, then PT Q2005 p s
-1/2 V3/2 01
a) (1 2005]
L 0 1
(1 2005
b) [ 2005 ]
1 0
9 2005 1]
1 0
d) 0 1

If X and Y are 2X 2 matrices such that 2X + 3Y = 0 and X + 2Y = I, where O and I denote the 2X 2 zero
matrix and the 2x2 identity matrix, then X is equal to
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Ao 7 0 2 9o 23l g 3l

266. Consider the system of linear equations
X1 +2x, +x3=3
2x1 +3x, +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
267. A
IfA = [J; _72] and A1 = Eg 127 , then the value of x is
34 17
a) 2 b) 3 c) -4 d) 4
268. 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™1 does not exist d) Az =1
269. The inverse of the matrix [é 130] is equal to
10 3 10 -3 1 3 -1 -3
3|3 1] b) [—3 1 | ) [3 10] d) [—3 —10]
270. 1 2 -1 1 0 O
IfA=13 0 2|,B= [2 1 0‘, then AB is equal to
4 5 0 0 1 3
5 1 -3 11 4 3 1 8 4 0 1 2
a)!B 2 6] b)[l 2 3] c)[z 9 6] d)[S 4 3]
14 5 0 0 3 3 0 2 0 1 8 2
271. cosx —sinx O cosx 0 sinx
IfF(x) = [sin X  COSX 0] and G(y) = [ 0 1 0 |, then[F(x)G(y)]™'isequal to
0 0 1 —sinx 0 cosx
a) F(=x)G(=y) b) F(x™HG(y™) ) G(=y)F(—x) d) Gy HF(x™)
272. 1ot A=[_15 ﬂ and A~1=xA + ylI, then the value of x and y are
-1 2 -1 -2 1 2 1 -2
Vr=qpy=y PxEgys 9FEEye4 Dr=qpy=1q
273.1f AT, BT are transpose matrices of the square matrices A , B respectively, then (4B) T is equal to
a) ATBT b) ABT c) BAT d) BT AT
274, [x+y+z 9
Ifl x+y |= [5], then the value of (x, y, ) is
y+z 7
a) (4,3,2) b) (3,2, 4) c) (2,3,4) d) None of the above
275. IfA= [_afz —b:b]' then A is equal to
a) Idempotent b) Involuntary c) Nilpotent d) Scalar
276. For non-singular square matrices 4, B and C of the same order, (AB~1C)lis equal to
a) A"'BC™? b)c™1B~1471 c) CBA™! d)c™1BA™!
277. A—-1 4
The matrix [—3 0 1]15 invertible, if
-1 1 2
a) A #—-17 b) 1+ —18 c)A+-19 d) 1+ —-20
278. 1f a, b, c are non-zero, then the number of solutions of following system of equation is
2 2 2
L -5=0 .0)
2 2 2
4L -S =0 (i)
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279.

280.

281.

282.

283.

284.

285.

286.

287.

288.

289.

290.

291.

292.

x?  y? 232
—; b_2 c_z =0 ...(lll)
a)6 b) 8 9 d) Infinite
[ 1 log, a .
IfA= log,, b 1 , then |4]| is equal to
a) 1l b) 0 c) logy b d) log, a
12 1
IfA= 3 4],thenA is equal to
14 =2 1rg4 — 27 -2 4 2 4
V2055 1 )3ls il C)[l 3] d)[1 3]
[i 0 —i —i 0]
IfP=|(0 —i ii|and@Q=|0 0 |, then PQ isequal to
—i i 0 i
-2 2 2 =2 2 o 1 0 0
a1 -1 b)|-1 1 c)[_1 1] dlo 1 o
1 -1 -1 11 0 0 1
1 -1 1 4B
IfA=]0 2 —3|landB = (adjA),and C = 54, then%is equal to
2 1 0
a)5 b) 25 c) -1 d)1
For0< 0 < m,if A = [COSQ _Sing],then
sin@ cosf
a)AT=A b) AT = —A c) A2 =1 d)AT =471

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

a)l,?2 b) 1,-1 )10 d) None of these
-3 41 _ 110

Ifx[ 4 ] +y[3] = [_5],then

Ax=-2y=1 b)x =-9,y =10 x=22,y=1 dx=2y=-1

If A is 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

. . [5 —2].
The inverse of the matrix [ 3 1 ]15
1r1 2 1 2 1r-2 5 1 3
V7[5 5] b) [—3 5 ) E[ 1 3] d) [_2 5]
2 0 0
IfA=10 2 0] then4®=
0 0 2
a) 54 b) 104 c) 164 d) 324
IfA(O) = [1 tan 01,14 4B = I, then (sec?6)B is equal to
—tan0 1 ’
6 2]
a) A(6) b) A (E) ) A(=0) d) A (— 5)

If A = [a;}] is a skew-symmetric matrix of order n, then a;; =

a) 0 for some i b)Oforalli =1,2,..,n c) 1forsomei

a 0 0
LetA=(0 a 0], then A™ is equal to
0 0 a
a® 0 0 a* 0 0 a®* 0 o0 na 0 O
a)[O a™ 0] b)[O a 0] |0 a* 0] d)[O na 0]
0 0 a 0 0 a 0 0 a" 0 0 na
If A, B are symmetric matrices of the same order then AB — BA is

a) Symmetric matrix
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293.

294.

295.

296.

297.

298.

299.

300.

301.

302.

303.

304.

305.

306.

307.

308.

309.

310.

b) Skew-symmetric matrix

¢) Null matrix

d) Unit matrix

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

If A is a square matrix of order n X n and k is a scalar, then adj (kA) is equal to

a) kadj A b) k™ adj A c) k" ladjA d) k"1 adj A
x+ky—z=0,3x —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?l + 2abA ) a’l + b2A 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 o d) -3
[ 2 -2 —4
IfA=]|-1 3 4 ] is an idempotent matrix, then x is equal to
L1 -2 x
a) =5 b) —1 c) -3 d) —4
1 2 2 6 -2 -6
IfA=12 3 O]andade= -4 2 x],thenx+y=
0 1 2 y -1 -1
a)6 b) -1 c)3 d1
x+y 2x+z]_14 7
If [x ~y 2z+wlT [O 10], then the value of x, y, 3, w are
a) 2,2,3,4 b)2,3,1,2 c) 3301 d) None of these
If for a matrix A4, A2 + I = 0, where I is the identity matrix, then A equals
1 0 —i 0 1 2 -1 0
3) [0 1 b) | 0 —i] ‘) [—1 1] @ | 0 —1]
Ifm[—-3 4] +n[4 —3]=[10 —11],then3m + 7nisequal to
a)3 b) 5 c) 10 d1
_Jcosx sinx .y _ .1 0 .
IfA= [_ Sinx  cos x] andA(adjA) =k [0 1], then the value of k is
a) sin x cos x b) 1 c) 2 d)3
_[3 2 ~13 ;
IfA= [0 1], then(A™1)° is equal to
1 -26 1r-1 26 111 -26 1r-1 -26
Al 27 b) > | ) 37 b
2710 27 2710 27 2710 =27 2710 =27

Let M = [a,y]nxn D€ a matrix, where

ay, = sin(0, — 0,) + icos(6, — 6,), the M is equal to

a) M b) —M c) MT d) —MmT

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

a)A=>5 b)A=-5 c) A+ 35 d) None of these
Assuming that the sum and product given below are defined, which of the following is not true for
matrices?

a)A+B=B+A b) AB = AC does notimply B = C

c) AB =0 impliesA=0orB =0 d) (AB)' = B'A’

2 .
IfE6) = [‘é‘;z . Sein gosseirf;“ee and 6 and ¢ differ by an odd multiple of %, then E(8) E (@) is a

a) Unit matrix b) Null matrix c) Diagonal matrix d) None of these
Consider the system of equations in x, y, z as
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xsin30 —y+z=0

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

a)m <n + (_;)n> b) <n + (-i)”) agm (n + (—61)”> d) nz_n

Wapa=[] 2 andka=[) ¢

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

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

1

a)A b) A1 ) mA d) |A]A
313.If A is a matrix such that 42 = A + 1, where [ is the unit matrix, then 45 is equal to

a)5A+1 b) 54 + 21 c) 54+ 31 d) 5A + 41
314. If Aand Bare two matrices such that both A+B8and 4B 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
315. 3 2

IfU=[2-3 4],X=1[0 2 3],V =|2|andY = |2],then UV + XY

1 4

a) [20] b) 20 c) [-20] d) -20
316. . _[a 27.. . .

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

aJa+1 b)a=1 cJa=20 d)a=-1
317.

(1 x _[-3 1 . _[1 0
IfA—[xz 4y]andB—[l 0],ad]A+B—[O 1],
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= [sin a cosa 0] ,then A 1is
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

UA@-DI+A) =0 A4%2=1]

320154 =1 %] and () = 22 then £ (4) is

2 1
-1 -1 1 2 11 d) None of these
a) [—1 ~1 b) [2 1] ) [1 1]
321.If A is an invertible matrix, then det (471) is equal to
1 o1 d) None of these
a) det (4) b) det (4)
322.If A and B are square matrices of the same order and AB = 3/, then A™! is equal to
1 1
a) 3B b)gB C) 3B_1 d)§B_1
323. If the points(xy, y1), (x2, ¥2)and (x3, y3)are collinear,
x1 y1 1
then the rank of the matrix|x, Yy, 1|will always be less than
x3 y3 1
a) 2 b) 3 1l d) None of these

324.1f 4 = [_21 _21] and I is the unit matrix of order 2, then A2 equals
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a) 44 — 31 b) 34 — 41 )A-1 d)A+1

325. 14 = [:g ?],then adj Ais
a) [g :g b) [2 :6] J [Z :;] d) None of these

326.1¢4 = [g ;l] then A. (adj A) is equal to

a)A b) |A] c) |A|l d) None of these
327. _[12 _[a0

LetA = [3 4 and B = [O b]' 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

328. _[2-14 _[503 .
If2A+3B—[3 55 andA+ZB—[162],then B is
8 -1 2 8 1 2 8 1-2 81 2
) [—1 10 —1 b) [—1 10 —1] 2 [—1 10 — 1 d) [1 10 1]
329. 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
330. _[35 1 17 .
LetA = [2 0]andB = [0 _ 10],then |AB|is equal to
a) 80 b) 100 c) -110 d) 92
331. 685
If A = |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)|[6 25 b)[-2 5 -2 c)[-6 2 -5 d)| 2 0-2
751 2 20 -7 5 1 -2-2 0
332. Let A be a non-singular square matrix. Then, |adj A| is equal to
a) |[A|" b) |A|"T c) |A|"2 d) None of these
333. _[1 -1 _[la — B\2 — 42 2 ;
IfA—[2 _ 1] and B = [4 b] (A = B)* = A* 4+ B*.Then a and b are respectively
a)l,-1 b) 2,-3 c)-1,1 d) 3,-2
334. For non-singular square matrices 4, B and C of same order, (AB~1C)™! is equal to
a) A"lBCc1 b)Cc~1p~1A71 c) CB71A™1 d)Cc1BA™?
335. _[5 2 1 _
IfA = [3 1],thenA =
1 -2 -1 2 -1 -2 1 2
3|5 5] Dl P 955 IS D3
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3.MATRICES

: ANSWERKEY :

1) a 2) d 3) b 4) b|189) d 190) a 191) b 192) b
5) b 6) c 7) a 8) b|193) d 194) b 195) a 196) d
9) c 10) d 11) d 12) d|197) b 198) a 199) b 200) d
13) a 14) d 15) a 16) b|201) a 202) a 203) d 204) b
17) ¢ 18) a 19) d 20) b(205) c 206) a 207) a 208) a
21) c 22) b 23) d 24) d(209) a 210) a 211) c 212) c
25) a 26) b 27) d 28) b(213) a 214) b 215) a 216) a
29) ¢ 30) a 31) b 32) d|217) a 218) b 219) a 220) c
33) ¢ 34) a 35) a 36) a|221) a 222) d 223) a 224) b
37) ¢ 38) ¢ 39) d 40) «c¢|225) c 226) d 227) a 228) c
41) a 42) a 43) d 44) a|229) c 230) c 231) a 232) a
45) ¢ 46) d 47) ¢ 48) «¢|233) a 234) d 235) c 236) c
49) a 50) a 51) d 52) a|237) c 238) d 239) a 240) d
53) ¢ 54) ¢ 55) d 56) d|241) b 242) b 243) b 244) c
57) ¢ 58) d 59) a 60) b(245) c 246) a 247) b 248) d
61) a 62) < 63) a 64) d|249) b 250) b 251) b 252) d
65) d 66) b 67) b 68) b(253) a 254) d 255) d 256) b
69) b 70) ¢ 71) b 72) a|257) a 258) c 259) b 260) a
73) b 74) d 75) d 76) a|261) c 262) a 263) a 264) a
77) ¢ 78) d 79) d 80) a|(265) c 266) d 267) d 268) d
81) b 82) b 83) a 84) Db(269) b 270) a 271) c 272) a
85) a 86) ¢ 87) b 88) d|273) d 274) c 275) c 276) d
89) a 90) d 91) ¢ 92) a|(277) a 278) d 279) b 280) a
93) d 94) a 95) d 96) b(281) b 282) d 283) d 284) b
97) b 98) b 99) d 100) b|285) a 286) d 287) a 288) c
101) b 102) b 103) b 104) a|289) c 290) b 291) c 292) b
105) b 106) d 107) b 108) b|293) b 294) c 295) c 296) b
109) c 110) b 111) b 112) a|297) b 298) b 299) c 300) a
113) a 114) a 115) d 116) c|301) a 302) b 303) d 304) b
117) d 118) d 119) b 120) d|305) a 306) d 307) a 308) c
121) a 122) d 123) a 124) a|309) b 310) c 311) c 312) d
125) ¢ 126) a 127) d 128) d|313) c 314) c 315) a 316) b
129) b 130) b 131) a 132) d|317) a 318) c 319) a 320) a
133) d 134) b 135) d 136) c|321) b 322) b 323) b 324) a
137) a 138) a 139) c 140) b|325) a 326) c 327) c 328) b
141) b 142) a 143) b 144) a|329) b 330) b 331) a 332) b
145) c 146) a 147) b 148) a|333) a 334) d 335) b

149) a 150) d 151) c 152) a

153) b 154) d 155) b 156) a

157) a 158) a 159) a 160) a

161) a 162) d 163) c 164) c

165) a 166) a 167) c 168) d

169) b 170) d 171) c 172) b

173) ¢ 174) c 175) a 176) c

177) b 178) a 179) a 180) b

181) d 182) a 183) a 184) a

185) ¢ 186) c 187) b 188) a
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3.MATRICES

: HINTS AND SOLUTIONS :

1

(@)

_[2
LetA—[3 _2] Then,
2 2 -1112 -1
A _AA_[S —1”3 -2

2 [4—3 —=2421_11 01_
=4 _[6—6 —3+4]_[0 1]_1
DAR=A A =A% =1,4>=A*A=]A = Aetc.
Hence, A" = {A’.lfn.ld odd

0,if n is even

(d)

2

5ol =[5 olls ol =16 )
4 2 2

and [ o] =[5 50 5 6

= agbz azbzo] = [(1) (1) [given]

= a’h’=1=ab=1

(b)

Given matrix 4 is a square matrix

And AAT =1 =ATA

|AAT| = |I] = |AT Al
|A]|AT| = 1 = |AT||A|
AP =1 [+ 4-AT = |AP]
|A| =
(b)
100 k0O
LetI=]0 1 O|then,kI =10 k 0
00O 0 0 k
kK 0 0
= adj(k) =0 k2 o|=k?%
0 0 K?
(b)

Given, A is singular= |A| = 0
Now, A(adjd) = |A|I,, =0
~ A(adj A) = 0 ie, A(adj A)is a zero matrix.

(c)
Given, AB=0
[cos2 a cosa sina] [COS2 B cosPBsinf
cosasina  sin?« cosfBsinf  sinf
=[5 ol
00

[cos acosBcos(ax—B) cosasinfcos(a—B)
cos Bsinacos(a—B) sinasinfcos(a— )

o o]
00
= cos(a—pB)=0
s
= «a — fis an odd multiple OfE

(b)

10

11

12

13

14

2 4 5
Given, A|4 8 10
-6 —12 -15
Applying R, - R, — 2Ry and R; - R; + 3R,
2 45
>A=|0 0 0
0 0O

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

C11=1, (=1 C3=1
Cy1 =3, Cyy =4,053 =3
C31 =3, C32 = 3,033 =4
111 133
~ adj(4) =13 4 3] !1 4 3]
33 134
133
A1 =[143]
134
(d)

It is given that A is a skew-symmetric matrix
2 AT = —A
= (A" = (=)
=> (Y7 = (=" A

my1 _ (A" ifnis even
=" {—A" if nis odd
Hence, A™ is skew-symmetric when n is odd
(d)

1 % x

Consider[* 1 *] By placing a, in any one of the
* x 1
6*
Position and 0 elsewhere. We get 6 non-singular
matrices.
* x 1
Similarly,[* 1 x| gives at least one non-singular.
1 % *

(a)

We know that, Tr(4) = Zl 1 Qi
Tr(A)=1+7+9 =17

(d)
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15

16

17

18

20

21

Now,A+B=[3 J]+[> 2=[; 2]

2 4
11 2 _H5_4_ _
> la+Bl=|, §|=2-4=-2
. 2 -2
Also, adj (A+B)—[_2 1]
lr2 -2
. -1 _ __
“A+B)T = 2[—2 1]
=[7 1]
11T -1/2
-1 _ 1 —4 1 l 2 2
A =3 Flanast=3[F 2
_ _ 1/2 1/2
. 1 1 _
rATHE ‘[—1/2 3/4] [0 —1/2]
_[1/2 -1/2
T l-1/2 1/4
~(A+B)yt+A1t+B?
(a)
31 31
fa) = 1 2][—1 2 5[—1 2
=[8 5]_[155 =[—7 0]
-5 3 -5 10 0 -7
(b)
€11 =1, Ci2 =—2,C13=—
(21 =10y =3,033=3
C31 = O, C32 = _4', C33 = _3
1 -2 -271" 1 -1 0
~ adjd)=|-1 3 3| =|-2 3 -4
0 —4 -3 -2 3 -3
(c)
Since, the rank of given matrix is 1, then
2 5171_
[—4 a—4]_0
=2a—-8+20=0
>a=-6
(a)
Since, given equations have a non-trivial solution
A=0
1 3 A
=12 4 —-1[=0
1 5 -2

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

(b)
Since, |a| # 0 So, A™! exists
~AB = AC
= A"1(AB) = A~1(AC)
> A AB=(A14A)C=>B=C
(c)
1 1 1 1 X
LetA=(1 2 4]|,B= a] and X = y]
1 4 10 o? 3z
1 1 1
For consistent, |[A| =1 2 4|[=0
1 4 10

= 1(20-16) —1(10—4) +1(4—2) = 0

22

23

24

25

= 4-6+2=0
= 0=0
and (adjA)B =0

<[ 2 el

4 — 60 + 20 0
=10
0

—6 + 9a — 3a?
2 —3a+a?

= 202 —6a+4=0,-302+9%a—6=0

and a? —3a+2=0

Now, 2a® —6a+4 =0

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

=2 a=1,2

Similarly from other equations we also get the

same value

=

(b)

Given, B=A% — A%, where A3 = A +1

=B = (A3)2 — A3A%

=(A+1D?—-(4=DA?

=A%+ 1% 4+ 241 — A3 — A?]

=[+24-(A+1])

= B=A

~Inverseof B = A~1

(d)

Since, ATA =1
a b clJa b c 1 0 O

=>[b c a[b c al=10 1 0]
c a bllc a b 0 0 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?
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)
=1+2-0=1

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

Now, (a®+b3+c3)=(a+b+0)

(a® + b2 + ¢? —ab — bc — ca) + 3abc
=(a+b+c)+3

= a3+ b3+ c3=1+3=4 [usingEq. ()]

(d)
1221122 988
A2=212[212=[898]
22111221 889
Now,

988 488 500
A*4A=|898|—(848|/=|050|=50
889 884

005

(@)
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26

27

28

29

30

We have,

Lo0 1
NETENE
=>A2=[1 0”1 0 =[0 1=t
:,~A4=A2A2=1212=12=[(1) (1’

(b)

The system of given equation are

Kx+2y—2z=1 (1)
(K-1y—-2z=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
> (K=2)(K)(K-1)#0
= K +=2,0,1
ie, K. = —1,is arequired answer.
(d)

Given,x+y+z=6,x+2y+3z=10and x +

2y+Az=p

111

123

1221

= 124-6)—11-3)+12-2)=0
A-3=0=>1=3
61 1

102 3
u 2 3

=26(6—-6)—130—3u)+1(20—-2u) #0

= u—10#0= u+10

(b)

|AAT| = 1| = |AT Al

= |A||AT|=1=|A4%]]A]

For no solution, A= =0

and A= 0

= AP =1 [ |AT] = 1Al]

= Al = £1

(<)

AB

_[ cos?®  sinBcos 6] [ cos’¢  sindcos
[cosBsin®  sin?0 llcospsing  sin?¢

[Cos? 0 cos? ¢ + sin B cos ¢ cos Osin ]

cos? ¢ cosBsin® + sin? O sin ¢ cos (|)|

cos? @sin ¢ cos ¢ + sin? ¢ sinB cos O |

| cos 0'sin 0 sin ¢ cos ¢ + sin? O sin? ¢

[cos B cosdcos(B—d) sindcosBcos(0—d)
| sin B cos ¢ cos(B6 — ) sinOsin P cos(6 — )
w AB =0

= cos(0—¢d)=0

= cos(0 — ¢) = cos(2n + l)g

= 0=02n+ 1)§+ ¢, wheren =0,1,2,...
(@

31

32

33

34

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

> (AB)A=AA

= A (B A) = A?

= AB = A? [+ BA=B]
=>A=A? [+ AB = A]
and, BA=B

= (B A)B = B?

= B(AB) = B?

= B A= B? [ AB = A]
= B = B? [+ B A= B]

~A*=AandB? =B
= A and B are indempotent matrices
(b)
From given matrix equation, we have
x—y—z=0
—-y+z=5
z=3
= x=1y=-2,z=3
(d)
Here, cofactors are
Cy1 = cos26, C1; = —sin20
= sin26, C,, = cos20
~ |A| = |cos? 26 +sin? 26| =1
WAl = i[cosZG - sinZE)]2 _ [ cos20 sin26 ]
|A4] Lsin26  cos26 —sin20  cos0
(©
Since, B is the inverse of A.
ie, B=A"1
4 2 2
So, 1047'= [—5 0 «a
1-2 3
4 2 2
50 «a
1-2 3
1-1 1
[2 1 —3]
1 1 1
10 0 0 10 0 0
=>!0 10 O] =|-54+a 5+a -5+«
0 0 10 0 0 10
= -54+a=0 = a=5

()
0 3 3]
-3 0—4“y]=
Z

-3 4 0

= 104714 = A

42 2
=[-50a
1-23

3y + 3z
—3x — 4z
—3x + 4y
3y + 3z
—3x — 4z
—3x + 4y
= [3xy + 3zx — 3xy — 4yz — 3xz + 4yz]
= [0]

~ B'(AB) is a null matrix.

AB =

Now, B'(AB) = [x y z]
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36 (a)
a b 0
Given,A=|—-b a O]
0 0 1

> |Al=a?+b%2=1
1
A™1 = —adj (4) = adj(4)

4l
38 (¢
We have,
(A+ B)? = A%+ 2 AB + B?

© (A+B)(A+B) =A*>+2AB + B?
& A’+AB+BA+B*>=A*>+2AB+ B?

S AB=BA
Hence,(A+B)?=A’+2AB+B>© AB=BA
39 (d)
1
A—l_i[x 0 o !
2x% l—x 2x 1 1
1 0 S x
-1 _
But A =11 2]
1
= ] _1
1 1 - 2 2
2x X
40 (c)
Given
a a-1
b—-1 b
-1 ¢ ¢
Applying C, - C; — C1,C3 = C3 — (4
a 0 —-(1+a)
b —(1+b) 0[=0
-1 c+1 c+1

> —-a(1l+b)(A+c)—bh[0+ (1 +a)(1+ )]
-1[0-(1+a)(1+Db)]=0
=>—a(1l+b)(1+c)—-b(1+a)(1+0¢)
+1(1+a)(1+b)=0

On dividing by (1 + a)(1 + b)(1 + ¢), we get

a b N 1 B
1+a 14+b 1+c
PRSP R S
ﬁ_ — =
1+a 1+b 1+
1 N 1 N 1 )
=
1+4a 14+b 1+4+c

41 (a)
The given system of equation has at least one
solution, if

3 -1 4
1 2 -3|=
6 5 4

= 3(21+15) +1(1+18) +4(5—12) = 0
=71=-35 = 1=-5
43 (d)

44

45

46

47

48

Given, A =

C21=-2,0=4C;3=1

(31 =1,03,=—2,(C33 =4
4 1-21" 14-2 1
~ adj(d) =(-2 4 1 =[1 4—2]
1-2 4 -2 1 4
~ladjAl =4(16+2)+2(4—4)+(1+8)
=724+0+9=281
Alternate
210
|[A]]0 2 1
102

=2(4-0-10-1)=9

~ ladj A|=]4]*>"1 = (9)? =81

(@)

Since, A’ = —A

» A3 = AAA

And (43)' = A'A'A" = -A3

Hence, matrix A3 is a skew-symmetric matrix

(c)
123

Given, [1x 1] 051“ ]—0
032
x+2—

= [1x1]0+5—2]—0
0+3—-4
x—4

> [1x1][ 3 ]=0
-1

5
= x—4+3x—1:0:>x:Z

(d)
[t 2
Wehave, A+ b = 2 3]
Clearly, A + B is a symmetric matrix
Now,

(A+B)1:—1[ ] [2 _]

4= :Z[—42 34]'3_1 E[ 0 —2]
_ a_1r2 o0
@A™l 4+ B :Z[—z _1]
We observe that (4 + b)~! is a symmetric matrix
and(A+B) '#A1+B!
()
| _AT — In
= A—1,=A—AAT = A(I,, — AT)
|A = I| = |A(l, — AT)|
= |A|ll, — AT
= |A||In _AI
()
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49

50

51

52

53

54

R | B,
| 1 1| 1 1]
NNPRING NP
1 1 1 1
2 2 2 2 [0 0
1 N 1 1 1 00
2 2 2 2
~Matrix 4 is nilpotent of order 2.
()
Let A be a symmetric matrix. Then,
AA™Y -1
> AA DT =
>A@ADTAT =1
= (A—l)T — (AT)—I
SUDT =W AT =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 2 -1
0 1 1
and A7 = %adj A
= k= |A]
3 2 4
=11 2 -1
01 1
=32+1)-2(1-0)+4(1-0)
=9-2+4+4=11
()
Since, A ]15 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, A4 is invertible matrix of order n, then the

determinant of adj A = |A|*"!
(c)
1 0 2 5 a-2
Given,adj[ 11— 2]= 1 1 0] ..()
0 21 2—-2 b
1 0 2
Cofactors of[ 11 —Zlare
0 2 1

Ci1=50C2=1C3=—
(21 =40 =103 =-2
C31 = _2, C32 = 0, C33 = 1

55

56

57

58

{ 4 —2] [ 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
[xyz]|h b f
gfec
=[xa+yh+zg xh+yb+zf
Now, ABC =0
= [xa+yh+2zg xh+yb+zf 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)

LetA =

AB =

xg + yf + zc]

2 1
7 4
Let B be the multiplicative inverse of A4, then

AB =1
= B=A"1

1
=57
(©)

LetA =

21=15 7]

4100
301 0]
6 020
Now, we take a submatrix of order 3 X 3
41 0]

B=|301
60 2
Bl =-1(6—-6) =0

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

. 41
ie, C—[30
[Cl=0—-3%0
~ Rank of matrix 4 is 2.
(d)
1 0 1 X 1
LetA=|-1 1 0]|X= yandB=[1]
0 -1 1 z 2
11 -1 —1]
A‘lzz 1 1 -1
1 1 1

Now, X = A~B

:1[11 i :f] [i]
s}
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59

60

61

62

63

64

65

(a)
3
MR HESTHE AR M
-+ - 15
(b)

Since,4, B and C are n X n matrices ans, if

A3 + 2A% + 34 + 51 =0, then 4 is invertible.
(@)

We have,

|Al = -1,|B| =3

~|3AB| =3%|AB| = 33|A||B]| =3 x—-1x3

=-9
()
1230
_ 12432
LetA = 3213.Then,
6875
1230
2432 .
A~ 3213 By applying Ry, - R4 —R3 — Ry, — Ry
0000
12 30
- 4~ |0 0 —32fByapplyingR; > R, = 2Ry,
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

R R

02
-[; _1
.-.(A+1)(A—1)_[ 2”1 :ﬂ > 5__94
(d)
We have,

A=kl,=> Al =|kl,| =k™|I,| = k™
(d)

Given, A = [ccl Z]
|

:[a2+bc ab+bd]
ac +dc bc +d?
2A2—(a+d)A+kI=0
[a2+bc ab+bd]_[a2+ad ab + bd
ac +dc bc+d? ac +dc ad + d?
k 01 _ 00]

+0k_00

66

68

72

73

N bc—ad + k

0 bc—ad +k
On equating, we get
bc—ad+k=0
= k=ad-bc ..(J)
ab

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

Given that, 4 = [

1—21]3%
21311

6l 1oy
4+3+3 2+2+3

=% 7]
= (AB)T =

(b)

We have,

A% = AA = [_34 _25] [_34
—25]

24

a2—sa=[2

_ [14

« AB =

[:3 10]

= A% = [_2290
—-25
24

= A2 —-54

(b)

14]

1 -2 1
2 1 3

J=lo o

|

-5
2

]andB=!

]

Given that 4 is a singular matrix

~ |A] =0
v AadjA=|Al=0
~ A adj A is a zero matrix
(@) .
31 -1
[4 1]X:[2 3]
1 B

=x=[3 1] 5 73

1 — _
o= |
I3 316 73l
3 4
14 —13]
(b)
1 1 0
Given, A=11 2 1
2 10
2 3 1
5 6 2
3 4 1
Hence, A3 —34%2—-1=0

n A2 and A3 =

7 9 3
15 19 6
9 12 4

2 1
s

1 1

-

_5[—34 2

=141

|
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74

75

76

77

78

79

80

(d)
wPQ=1 > P1=0Q

Now, the system in matrix notation is PX = B
~ X=P 'B=QB

X0 412 2 1|11
=>y=§13 -5 m||1
Z -8 1 5115

= y=%(13—5+5m)

= —27=8+5m (giveny = —3)
L~ om=-7

(d)
Since A is invertible. Therefore, |A| # 0
Thus, option (d) is correct.

N =l
Az[g 2 ([(1) 1[_5 —23] 1)
=a=[5 F10 olls 3D
=a=[5 1l 3J=0
(c)

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

(d)
0(4)=3%20(B)=2x3
(@)CB + A’

Now, order of CB
=(order of C is 3% 3)(order of Bis 3 X 2)
= order of CB is 3% 2
Since, 0(4A) =3 x2
~ Matrix CB + A’ can be determined.
(b) O(BA)=3x3
and 0(C)=3x%x3
~ Matrix BAC can be determined.
(c) O(A+B")=2x3
> 0(A+B) =3x2
and 0(C)=3x3
~ Matrix C(A4 + B’) can be determined.
(d) 0(A+B')=2x3
And 0(C)=3x3
=~ Matrix C(A4 + B’) cannot be determined.
(d)
Given Aisa matrix of order 3and B =
|AlA7Y, |A] =
(adl )
|A]
|A|3~1 =25

= |Al—77— = B =(adj)) 4)

= [Bl=
()

81

82

83

84

85

86

2 _[-241[-241_100

A _[—1 2 [—1 2 _[o 0
~ A?is null matrix.
(b)
For unique solution,
k 2 -1
0 k-1 =2
0 0 k+2
= k(k—1D(k+2)+0
= k+0,1or—-2

=0

(b)

Given, A = [_1 _21] and B = [3]
' A_1:_3[ 2 —1 3[
Also, AX =B

> X=A1B=- [

filH

~5l6731=36)
()

123
A=(213

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)

[t is given that

-l

21 111 11_1[2 21_

4 _[1 1[1 1]_[2 z]_ZA
>A3=2(AA)=2A42=2Q2A)=2%4
Continuing in this manner, we have A™ = 2""1 4

(a)

We have,

(BT AT = (AT E [+ (P
— Q—l P—l]

> B 1A Y 1=4B

-1 4- 0 -1
= (874 1)=[—3 2”1 0]
—1 g—1y— 2 =2
= (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.
LetCTAC =k
Then, (CT AC)T =CTAT(CT)T
=CTATC = CT(-A)C
=—CTAC = —k
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87

88

89

91

92

93

>k=—-k=>k=0

= CTAC is null matrix.

Which shows that CTAC is a zero matrix of
orderl.

(b)

Since, A+ AT isa square matrix

W (A+ AT =AT+ AT =4AT+ A
Hence, A + AT is symmetric matrix

(d)

A:[a11 a12]=[1+1 142 =[23
az1 433 24+1 2+2 34
(a)
123]1[-1 -2
Given, P = 234] 2 0][_3_50_16]
3451l0 -4

123][4 5 4
=12 3 4||8 10 12
345

00—4
5
Py, = [2 3 4] [10]
0
=10+ 30 = 40

(c)
Given, AB=A = B=1
And BA=B = A=1]
- B=1] andA =1
= B2 =B and 4°=4
(a)
0 x y z
Leta=|x0 @b
—y—a 0 c
—z—b—CO
matrix. Then,
0O x y z
—X 0 ab
—y—a 0 ¢
—Z—b—CO

be a skew-symmetric

|A] = = (cx — by + az)?

(d)

0 2 =3
2 1 0

Since, A =

1 -1 1]

3 1 1
~B=adjA= [—6 -2 3]
-4 -3 2
5 -5 5
= adjB = { 0 10 —15]
10 5 0
5 -5 5
0 10 —15] =625
10 5 0
Given that, C = 54

= |adjB| =

1 -1 1
0 2 =3
2 1 2
=1

= |C| =53|4] = 125 = 625

jadj (B)| _ 625

Hence,
Ic| 625

94

95

96

97

98

99

100

(a)
6 8 5
Given, A=1|4 2 3]
9 7 1
amd symmetric matrix B = A+TA,
1([6 8 5 6 4 9 6 6 7
'.B=§{[4 2 3|+(8 2 7”=[6 2 5]
9 7 1 5 3 1 7 5 1
(d)
5 10 3
The matrix [—2 —4 6] is singular, if
-1 -2 b
5 10 3
-2 -4 6|=0
-2 =2 b

= —1(60+12)+2(30+6)+b(—-20+20)=0
= —72+72+0b=0
Hence, the given matrix is singular for any value
of b
(b)
det (24B) = 23 det(A) det(B)
= 8det (A) det (B)
(b)
Cij = Xk=1aikby; (In general)
And in a diagonal matrix non-diagonal elements
are zero le,

(0, ifi#)
Aij = {aij, ifi=j
So, ¢jj = a;iby;

(b)

Here, |A| = (1)(9) — 2(—11) — 3(6)
=9422-18=33

Since, A~tadj (471) = |A7YI5

= A7tadj (A7) = (|AI™D)I;

= A-AVadj (A1) = (JAD) Al

= adj(4™") = (lAD7'4

= |Aladj(A™1) = A4 (But |4] # 0)
(d)

Let A

1 -1 1
1 1 -1
-1 1 1
~Al=101+1D)+101-D+1(1+1)=4=+0
~ Rank ofmatrixAis3
(b)

y

2 2
Letx—2 =X,—==Yand Z—Z = Z, then given equation
a c

2
b2
will be
X+Y—-Z=1X-Y+Z=1-X+Y+Z=1

1 1 -1
Here, A=!1 -1 1‘
-1 1 1
Now, |[A|=—-4#0
Therefore, the given system of equation has
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102

103

105

106

108

109

111

unique solution.

(b)
[1(,4 —A’)]’ “Lu-ay=tw-a
2 ) 2
1
=~ @-a)

Hence, it is a skew-symmetric matrix.

(b)

42
ad]A—[_3 1]
_ 11 =2 _
and |A] = |3 4| =10
114 2
_1__
A _10[—3 1
(b)
3 -3 4
Let A=12 -3 4
0o -1 1
1 -2 =217
~adjA=|-1 3 3
0O -4 -3
1 -1 0
[z ; _4]
-2 3 =3
(d)
We have,

3A34+2A*+5A+1=0
=>[=-3A4%-2A%2-54
>IA1=(-34%3-242-54)A4"1
> A 1=-342-2A-51

(b)

The given system of equations are
x+y+z=0,
2x+3y+z=0and x+2y=0
111
231
120
=-2+1+1=0

=~ This system has infinite solutions

«© 1 21 3 2
ZX_[7 4]:[0 —2]

s =[3 2]+[5 3

Here, =100-2)—1(0—-1) + (4—3)

4 4
:>2X_[7 ,
=>X=[

(b)
Given, A= A',B=B'
Now, (AB — BA)’ = (AB)' — (BA)'

2 1]

:BIAI _ AIBI
=BA - AB
=—(AB — BA)

~ AB — BA is a skew-symmetric matrix.

113

114

115

116

117

(@)

Given that, p is a non-singular matrix such that
1+p+p%+...4p"=0

=> 1+p)A+p+p*+...+p™ =0

> 1-p"l=0
> pttl=1
=
=

ptxpl=1
p"=1/p
o pl=pn
(a)
1[5 10 -5|[5
Given, |y =—0—5 -2 13110
3z 10 -4 6lls
25+ 0 — 25
=—|-2540+65
0] 5040+ 30
1 0]
=—|40
40 |

x 0
- |- 1]
3z 2
= x=0y=13=2
©~ x+y+z=0+1+2=3
(d)O 111% X
[1 o] [y]=[ﬂ=[y]
Then, X =yandY =x
ie, y=x
()
Given [%can 0 B tan19] [— gan 0
[5 el

[1 —tane] 1 [1
tan 0 111 +tan?06Lltan®
:[a —b]
b a
N 1 [1—tan29 —Ztane]:[a —b]
1+tan?012tan® 1 —tan?0 b a
[1 — tan® 0 2tan |
1+ tan20 1+tan26|=[a —b]
2tan® 1 —tan?0 b a
L1 +tan%0 1+ tan?0
N cpsZG—stG =[a —b]
sin 20 cos 20 b a
= a=cos20, b=sin20

(d)

-1
tan 91] _

— tanle)]

-1 -2 =2
2 1 —2]
2 -2 1
Ciz2 Cy3 -3 -6 —6
62312[6 3 —6]
6 -6 3

C22
C32 C33

Given, A =

Cll
621
C31

s B =
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= adjA=(B)' = [—

6 6

3 —6]

-6 3
-1 2 2

=3 [—2 1 —2] = 34’

-2 -2 1

aANON W

118 (d)

Given equations are
px+y+z=0x+qy+z=0x+y+1rz=0

Since, the system have a non-zero solution, then
p 11
1 g1
11r
Applying C, = C, — C;and C3 » C3 — C,
D 1-p 0
1 g—-1 1-—¢q
1 0 r—1

=0

=0

=(1-pA-q9@A-7)

= (1—p)(1—q)(11— 7) .
[_(1)_ (_m_l—rﬂ =0

Since, p,q, 7 # 1
D 1 1

-.-1_p
= -1+ +

1-g¢q

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

Now, A~1 = 344
’ |A]

1 —tan 9
2

)
tan-— 1
2

1 +tanzg

AT 0
= 5 = cos? = AT
sec2 - 2

(d)

Given equations are

3x+y+2z=3 ..(I)

2x =3y —z=-3 ..(i)

and x + 2y +z =4 ..(iii)

3 1 2

2 -3 -1, B=

1 2 1

3 1 2
-3 -1

1 2 1

120

X

y
3z

3
-3
4

Let A = , X =

Al =

121

122

123

=3 -1 Sl )
=3(-3+2)—12+1)+2(4+3)

=-3-3+14=8
-1 -3 7171
adj. A = 1 -5
5 7 -11
-1 3 5
=(-3 1 7
7 -5 -11
L 1 i 1[—1 3 5]
n AT —adjA==-|-3 1 7
lAl 8 7 =5 -11
Now, X = A~1B
1[—1 3 5”3]
==|- 1 7 -3
8l 5 —11
L 1[~3-9+20
8 —9-3+28 [16]
21+15—44
X
- -2
z 1

= x=1Ly=2,3=-1
(a)
A2 =24A-1

A2A =24AA-1A
=242-A=2Q2A-1)-A
= A3=34-2I
= A3 A=34A-214=3RA-1)-24A
= A*=44-3I
Similarly, A" =ndA — (n—1)I
(d) .
det(Mr)=[rz1 Tr ]=2r—1
2007 2007

Z det(M,) =2 z r— 2007
r=1 r=1

2007 x 2008
= 2 X —————— = 2007 = (2007)?

0 21 _2102
=0|—2 0|_1|_1 0_1|_1 —2|
=0+2-2=0
= |A]=0

4 2 2 1
Now, (adj A)B = !2 1 1 ] [—2]

2 1 —-111L3
6
3

-3

=2-2+3|= #0

r—4+6
2-2-3
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125

126

127

128

130

=~ This system of equation is inconsistent, so it has
no solution

(9

Given, D = diag (dq,d,, ds, ..., dy)

= D! =diag(d;% d5%, ..., d;Y)

()
We have,
q = [1 aj
0 1l
= An = [(1) "] [Using PMI]
1 )
1 . In 1 . 10 a
spar=|" = limzan =0 g
0 -
L n
(d)
The given system of equations are
2x+y—-5=0 (1)
x—2y+1=0 ..(ii)
and 2x — 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,
all
1l al
11«
Applying C; = C; + C, + C5 and taking
common (a + 2)from C;, we get

if =0

111
(@+2)|]1 a 1|=0
11 «
ApplyingR, - R, — R{,R; > R; — R4
1 1 1
= (a+2)|0 a—1 0|=0
0 0 a—-1
= (a+2)(a—1)2=0
= a=1-2

But @ =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)

Given, A = [x 1

= x=0
131 (a)
Given that, A=1 = 1 (adj 4)
On comparing with A= =
_ 1
] m 0 3
Now, [A] = |, o|=0-6=-6

1
|Aladj

A we get

A

> A=—=

6
132 (d)
a11C11 + a12C12 + a13C 3 + a14C14 = |A]
133 (d)

Given equationare x +y+z=6,x + 2y + 3z =
10and x + 2y + A1z = 10
Since, it is consistent.
111
123
124
= 121-6)—11—-3)+1(2-2)=0
= A—-3=0 > 1=3
134 (b)
111711 11
AZ:[1 1] 1 1]:2[11 =24
A* =2A.2A = 4A% = 4 x 24 = 234
Similarly, A% =274
= AlOO:299A

135 (d)
__[cos26 —sin20
Let 4= [sin 20 cos28 ]
o |A] = cos?26 +sin?20 =1

=0

oo

. . [ cos20 sin20
and adj A = [— sin20 cos 26
LAl = 1[ cos20  sin 29]
v 1Ll—sin20 cos26

_ [ cos 20  sin 29]
—sin20 cos 20
138 (a)
Give equation can be written as,
_[38] 12
2X = [7 2] [3 4]

sar=[f 2]

1 3
= X:[z —1]
139 (c)
We have,
AB=0
=|AB|=0
= |A||B] =0
= |A|=0or|B| =0

LetA=[(1) 8],3:[8 (1)].Then,AB=0.But
A#0,B#0

1 3
2 -1
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140 (b)
1 -1 =2
Given, A=1(2 1 1 ]
4 -1 -2
-1 0 1
~Al==18 6 —5]
-6 -3 3

Now, A~1D —%

8/3
[ |- 1/3]
142 (a)
Given equationsare x —cy — bz =0
cx—y+az=0and bx+ay—z=0
For non-zero solution
1 —c —-b
c —1 a|=0
b a -1
= 1(1—a?®) +c(—c—ab) —b(ac+b) =0
= a’+ b%+c?+2abc=1
143 (b)
We have,
Det (I,) = 1(# 0) @ rank (I,) = n
144 (a)
The given matrix 4 is singular, if
8 -6 2
|Al=]-6 7 —4[=0
2 -4 2
= 8(71—-16)+6(—61+8)+2(24—-14)=0
= 561 —-128—-361+48+20=0
= 201 =60
= A1=3
145 (c)
LetB=1+A+A*+A%..
S>AB=A+A*+ A3+
=>B—-—AB =1
>BUI—-A)=1I
>B=U-4A)"1
0o -21t 1r-3 2
=p=5 3 =55
_ [ 1/2 —1/3]
-1/2 0
146 (a)
Since A is non-singular matrix
. |Al # 0 = rank(4) =n
147 (b)

Gl PR | PR R P
Now, f (A) = A2 —34+7
=[50 171730 T+ 7o 4]

=[12 _g] .

ray+[ 2
[5 o

148 (a)

2 —69]=[_13 _96] [ 12 — 9]

The given system of equations will have a unique

solution, if

11 1
2 1 -1|#0=2k=0
3 2 k

149 (a)

Given, 2x+y—z=7
x—3y+2z=1
and x+4y—-3z=5

(D)
(i)
...(iii)

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

5 —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.

(d)

We have,

X:[i —ﬂ:}XZ_[z _3]

Clearly for n = 2, the matrices in options (a), (b),
(c) do not tally with [ _8]

(a)
We have,

A=lay] «

(b)
1 0 0711 0 O
A2=(0 1 0”0 1 0]
a b —-1lla b -1
1 0 0
=[0 1 0]=
0 0 1
154 (d)
. a 0
Given that, A_[l 1]
2 Ja OJfa O
=4 _[1 [1 1
z[a2+0 040
a+1 041

1.7, 1
a+1 1

Also, B = A?

150

152

|k Al = k™A

153

(given)
a> 0
=
[5 1 [a +1 1
Clearly this is not satisfied by any real value of «

155 (b)
We have,
4 0 O
A(adjA) =0 4 0]
0 0 4
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156

157

158

159

160

161

> |AlI=41
> Al =4
= [adj Al = |AI>  [ladj 4| =
(@)
Given, A=[(6)2
w 0][w O 2
AZZ[Oa) [Oa) - g)a)o]

- o[ i

Similarly, A%° = [0

.

[+ A(adj A) = |A] I]

|A1"]

]_[Ow]

(02)1642 0
[ 3)16w2]
:a)2 0
0 w?
=w?A
(a)
We have,
AB =1,
1 2 x][1 =2 y] [1 0 0
ﬁ[OlO]O 1 0=[010]
0 0 1110 0 1 0 0 1
1 0 x+y] [1L 0 O
ﬁ[O 1 0 =[O 1 0]
0 O 1 0 0 1
=>x+y=0
(a)
cosO sin0
Let A_[—sine cose]
. cos® —sin6
' adl(A)_[sine cose]
(a)
v 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 3 -1l Is/2 —3/2 1/2
(a)

|£(8)] = 1(cos?6 + sin?0) = 1

Now, adj{f(6)} = | —sin® cosO

cosO sin® 0
0
1

0 0
cos® sin6 0
. {f(@)}‘lz[—sine cosO 0]=f(—9)
0 0 1
(@)
Given, x+4ay+az=0

x+3by+bz=0
And x+2cy+cz=0
For non-trivial solution

(D)
..(ii)
...(ii)

|

162

163

164

165

166

1 4a a
13b b
12c ¢
ApplyingR, - R, — R{,R3 > R; — R4
1 4a a
=>|0 3b—4a b—a
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 (A B) < rank (B)
~ rank (4 B) < min(rank 4, rank B)

=0

=0

()
a1
az1

LetA = . and B = [bll blz b13 o bln] be two
am1

non-zero column and row matrices respectively
We have,
aq1 b11 aq1 b1z Q11 b1z - aq1 b1y

AB = | %2 bi1 az1 b1z A1 b13 az1 bip

Am1 b11 Am1 b1z Qmy b1z Am1 bin
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)

()
A0
=[3 2] [0 1][:;3—32]
LS
=25 2l 3=0 ol
(@)

If A is any square matrix, then

AA™l =Jand A711 =471

Since, A?—A+1=0

= AT1A2-A71A+A471=0

> (A1AHA-UAA)+41=

> A-1+A4A1=0=4"1=1-4

(a)

Since, B is invertible, therefore B~ exists
Now, rank (A) = rank[(AB)B~!] < rank(4B)
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167

168

169

170

171

172

173

But rank(AB) < rank(4)
rank (AB) = rank(4)
(9

Given, 4 = [g Z]of ordern = 2

, - 4 2
~ladj()l = 141 =[5 4] = 10

(d)
cosf sin@ . sinf@ — cos @
cos 0 [— sinf cos 9] +sind [COS 6 sin 9]
=[00529+sin26 0 =[1 0]
0 cos? 0 + sin? @ 01
(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
(d)
As det(4) = +1 A~ lexists
and A1 (adj A) = t(adj A)

T de t(A)

All entries in adj (4) are integers.
~ A~1 has integer entries.
(9
Since, A is invertible

1 0 —k
~ Al #0 = [2 1 3

k0 1
> 1(1-0)+k(0—-k)#0
= 1-k?#0 =2k=+=+1
(b)
We have,

—tan 9] [

# 0

1 tan671 !
[tan 0 ]
1 —tan 9]
tan @

tan 9

=

=[a —b]
b a
1+tan20[tan9 1
=[a —b]
b a
1
> — =
1+tan29[ 2tan@ 1—tan29] [b a]
[1 — tan? 6 —Ztane]
2tan@ 1 —tan? 6 [b a]
L1 +tan26 1+ tan26
Isin2 6
=>a=cos26,b=sin26
We have,
x2+y2+22#0
Now,
x=cy+bz,y=az+cx,z=Dbx+ay

—tan 9]
—tan’6 —2tané
1+tan26 1+tan?26]|_
[cos26 —sin2 0] _ [a —b]
cos20 b a

(o)
= Atleast one of x, y, z is non-zero
=>x—cy—bz=0

174

175

176

177

178

cx—y+az=0

bx+zy—z=20

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

1 —c -b
e =1 al=0=2a?2+b%2+c2+2abc=1
b a -1
()
A2 —44+10I1=A
od B | R B P R T
[t 7]
-5 —3—3k2 k4—12 10 0
124 2k —6+k2]_[8 4K]+[0 10
=[1 —3]
[—6+2k 4+k_23k4-1(] [1 _3]
=9 —3k=-3-6+2k=2 (@)

and 4+k%*—4k=k
>k?-5k+4=0=>k=41
But k = 1 is not satisfied the Eq (i).

(a)
Given, A2 =24 —1
Now, A3 = A%2-A=24%=—]A

=242-A=204-1-A
=34-21=34—-3-1I

A" = nA— (n— D]
()
We have, [(1) ]A [0 _1]

:“4:[0 1] [0—1]
= a=[ 7l -1
=[o 1]

(b)

It is given that A is an orthogonal matrix

fAAT =1=ATA= A1 =47
(a)
Let A=1A
1 2 3] 1 00
= |2 3 4 =[0 1 0]A
3 4 61 0 0 1

Applying R, - R, — 2R; and R; =» R3 — 3R,

1 2 3] 1 00
0 -1 -2f=|-2 1 0|4
0 -2 =3I -3 0 1

Applying R; = R; — 2R,
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1 2 3 1 0 0
0 -1 —2] ~[-2 1 0
0 0 1 1 -2 1
Applying R, - —R, and R, = R, — 2R3
1 2 31 [T 0 O
0 1 0of=|0 3 =2
o 0o 11 1 -2 1
lying Ry = Ry — 2R, — 3R;
0 [—2 0 1
0

1

A

A

A

Q

0o 3 =2
L1 -2 1

- >
OO)—‘»-U

=]
O R OK

~ AT'=10 3 =2

179 (a)

Given that, 2X + [é i] = [3 g]

8] _ [1 2
2 3 4
=2 Ol=2[} 2]
= X= [; _31]
180 (b)
Since the given matrix is symmetric

-'-(A)12=(A)21:>x+2=2x—3=>x=5
181 (d)

:2X=[3

111
Given, A=3[111
111
11

1 111
A2=3[111].3[1119A
111 111

A* = A2. A2 = 9A4.94 = 81.94 = 7294
182 (a)
1 o w
Now, [w? w 1
w 1 w?

=1(w3 - 1) — 0¥(w* — ) + w(w? — w?)
=11-1) — w?(w-w) +0
=0
Hence, matrix 4 is singular
183 (a)
Given system of equations are
x+y+z=6x+2y+3z=10
and X+2y+Az=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=3,u=10.
184 (a)
Given, (A+ B)(A—B) = A> - B?
= A>—-AB+BA—B?=A?-B?
= AB = BA
Now,(ABA~1)? = (BAA™1)? = B?

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

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

~tr(4) = Zaii =0

i=1
186 (c)
v P63 =P(I—P) =P2=1-P)
=PI—P2=PI—(I-P)
Now, P*=p-p3
= P*=PQ2P-1I)
= p*=2p?2-p
= P*=2[-2P—P
= P*=12]-3P
And PS = P(2[ —3P)
= P>=2P-3(-P)
= P5=5P-3]
Also, P® = P(5P —3I)
= P®=5p?2-3p
= P=5(I-P)-3P
= P®=75]-8pP
So,n=6
Alternate Solution
+ P" =5] —-8P
=5(—P)—3P
=P(5P —3I) (~ P2=]—-P)
= P(2P — 3P?)
= P2(2I — 3P)
= P2[2(I — P) — P]
= P2[2P% — P]
= P3[2P — 1]
=P*[I - P]
— p4.p2 — pé
> n==6
187 (b)
A’ =A.A=AB.A
=A.BA=AB=A

189 (d)
1 2 -3
Let A=(0 1 2]
0 0 1
1 2 -3
Al=|o 1 2=|(1)i=1
0 0 1
1 -2 7
and adjA=|0 1 —2]
0 0 1
1 -2 7
hence, A‘lziadez 0 1 =2
. 0 0 1]
so, required element = A73 = 7
190 (a)
v Al =1
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191

192

194

195

196

and A =|—sinx cosx O

0 0 1
cosx —sinx 0]

and adjA = (A9)' = [sinx cosx O
0 0 1
cosx —sinx 0
sinx cosx 0] = f(—x)
0 0 1

cosx sinx 0]

_adjA

. A—l __
Al

(b)

“|Al=1(0—-1) = -1
. Cofactors of A are
C11=0,C,=0,C;3=-1
(21 =0,02=-1,C3=0
C31=-1,C3,=0,C335=0
1[0 0 -1
_—1! 0 -1 0

-1 0 O

=A

. A1
(b)
We have,

A2 -5, — [
k=5

(b)

Let A =

5 15

10 15] _ [5 0] _ [15 o

15 251 " lo 5 ]=5A

1 1 1
1 -2 -2
1 3 1

X

y
3

, X =

0
3
4
~ AX =B
=> X=A"1B

and B

L 4 2 0
Here, A™1 = g!—3 0 3 ]
5 -2 -3
X ==

4 2 01770
7 -3 0 3113
5 -2 3114

0+6+0 1
=12
-3

G 0+0+12

0—6—12
x 1
2]
-3
(@)

Thus, |y
z
The given system of equations can be rewritten as
matrix from AX = B as

1-1 171x 0
1 2-1 y]= 0]
2 1 31z 0
Now, |Al=1(6+1)+13+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.

(d)

If matrix has no inverse it means the value of

197

198

199

200

201

determinant should be zero.

1 -1 x
1 x 1|=0
x —1 1

If we put x = 1, then column Ist and Illrd are
identical.

(b)

24+x 3 4
1 -1 2
X 1 -5

24+x 3 4
1 -1 2
x 1 -5

=2 24+x)(5-2)—-3(-5-2x)+4(1+x)=0

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

Since,

] is a singular matrix

=0

13x+25=0 25
= = = = —-—
X X 13
(a)
We have,
2 3 1 4
A=10 1 2 -1
0 -2 —4 2
2 3 1 4
>A~[0 O 00 Applying R, —» 2R, +
0 -2 —42
R3 _
2 3 =57 Applying C3 - C3 — 2C,
=A~10 0 00 Com CytC
0 -2 0 o0 S
[2 3 —=57]
>A~[0 -2 0 0 Applying R, < R;
0 0 00
Clearly, |(2) _32| # 0 and every minor of order 3 is
Zero
Hence, rank of 4 is 2
(b)
We have,
2_44_Ja bl[a b]_[a®+b* 2ab
AT =44 [b a] b a] 2ab  a*+b?
o AZ = g ﬁ:l
>a=a’+b%p%>=2ab
(d)

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

n
Hence, trace of A = Z a;
i=1
(@)
Given system of equationsis x + 2y + 3z = 1,
2x+y+3z=2and 5x+5y+9z=>5
1 2 3
2 1 3
55 9
=1(9-15) —2(18 = 15) + 3(10 - 5)

Now, A=
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202

204

205

206

207

208 (

209

—-6—6+15
3+0
Hence, it has unique solution

(@

4 2 (1—-x)
5 k 1
6 3 (1+x)
Applying Ry = R, + R;
10 5 2
A= |5 k 1
6 3 1+«x
C; = C,—2C,

0 5 2
5-2k k 1
0 3 1+x
(5-2k)(5+5x—6)=0

Let A=

=

Applying

= A=

=
= k—5

=2
(b)

1 1 1 11 1 1
Since,[l ) w2].§[1 w? a)]=[
1 w? 1 0w w?
mo11
=11 w? w

31ww2

X

100
010]
001

ATl =

()
It is a direct consequence of the definition of rank
()
(111 —X]¢

Now, AAM) = 1 -0 TF|a
y—11-y—yl1

1+xy —(x+ y)]
—(x+y) 1+xy

x+y ]

_1+xyj

=[A+x) - (x+»]™

(1-
= A(2)

(@)
cosa sina cosa sina
2y = 050 s [ osa sina |
—sina  cosal l—sina cosa
[ cos?a —sin®a  2cosa sin o ]
2sinacosa cos? o — sin? «

cos2a sinZa 1 _
_[— sin2a  cos Za] = AQa)

-1

x+y>
1+ xy Xty

1+xy

Slnce, A is symmetric matrix, therefore AT = A
Now, (A™)T = (4AT)* = A"

Hence, A™ is a symmetric matrix.

(@)
01 2
LetA=|[1 2 3]
3.1 1

210

211

212

01 2
1 2 3
311

=off 3=l il+2f; 3
—(1—9)+2(1—6)—8—10—

e

and Adj A = ] [
Hence, A~ 1=m(ad]A)
1[—1 1 -1
=—-|8 -6 2
2|5 3 -1
12 -1/2 1/2
=[_4 3 _1]
5/2 —3/2 1/2
(@)
We know that

1 1
A:E(A'FAT)'FE(A—AT)

)

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

% (A — AT) is a skew-symmetric matrix

Now,
1 1([2 0 -3 2 4 -5
E(A+AT)=6{’4 3 1|+|0 3 7]}
-5 7 2 -3 1 2
1[4 4 -8 2 2 —4
= — (A+AT)—E[ 6 8 =[2 3 4]
8 8 4 -4 4 2
(c)

Since, the system of linear equations has a non-

zero solution , then

1 2a a
130 b|=0
1 4c c
Applying R, - R, — R{,R3 » R3; — R4
1 2a a
=10 3b—2a b—al=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 a c

= a,b,c arein HP.

(©

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.
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213

214

215

217

218

219

220

1 -1 1
2 1 —-1(=0
-3 -2k 6

= 6k—-18=0=>k=3

(a)

The product of two orthogonal matrix is an
orthogonal matrix

(b)

Given system of equations can be rewritten as
1 - 1 2

AX—B
3 5-7 14]

|A| =1(7—10)—1( 7—-6)+1(5+3)
—-3+13+8=18+0

~. Given system has unique solution.
()
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 a0
a 0 1
=2 14a® =0 = a=-1
(a)
cosa —sina 0
Giventhat,F(a)=[sina cosa 0]
0 0 1
cosa sina 0
= F(—a)=[—sincx cos a 0]
0 0 1
o~ F(O)F(—a)
[cosa —sina O0][ cosa sina 0
= |sina cosa ”—sma cosa 0]
0 1

cos a sin o — sin a cos
sin? a + cos? «

cos? (x+sm o
sin a cos o0 — sin o cos a

! 0 0
1 0 0

=10 1 o]=1
0 0 1

= [F()]™ = F(-a)

(b)

By using inverse of matrix, we know
|[M~1| = |M|~'holds true

(M™=1t = (M~T holds true

and (M~1)~! = M holds true
but (M?)~! = (M~1)"2 not true
(a)

Since, A> —B?>=(A—B)(A+ B)

=A?—-B? + AB—BA

= AB =BA
(9
Given, xq+2x, +3x3 =0 ..(D)

222

223

224

225

226

2x1 +3x; +x3=0
3x1 +x, +2x3 =0
123
231
312
=1(6-1)—-24-3)+3(2-9)

—18

Then, this is system has the unique solution.

(@
c=xx=[} T Sl=6 J

For n = 2, no option is satisfied
Hence, option (d) is correct

(i)
...(iii)

= A=

(@)
We have,
F(@)F(—a)
cosa —sina 1][ cosa sina 0
=|sina cosa 0] [— sina cosa 0]
0 0 1 0 0 1
1 0 O
= F(a)F(—a) = [O 1 0] =1
0 0 1
= F(—a) = [F(a)]™*
(b)

We have, (AAT)T = (AT)TAT = 4AT

- AAT is symmetric matrix

()

For any square matrix X, we have

X(@djX) = X1,

Taking X = adj 4, we have

(adj A)(adj (adj A)) = |adj A| I,,

= adj A(adj (adj 4)) = |A|""1,, [+ |adj A| =

|A|n—1]

> (AadjA)(adj (adj A)) = |A|* A [~ Al =
4]

= (4] In)(adj (adj A)) = |A|""14

= adj (adjA) = |A|" 2 A
(d)
Given equations are
(a+1)3x+(@+2)3y—(a+3)3 =
(a+Dx+(a@+2)y—(a+3)=0
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, - C, — Cyand C3 > C3 + (4
(a+1)° (a+2)2 —(a+1)3
(a+1)3 = (a+3)3
(a+1) (a+2) —(a+1)
—(a+3)+ (a+1)

and

=0
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227

228

229

230

232

— 6a%—24a — 26
-2
0

(¢ +1)3 3a?2+9a+7
(a+1) 1
1 0

=

=0
= -2Ba’?+9a+7)+6a*+24a+26=0
>6a+12=0 =>a=-2
(a)
We have,

AN = cosnf sinnf

" l—sinn® cosné
cosnf sinné

n
—sinn@

:>1A": n
n cosn @

n

o o

n

1
= lim —A4" =
n-oon

()

We have,

AB =0

cos? f

cosfBsinf

N [ cosz.a
cosasina
=0
cos a cos 3 cos(a — B)
[cos B sina cos(a — B)
=0
= cos(a—B)=0
= a — [ is an odd multiple ofg

cos a sin a] [

sin’ a sin? g

cos a sin 8 cos(a — fB)
sin a sin B cos(a — B)

(<)
|Alladj A| = |A|™ for order n
= DD' = D"
(<) . ,
. +w 2w _ 0 w
leen,[_zw _b]+[‘;w (g]:[a) 1
l+w+a w]=0w]
W 2—bl lw 1
> 1+w+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
(@)

Given, 2kx — 2y +3z=0,x + ky + 2z =0,2x +
kz=0
For non-trivial solution

2k —2 3
1 k 2(=0
2 0 &k

=2k(k?-0)+2(k—4)+3(0—-2k)=0
= 2k3 -4k —-8=0

= (k—-2)2k?*+4k+4) =0

= k=2

cos f8 sin

|

233

234

235

237

238

(@)

AB = 0 2

[410 5 0
[2+0+15—2+2+0
4+0+0 —4+2+0
_[17 0]

4 -2
(d)
2 _[Ja 0][a 071 _
4 _[11 [11 _[a+1 1

2 _ 0(2 0] _ 10

4 _Bﬁ[a+1 1]_[51
a’=1and a+1=5
Which is not possible at the same time.

2 13][1_1

a? 0]

=

~ No real values of « exists.

(c)
We have,
E (o) E(B)
_[cosa sina[COSﬁ sinﬁ]
—sina cosal|—sinfB cosf
_ [ cos(a+ f) sin(a+ﬁ)]_
_[—sin(a+ﬁ) cos(a + ) =E(a+p)
Hence, option (c) is correct.
(o)
1 1
2 2
We have, 4 = 11
2 2
[ 1 1 ” 1 1 '|
2| V2 2 || v2 vz |
[ 1 1]l 1 1|
"z vl
1 1 1 1
2 2 2 2
1 1 1+1
2 2 2 2
_[0 01_
_[0 0 =0
~ Matrix 4 is nilpotent
(d)
[1 —1 2
Since, A=(2 0 1
3 2 1
Now, |A|=1(0—-2)+12-3)+2(4—-0)=5
1[-2 5 -1
. A_lzg 1 -5 3
| 4 -5 2
1—2 5 -=171[3
Now, A" 'B=-11 -5 3[|1
4 -5 2114

g

X1
= |X2
X3
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239 (a)

Since, A is a skew-symmetric matrix. Therefore,

AT =—-A = |AT| = |-A|
= |Al = (=D"|4]
Also, nis odd
~ 2|Al =0 = |A] =0
Thus, |adjA| = |4]> =0
240 (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(-1+4+2)-3(-3-2)+2(—6-2)
=1+15-16
=0

Since, determinant is zero, then it has infinitely
many solutions.
242 (b)

LetA= [ ! az]

a, as
= .05 — 004

=a,(a; +4d) — (a, + d)(a; + 3d)

=a? + 4a,;d — a? — 4a,;d — 3d? = —=3d?* # 0

Hence, given system of equations has unique

solution.
243 (b)
[1 0 o0 0]
|0 1 0 0]
L=l0 0 1 oLlLI=1
l0 0 0 1
adj (I,) = I,
)™ =1,
244 (c)
We know that
(adj A)T = adj AT
= adj AT — (adj A)T = 0 (Null matrix)
245 (c)
2—-1 3
Given, |1 3—1[] [ ]
10
Itis of the form AX =B ..()
|Al=2(3+2)+1(1+3)+3(2-9) =-7
5 7-8
adj(A)=|-4-7 5
-7 =7 7
1 [ 5 7 —8 ]
>A'=—|-4-7 5
7 —7 7

247

248

249

250

251

5 7 -8
FromEq(l)X——l[ 4 -7 5” ]
10

B

x—ly—Zz—S

(b)
1-1 1
A=12 1-1
4 1 1

=11+1D+12+4)+12-4)=6+0
Hence, it has unique solution.
(d)

Given, A= [COS 6 -sin 0

sin @ cos 6
|A| = cos? 6 +sin? 8 =1 # 0.
~ Ais invertible.

(b)

Now,

0 -1 0
|[Al]=—1and adjA=|-1 0 0]
0 0-1
0 -1 0
Now, A-lz_il[—1 0 0
0 0 -1
(b)
-1 2 5 0 0 a+6
A=12 —4 a—4|=10 0 —a-—6
1 -2 a+1 1 -2 a+1

[using Ry = Ry + Rzand R, = R, — 2R;3]

0 0 0
=|0 0 —a-—6 [usingR; = R; + R,]
1 -2 a+1
0 0 O
Whena=-6, A=|0 0 of ~pA)=1
1 -2 -5
0 o 0
When a=6, A=|0 0 -—12, p(A) =2
1 -2 7
0 0 0
Whena=1, A= [0 0 -7|, p(4) =2
1 -2 2
0 O 0
When a=2, A=(0 0 -8 p(A) =2
1 -2 3
(b)
d; 000
LetD = OdZO 0
0 00 dy
Then, |D| =d, d, - d,

Now, Cofactor of D;; = d, d3 - d,
Cofactor of Dy, = d; d3 -+ d,, etc
And, Cofactor of D;; = 0 when i # j

D= adjD
D] 2
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dyds --d, 0 0 - 0
_ 1 0 dyds - dy 0 - 0
dl dz "'dn E E E

0 0 0 - d1 dz :
1 00 0]
ldigo ... O

~ D71 =| 0 . . iz diag (s; 1 d3t - dp1Y)
lo? 0 &l
252 (d)

4% = [i - é] [i — é] - [—98_147]
o f(A)=A% + 44— 5

- [—98_1}7] + [f6 - 12] B [g g

=15 ol
(@
A2 =

253
2 -1 [2 -1 _ 5 -4
—1 2ll-1 21714 s
Againnow,4A—3I=4[El_ 12]—[
245

0 al-

- A% =4A - 3]
(d)
(AB)—l — B—lA—l
(d)

Al = -

254

255

adj(4) =

1
Al=—
8|:
0
1/2

0 0 -4
—4 0]
0 0
0 -4
1
0
5.
1/2 0 0
(b)
Since given system of equations possesses a non-
zero solution.
a 1 1
A= !1 —-a 1] =0
1 11
= a(-a-1)-11-1)+11+a)=0
>a’=1 = a=+1
()
Now,(A+ AT T =4T+ (AT =4T+ A

~ A+ AT is symmetric matrix.
258 (c)

4
0
0 -
4
1

256

257

1 2 -1
-1 1 2
2 -1 1
v (adj(adj4)) = |A|"2A = 143724 =14 A
~ |adj (adj A)| = |144| = 143|4| = 14*
259 (b)

260

261

262

263

264

Given,

1 1 17rx 0 xX+ty+z 0
[1 -2 —2”}1]=H:> x—2y—2z =H
1 3 11tz 4 x+3y+z 4

On Comparing both sides, we get

x+y+z=0 ..(0)
x—2y—2z=3 ..(ii)
and x+3y+z=4 ..(ii)

On solving Egs. (i), (ii) and (iii) , we get
x=1y=2 and z=-3

(@)
Al =
=-14+8=7
aia=[3 7]

11 —
A_1=§[41 12]

%

(9

It is given that

& alls §]=$ ﬂ[‘; Zd
A

s>a+c=aa+b=b+dc+d=d
=>c=0anda=d

()
1 2-1][100 5 1-3
AB=|3 0 2”210]=[3 2 6]
4 5 0llo13 14 5 0
(@)

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|
= |4l =—|A| =2 2|4]|=0=|4] =0
(@)
As, PPT = [\/7 1/2] V3/2 —1/2] =[1 0]
1/2 V37211172 V372 101
= PPT =JorPT =P71 ..(i)
As, Q= PAPT
= PTQ2005p = PT[PAPT)(PAP)T) ...2005 times]P
_ (PTP)A(PTP)A(PTP)..(PTP)A(PT P)
2005 times

=] A2005 — 42005

11 111011 12
" A:[o 1]"42:[0 1]'[0 1] :[0 1

121711 13

A3 = [0 1] 0 1] = [0 1]...and So on

42005 _ [é 2005]

1 2005]

T (2005 p _
= pTQ2005p [0 -
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265

266

267

268

270

()
Given,2X +3Y =0 - ()
and X +2Y =1 (i)

where 0:[8 g]andl = (1) g]

On solving Egs. (i) and (ii), we get

x=-3r=[3 0]

0 -3
(d)
Subtracting the addition of first two equations
from third equation, we get
0 = —5 which is an absurd result.
(d) ,
: x -
Given 4 = [3 7]

_|x =2 _
|A|_|3 7|—7x+6
1 7 2
A"l =
7x+6[—3 x]
7 1
Butgiven A"t = (3% ¥/
32 17
7 7
7x +6 34
= 7x+6=34>7x=28=>x=4

(d)

(a) Itis clear that A is not a zero matrix.

100 100
) (DI = — 010] [0—10

oo1l lo 0-1
ie, (-DI#A

-1 0 0 0 0 -1
(c)|A|=0|O 0|—0_ 0|—1|_1 0|
=0-0-1(-1) =1
Since,|A| # 0 so A™! exists.

0O 0-1710 0 -1
0-1 0][0—1 0]

-1 0 o0oll-1 0 O

(d) A% =

= A2 = =A% =]

100
010
001
1 2

-1
2] and B =

—1 1 0 0
”2 1o
01 3

1+4+0 0+2—1 0+0-3

3+0+0 0+0+2 0+0+6

44+10+0 0+5+0 0+0+0
5 1 -3

=[3 2 6]

14 5 0

271

272

273

274

275

276

277

278

(c)

We have,

[FO It =[G If @I
S[F@GO] =6y F(—x)

(@)

el 2= A

Also, A™1 = xA + ylI
Nk

1 —
mls 1l=l5 "

yO]
0y

eyl a2
- _1
TYEr T
—1 2
ST ATl
(d)
Now, (AB)T = BTAT
(c)

On comparing corresponding elements, we get
x+y+z=9

x+y=5

and y+z=7

On solving these, we getx = 2,y =
= (x,vy,2z) =(234)

()

b b? ab b?
AA= [ a ] [
—a? —abll-a® —ab
_ [= a’b? - a?b? ab3—ab3]
—a2b+a3®b —a®b? + a®b?
= A*>=0
~ A is nilpotent matrix of order 2.
(d)
Since A,B and C are non-singular matrices, then
(AB~0)t=c (4B H !

3,z=4

— C—l((B—l)—l A—l) — C—lBA—l
(a)
Given matrix is invertible

A-1 4

-3 0 1({+0

-1 1 2
>A0-1D)+1(-6+1)+4(-3-0)#0
= —-1-5-12+#0
> A1+ -17
(d)
From Egs. (ii) and (iii), we get
3y? 332
i

z2  y?

2 p?
On putting this value in Eq. (i), we get
2x%  2y?
2w
a b2

2 2

N A

a62 b2
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279

2 2 2
S=n=5=k (say)

a? b2 c

= x = tka,y = tkb,z3 = +kc,Vk € R
(b)

We have, A = [ 1 logy a]

log, b 1
~ |Al=1—-1log,blogyba=1—-1=0

280 (a)

281

282

283

Al=4-6=-2
adj () = *,7?]

LA = _% i3_ 21]

Since, P =

i 0 —i —i i
0 —i i]andQ=[0 0
—i i 0

i 0 —i|[-i i
~PQ=|0 —i i|lo o
—i i olli —i

—i%?—i% i?+i?

i —i?
i? —i?
1+1

~1-1] [2 -2
- 1 |[=]-1 1
~1 1 -1 1

311]

i —i

(d)
B =adj(4)=]|-6 —2 3
-4 -3 2
5-5 5§
Therefore, adj(B)zlo 10 —15]
10 5 0
5 -5 5
0 10 —15
10 5 0
1-1 1
02-3
2 5 0

Now, |adj B| = =625

and |C|=125|A| = 125 =625

. ladj(B)| _625 _

lcl 625
Alternate
|Al=1(0+3)+1(0+6)+ (0—4)
Now, adj B = adj(adj A)
= |A|A =54

ladj B] _ [5A|

Icl "~ I54]

(d)
. __[cos® —sinB
leen'A_[sinG cose]
. _1_ [ cosB sin® 1_ .7
w4 _[—sine cos O =4

|

284 (b)
The given system of equations posses non-zero
solutions,
11 1
[1 a a] =0
1-a 1
ApplyingR, - R, — Ryand R3 = R; — Ry
1 1 1
2|0 a—-1 a—-1|=0
0 —a—-1 0

= 1(0-(a?2-1))=0
sa’=1= a=1%1

285 (a)

: -3 4 10

Given, x[ 4 ] +y[3] = [_5
& =3x+4y =10 (1)
and 4x + 3y =-=5 ..(iD)
On solving Egs. (i) and (ii), we get
x==-2,y=1

287 (a)
Al =5+6=11

adj 4 = _13 25]

111 2
_1:_
A 111-3 5]

and

288 (c)
We know that, if
d, 0 O
0 d, 0] = diag [d; d, d3]
[0 0 dsj

An =

Then,
[d?l 0 0
A*=|0 d} O
[0 0 d¥}

25 0 0
~A>=|0 25 o0|=164

0 0 25

= diag [d} d} d¥]

289 (c)
AB=1= B=A"1
_ 1 1 —tane]
1+ tan20 ltan® 1
_ 1 1 —tane]
sec? 0 ltan© 1

2 _[1 —tan®
= (sec*0)B = tan 0 1

| =ac-o)
290 (b)
Itis given that A = [a;;] is a skew-symmetric
matrix
a;;j = —aj; foralli,j
= a;; = —a; forall i
= 2a; =0foralli = a; =0foralli
291 (c)

We know that, if A = diag. (d; dy, ... .....,dy) isa
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diagonal matrix, then for any k € N 297 (b)

A¥ = diag (d¥,d¥, ..., d}) Since A is orthogonal matrix
Here, A = diag. (a,a, a) SAAT=1=ATA
a® 0 0 = |[AAT| = |I| = |AT 4|
= A" = diag (@™, a™,a™) = 8 aO” 0 = |A||AT| = 1 = |A"||A|
292 (b) ’ = 1Al =1= 14l =41
298 (b)
We have, Since, given system of equations has no solution
— T — T _ T ’ ’
(AB—BA) _(IZELT (fTA;T A= 0 and any one amongstAx, Ay, Az is non-zero.
- B 2 -1 2
=(AB-BAT=BA-AB  [-AT= Where A=[1 —2 1[=0
A,B" = B] 1 12
> (AB—-BAT =—(AB—-BA4) 2 -1 2
So, A B — B A is skew-symmetric matrix And Az = 11 - 21 _; =6#0
293 (b) o 1=1
Since A B exists 299 (0)

= No. of rows in B = No. of columns in A Since, A is an idempotent matrix, therefore A2 = A

= No.of rowsinB =n 2 ) —16 — 4x
Also, B A exists = | -1 3 16 + 4x
= No. of columns in B = No. of rows in A 4+x —-8-2x —12+ x?
= No. of columns in =m 2 -2 —4
Hence, B is of order n X m - [_1 3 4 ]
1 -2 x
294 () On comparing, 16 + 4x = 4
We have, o x=_3
(kA)(adjk A) = |k Al I, 300 (a)
> k(Aadjk A) = k™|A| I, [ |k Al = k™|A]|] We have,
= A(adj k A) = k" Al I 1 2 2 6 -2 —6
= Aadj (kA) = k""A(adjA) [~ AadjA = A=]2 3 o] and adj A = ’—4 2 x ]
|A| L] 0 1 2 y -1 1
= Aadj (k A) = A(k™ 1adj A) Clearly, |[A| =6 —-8+4 =2
= A" (Aadj (k A)) = A1 (A (k" tadj A)) ~ A(adj4) = |A]1
= (A"1A)(adj k A) = (A™* A)(k™* adj A) 12 2106 —2 =61 12 0 0
EE EEAE N
= adjk A = k"' (adj 4) 2y — 2 Ony—18 2 0 0
295 (c) =>’ 0 2 3x—12]=[0 2 0]
It has a non- zero solution if 2y—4 0 x-—2 0 0 2
1 k-1 =>2y—2=2,2y—4=0,2x—8=0,3x — 12
3-k—-1|=0 —0,x—2=2
:1_—21(1+6=0 Sx=4,y=2>x+y=6
- k=1 301 (a)
296 (b) Since, [ﬁfi ZI wl= 3 170
(al + bA)? = (al + bA)(al + bA) > x+y=4 ..()
= a?I? + al(bA) + bA(al) + (bA)? Xx—y=0 .
Now, I? =T and IA = A 2 +z =7 ..(iii)
~ (al + bA)? = a®I + 2abA + b?(4?) and 2z +w =10 ..(iv)
Now, A% = 8 (1)] [8 é = [g 8] =0 On solving these equations, we get
- (al + bA)? = a2] + 2abA X=2y=2z=3w=4
302 (b)
We have,
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303

304

305

306

307

308

309

—-i 0

"~ [O - 0 0 1 0
—i —i —

== 2l Zl=00 S

S A2=-I=4%+1=0

(d)

m[—-3 4] +n[4 —3]=[10-11]

= [-3m +4n 4m —3n] =[10 — 11]

= -=-3m+4n=10 (1)

and 4m-—-3n=-11 ..(ii)

On solving Egs. (i) and (ii), we get

n=1 m=-2

Now, 3m+7n=3(-2)+7(1)=1

(b)

We know that

A(adj A) = |A| 1

IfA = [ cos x Smx],then 4] = 1
—sinx cosx

~A@djA)=I=>KI=I>k=1

(a)

¢ 4] = 3,adj(4) = |

1 —
w4t =3 73]

_ I -27
> =5l 73
_1 [1 - 26]

270 27
(d)
Given, M = [ayylnxn
= [sin(0, — 6,) + i cos(6, — 6,,)]
= M = [sin(8, — 0,) — icos(0, — 6,)]
= (M)T = [sin(8, — 0,) — i cos(8, — 0,)]
= [-sin(0,, — 0,) — i cos(0,, — 6,))]
= —[sin(0, — 0,) + i cos(6, — 6,)]
=-M
(a)
If given system of equations have infinitely many
solutions, then

o 3l

2 —-11
1 -2 1|=0
A =12

52(-4+1D)+12- D +1(-1+21) =0
> —6+2-1—-1+21=0

= A=5=0
= A=5
(<)

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

(b)

2
E(OE@) = (;:cc)ieesine

cosOsin0
sin? 0

310

311

312

9 [coszq) cos¢ sing
cosp sing  sin? ¢
_ [cos?8 cos?® ¢ + cosb sinb cos¢ sing
B [cose sin® cos? ¢ + sin? O cos¢ sin ¢
cos?0 cos ¢ sind + cosO sinb sin? ¢
cosO sinB cos ¢ sing + sin? @ sin? ¢
cos 0 cos ¢ cos(B — ) cosO sind cos (0 — ¢)
- [cosq) sinB cos (6 — ¢) sin O sind cos(0 — ) ]

-
cos B cos ¢ cos(2n + 1) >

T
cos0 sind cos (2n + 1) >

T
cosO sing cos(2n + 1) >

T
sinB@sin ¢(2n + 1) >
_ [0 0
00
(9
Given,x sin30 —y+z =0

xc0s20 +4y+3z=0and2x+7y+7z=0
For non-trivial solution.
sin36 —1 1
cos26 4 3
2 7 7
= sin 30(28 — 21)
—cos20(—7—-7)+2(-3—-4)
=0
= 75sin30 + 14 cos26 —14 =0
=7(3 sin® — 4sin®0) + 14(1 — 2sin?0) — 14 =0
= —28sin®0 — 28sin?0 + 21sin6 =0
= —7sinB(4sin?0 + 4sin@ —3) =0
=sin0(2 sin + 3)(2sin6 — 1) =0

o
[ cos(2n+1) 5=

0

=0

1 3
= sind = 0,sind = = (:-'eqt——)
Sin Sin ) Sin 2

i
= 0 = nm,nm + (—1)“€

(o)
.. _ 10 3a
' kA_[Zb 24]

0 271_70 3a
> k[s —4] = [Zb 24

0 2tk1_710 3a
= [3k —4k] = [Zb 24
= 2k = 3a,3k = 2b,—4k = 24

2k b 3k i 6
= = — = — = —_
a 3 ) 2 )

v~ a=—-4b=-9k=-6
(d)
« adj (adj 4) = |4|"24
Heren = 3

= adj (adj A) = |A|A
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313 (c)
A>=A2A2A=A+DA+DA
= (A% + 24l +I9)A
=(A+1+24+DA=(BA+2DA
=342+ 2IA=3(A+1)+2IA
=3A+31 +2A=54A+3I

314 (c)
Matrices A + B and AB are defined only if both A
and B are of same order n X n.
315 (a)
3 2
UV +XY =[2-3 4]|2|+][0 2 3] 2]
1 4
=6—-6+4]+ [0+ 4+ 12] = [4] + [16] = [20]
316 (b)
For matrix 4 = [; i] to be singular,
a
B
= 4a—-4=0
>a=1
317 (a)
. 4y —x
adj (4) = [—xz 1]4
. - X -3
ad](A)+B=[_3;C2 1]+[ 1
101 _[49—-3 —x+1
= [0 1]_ —x2+1 1+0
=2 4y-3=1= y=1
and —x+1=0>=x=1
318 (c)
|A| = 1. (cos? a +sin?a) =1
Now, A1 = ﬁ adj(4) = adj(4)
319 (a)
We have,
(A+B)(A—B)=A*—-AB+BA— B?
So, option (a) is correct.
320 (a)
Given, (1 —x)f(x) =1+x
=> (I-A)f(A)=U+A) (v~Putx=A4)
= fA) =01 —A)‘1(1+A)
0 1 2 0 1 2
=(lo 2= ([O A+ 1)
—2 2 2
= f(A):[—z ol [2 )
[O 2] [2 2
_12 oll2 2
—4
[ 4l
_l4 4l _ [—1 -1
—4 -1 -1
321 (b)
We have
AA™Y =1

322

323

324

325

326

327

328

= det(AA™! = det(])

= det(4)det(4™1) =1

» det(4 B) = det(A) det(B)
anddet(I) — 1)

1
-1y _

= det(4™) = det(A)
(b)
Since AB =3I
= A 'AB=3I4"1
= B =341

B

-1 _

= A —5
(b)

x Y1 1 X1 V1 1
Wehave, |x; ¥, 1| =|x-%1 y-y1 0|=0

x3 y3 1 X3-%X1 y3-y1 O
[using R, = R, — Ry, R3 = R3 — Rq]

*» The given points(xy, y1), (X2, y2)and (x3,y3) are
collinear, therefore the rank of matrix is always
greater than 0 and less than 3.

()
car=aaa=2 [ ]
4+1 —2—2]
—2—-2 144
=[_54 _54]
And 44 —3[ = 4 [_ 21 ‘3[0
=15, 1=l al=12 ¢
. A% =44 — 3]
()
Given, A = [_ﬁ ?]
-, ad]A[5 _2]
(0)
Given, A = [g ;L]
=4l =1
.-.Aadj(A)=[§ ”7 _4]
ol =l sl =
(0) L 91ta 0 b
2
B:[g 4”gb - ??a4b
and B4 =[27][3 2]=[§a 241;)

IfAB = BA,thana = b
Hence, AB = BA is possible for infinitely many
values of B’s.

(b)
We have,
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329

330

331

332

333

2-14 .
24+ 3B = [3 , 5] (D)
and A + 2B = [513 g 2 .(ii)

On multiplying Eq.(ii) by 2 and then subtracting
Eq.(i) from Eq.(ii), we get

_5,[5031 _[2-14_18 1 2
3_2[1 6 2] [3 2 5]_[—1 10 —1]
(b)

Determinant of unit matrix of any order is 1
® 35111 17 3 1
AB = [2 o] [0 —10] B [2 34]
= |AB| =102 -2
=100
()

We have, 4 =

685
423
971

~Symmetric matrix, B =

1([6 8 5 6409

25“4 23 82 7“
971 531

1[12 12 14 6 67

25[12 4 10]=!625]
14 10 2 751

(b)

Since A is non-singular. Therefore, A~1 exists

Now, A (adj A) = |A|l = (adj A)A

= |Alladj A] = |A[™ = [adj Al|A]

and A’ =

649
827
531

A+A

+

= ladj Al = A"t [+ |A| # 0]

(a)

. _ -1 1 ajl_[2 —1+a
'A+B—[2 —1]+[4b _[6—1+b

=+ =[c T Zat )
—24+6a —1+a—b+ab
6+6b —5+6a—2b+b?

wa =[]

2 _ 1alfl a
aiso, B2 =, 1], ]
=[1+4a a+ab]
4+4b 4a + b?
Given,(4 + B)? = A? + B?
[—2+6a —1+a—b+ab
6+6b —5+ 6a—2b+ b?
:[_1 0]1+4a a+ab
0 -—1/l4+4b 4a+ b?
-2+ 6a —1+a—b+ab]
6+6b —5+6a—2b + b?
=[ 4a a+ab ]
4+4b —1+4a+ b?

On comparing both sides, we get
—2+6a=4a and 6+ 6b=4+4b
= a=1 and b=-1
334 (d)
(AB71O) ' =c Y (B~) 141 =(Cc1BA™?
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