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Matrices : Arectangular array (arrangement)

of numbers real or complex is called a Matrix.
The horizontal lines are called rows and the
vertical lines are called columns. A setof mn
numbers arranged in m rows and n columns is
called m x n matrix.

Row & Column Matrices : A matrix having

only one row is called a row matrix, and matrix
having only one columnis called column ma-
trix.

Zero Matrix : A matrix having all its elements
as zeros is called a zero matrix or null matrix, it
is denoted by 'O".

Square Matrix : If in amatrix, the number of
rows is equal to the number of columns, then it
is called a square matrix.

Diagonal Matrix : In a square matrix, the el-

ements a , a,, ...... a_ are called the ele-
ments of the principal diagonal. If in a matrix
all the elements above and below the principal
diagonal are zero then it is called a diagonal
matrix.

Scalar Matrix : A diagonal matrix in which

all the principal diagonal elements are equal is
called as scalar matrix.

0

are scalar matrices of

order 1,2 and 3 respectively.

Unit Matrix (Identity Matrix) : A scalar ma-

trix in which each diagonal element is unity is
called the unit matrix (identity matrix)

1 00

1 0

010

[ =[1]1 ={ },I= are
1 2 0 1 3 0 0 1

the unit matrices of order 1,2 and 3 respec-
tively.

Equality of Matrices : Two matrices A and

B areequal if':

L they are of the same type (order) i.e.,
both are mxn matrices.

ii.  eachelementofA isequal to the corre
sponding element of B.

Addition of Matrices : If A= (aii)mxn and

B = (bij)mxn thenA+B=(a,+b,)  Addition
is defined between matrices of the same or-
der.

Addition of matrices is both commutative and
associative, i.e.,A+ B =B+ A ( Commuta-
tive law) and (A+B) +C=A+ (B+C) (asso-
ciative law).

If every element of the matrix A is multiplied

byascalar k then the matrix obtained is writ-
tenas kA. IfA= (@) mxn then

kA= (ka ij) o If A and B are matrices of
the same type then, k(A+B)=kA +kB.

Additive Inverse : If Ais am x n matrix then

the zero matrix of the type m x n is called the
additive identity, then -A is called the
additive inverse of A.

Product of Matrices : If A= [aij]
l<i<m,l<j<nand B=(bjk)nXp where
l<j<n, 1<k<p then theproductAB is

an mx p matrix and AB is given by
AB=C=(c,),,, where

n
C,= Zaybjk
=

C

where

mxn

=ab

ik il 71k
Matrix multiplication does not follow commu-

+a, b2k + o +a b

tative law.

Matrix multiplication is associative i.e., (AB)C
=A(BC).

Matrix multiplication is distributive over matrix

additioni.e., A(B+C)=AB+AC &
(B+C)A=BA +CA.

The cancellation law need not hold in matrix
multiplication, i.e., if A, B, C are three matrices
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then AB = AC need not imply that B=C. For the elements by their corresponding conju-
example let gate complex numbers. Itis denotedby 4.
oo o o oo 53 . .
A—20,B—llandC—32. J(r)z 14.21.
Then AB=AC =O. But B = C B Ifa=| 0 f ~"| then
—6—1i —1
Commute : Two matrices A and B commute
ifAB=BA. 2-3i - —7i
Transpose of the Matrix : The matrix ob- A= 0 4 2Hsi
. . . 7 -6+ i
tained by interchanging the rows and columns
of a matrix A is called the transpose of the | o If det A= o +f3i then det 1 = a —if
matrix A & if order of A is mxn then order of | . . _ _
transpose of Aisnx m, itisdenoted by AT. Symmetric Matrix : A square matrix A is
(A1) =A called a symmetric matrix if AT =A.
T ot 1) A+AT, AAT, ATA are Symmetric matrices
(A+ P) ZTA T+ B i1) If A is symmetric then A" is also symmetric
(AB)T =B ‘AT‘ ) forallneN
(KA)" =KA" (K isascalar) 30. Skew - Symmetric Matrix : A square ma-
Upper Triangular Matrix : A square matrix trix Ais called skew - symmetric if AT = - A.
A=] a ] is called upper triangular matrix if ) A'A'T and A'-A are skew - symmetric
a,=o wheneveri>j matrices
‘ Lo 3 i1) If A is skew - symmetric then
0 5 7 A"is symmetric whenever n is an even +ve
Ex:A = .
0 0 4 nteger
A"is skew symmetric whenver n is an odd
Lower Triangular Matrix : A square matrix +ve integer .
A=( a, ) is lower triangular ii1) If A is a skew - symmetric matrix of odd
L0 0 order then det A =0 and that of even order
L 2 0 is a perfect square.
matrix if a,=0 whenever 1<]. Ex.
1 35 . .
31. If A is asquare matrix then
Idempotent : A square matrix is called idem- M oA AA A A
potentif A=A = |A| =0 or 1 =5t where——issymmetric
Involutary : A square matrix is called r
involutary if A’=1 = |A| = + 1 matrix and is a skew - symmetric
Nilpotent : A square matrix is called nilpo- Matrix.
tent matrix if there exists a positive integer'n' | 32, Hermitian : A square matrix A is called Her-
such that mitian. Ifthe transpose conjugate of A is it-
A™ =0. If 'm' is the least positive integer I e (37 =A
such that A™ = 0O, them 'm' is called the sell, 1.e., (A)l B
index ofthe nilpotent matrix. 33. Skew - Hermintian : A square matrix is
Every nilpotent matrix is a singular matrix. called skew - Hermintian if (Z)r =-A.
Conjugate_of Matrix : The conjugate of a | 34.  Trace: The sum of the principal (main diago-
matrix A is the matrix obtained by replacing nal elementsa  +a +.... +a_ofasquare
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matrix A is called the trace of A : 37. Singular : A matrix is said to be singular if
Trace A=Tr(A)=a, ta +.... ta detA=|A|=0, itis non - singularif|A| « 0.
1) If Aand B are two matrlces of ordern then Unit matrix is non- singular.

Tr (A +B) = Trace A + Trace B. 38. IfAand B are non- singular matrices of the
Tr (A -B) = Trace A - Trace B. same type of then the product matrix AB is
Tr (kA)=k(TrA) non-singular of the same type. Ifk is non-
Tr (AT)=Tr(A) zero scalar then kA is non-singular < Ais

i)IfA, B,C are square matrices of order n, then non-singular.

TrABC=Tr BCA=Tr CAB=TrACB= | 39. LetAbeannxn matrix. [fthe rows and the

Tr BCA=Tr CBA. columns in a square matrix are interchanged,

ii1) Tr of skew -symmetric matrix is Zero. then the value of its determinant remains unal-
35. Determinant of a Matrix : a) The deter- tered.
minant of a square matrix A = (1) det (A)=det (A7)
fa, a, (2) det (kA) =k" |A].
la, a, } is denoted by det Aor |4 | 40 The determinant of a square matrix changes it
and 1is defined as the expre551on 51gn when any two rows or columns are inter-
a  a changed.
11 12 .
a4, ay|T %A Ty, 41. If two rows or.columns of a square matrix
b)  detA is a real number or complex are identical orin the same ratio then the value
number, of the determinant is zero.
42. If all the elements of arow ( or column) of a
“@ b P i Itiplied by a number 'k’
X a ¢ a, b, square matrix are multiplied by
4@ b @ a - b a R A then the determinant of the resulting matrix is
4 by S S equal to'k' times the determinant of the
= z a,(b,c; —byc,) original matrix.
43. If to the elements of row ( or column) of a
4y A s square matrix are added 'k' times the corre-
36, Let A= |91 @n Gy sponding elements of any other row (or col-
a, ay, a, umn) then the value of the determinant of the
resulting matrix is not altered.
a,, 44. (a) The sum of the products of the elements of
Then the Minor of a,, = M, = a, as any row (or columns) of a square matrix with
the cofactors of the corresponding elements of
. ay Ay same row (or columns) is det of the matrix.
Minorofa, = M,, = | 4 s (b) The sum of the products of the elements of
any row (or columns) of a square matrix with
) ay Ay the cofactors of the corresponding elements of
Minor ofa,, =M,, = a, a any other row (or columns) is zero.
45. If the elements of a square matrix are polyno-
, dp Ay mials in x and if two rows or columns become
Minor ofa, =M, = a,, a identical when x =a, then (x - a) is a factor of
32 33 )
The cofactor of a,, =A, =(-1)"'M,, its determinant, ifthree rows are identical then
the cofactor ofa, =A,, = (-1)2 M, (x-a)? is a factor of determinant.
the cofactor ofa ,=A =(-1)'" M, 46. Adjoint of A : Let A be asquare matrix. The
the cofactor of a,, =A, =(-1)*""M, transpose of the matrix got from A by
and so on. replacing the elements of A by the
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corresponding cofactors is called the adjoint LEVEL -1
of A. Itis denoted by Adj. A.

47.  Multiplicative Inverse : If for asquare matrix | Addition of Matrices :
A, there exits another matrix B such that AB | 4 T 1 4 7
=BA =1, then'B'is called the multiplicative | 1. IfA= [_1 1} B= 1 9 ][hen {_ 3 4} 1S
inverse of A, Itis denoted by A™! -

48. (A1) =A, (AB)'=B'A", (AT)' = (A)T 1)2A+B 2)A-B 3)AB 4)A-2B
(ABC)' =C'B'TA" etc. x+3 2y+x]| [0 -7
49. If A is an X n non- singular matrix, then 2. If z-1 4a-z| = 3 24 » (xtytzta)=
()  A(AdJA)=A[ 1)-1 2)0 3)1 4)8
Adj A 1 2 35
(ii) A-1=W 3.0 |3 4l t2x=|s ofs = X=
(i) AdjA=|A|A"!
- 3
4 2 3 1 A
) (A A)'==Ad (A7) Dl s Dy
v) AdjAT=(AdjA)T ) ;
(vi) Det(A"!)=(Det A)' 3) -2 —3} " [1 A]
(i) |Adj Al =|A|" 2 5 -1 =%
(vii) Adj(Adj A)=]A"2A _
(ix) For anyscalar 'k' r+2 5 | |4 y+3
Adj (kA)=k"'Adj A 4 Iy Tz 3 [othen
®)  |JAdj Adj A] = | 41" )r=y=z Dr=-y=z
3)-r=y=z YHr=y=-z

(xi) |Adj Adj Adj A] =| A|(”‘1)3

50. If Aand B are two non-singular matrices of 5 If 1=t 2 +A4= {2 O} then A=
the same type then | 3 11 0 2
(1) Adj (AB) =(AdjB)(AdjA). o 2 s 2
(i) |Adj (AB) | = |AdJ Al |Adj B| 1) 2)
=|Adj B| |Adj A| | 3 1] | 3 1-£]
51. LetAand B be two matrices of order n. Then o 2] it -2
AB -BA is called the commutator of Aand B 3) 4)
. If Aand B commute then the commutator of | =3 1-1] | =3 1+t]

A and B 1is zero. 9 1 1 s
52.  Thenecessary and sufficient condition forthe | ¢ [fA = { }, B= [ } &

square matrix A to be invertible( to have in- 43 6 11
verse ) is that |[A| z0 3A+5B+2X=0then X=

16 -14 16 14
D 21 =32 2) -21 =32

-16 -14 16 14
3) -21 =32 4) 21 32
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1 0 -1 0
234 21 T Y P
7. A5 6 then 3a= §
7 89 3 10 A -1 0
Do 1 Vo 1
6 9 12] 6 9 12 PR fo i
n 12 15 18 2 4 5 6 12. If 11 o andB—_l. 0 then
121 24 27 7 8 9 DA2=B2=1 2)A2=B? =-]
-~ _ -~ 3)A’=1,B>=-1 4HA2=-1,B*=1
2 3 4 2 3 4
2 3
12 15 18 4 5 6 1 -2 3
7 8 9] 12 24 27 13. If _4 o 5|and - then
1 0 1) AB, BAexist and equal
8 Square root of {0 J = 2) AB, BA exist and are not equal
3) AB exists and BA does not exist
10 10 4) AB does not exist and BA exists
1){0 J 2) 70 -1 10
14. If A= { } then 5A3-7A2+2A =.......
o ML 0 1
3) o D3 -10
10 2) 1 3)A Dy o
1 4 -7
3 2 5 i 0 0 -1 0 i
9.  Theadditive inverse of is I5. IfA=, _,|B= 1 0 and C=| .
2 3l then AB +
1 4 7 1 4 7 1) -BA 2)-C 3)BA 4)AB
) 3 42 -5 2) 3 2 -5 1 23 (1)
-1 -4 7 D1 o 15] 2)[4 0 30]
: 3 2 -5 16
3) not possible 4)
o3 3) |34 416 34]
1 -2 -3 3 1
10. IfA-2B=|;  Jand2A-3B={ ;]| 17 1f p= Sl.Q=[ -1 . thenPQ=
then B=
(-5 7) (-5 7) (-5 7] (-5 -7) 2 -1 5
DG )2 P0G )P0 . nie 3 B )R -3 20]
Product of Matrices : 8§ -4 20
2
i 0 -3
1. If [0 _l] then A2 ) 1o ) [19]
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[0 1 _'1 0 x 0 0][a 0 0
18. If A= 1 0 and B “lo 1] then " y oz ollo b of_
AB+BA= [ m n| |0 0 c
A 2)2A 3)3A 4)4A _ _ }
_ ax 0 0 ax 0 0
a 0 0 0
19. IfA{ } B=[ _then AB = @ b 0 gy 0 ab e
a 0 b b_ | al  mb nc | al  mb |
1)0 2) bA 3)aB 4)abAB } _ i}
0 1 ) ax ab al 0 0 nc
i 0 - o 1
A= _ ,C=| 3 0 bz mb 4 0 bz mb
20. It [0 _J’B [1 O} [l 0} )_0 0 nc ) ax ab al |
then A2+ B?>+C?*= Lo g
D21 2)-21 3)-31 4) 31 28. IfA= {0 0 01 thenA? =...............
7 3 X 1 o0 1
21. 1fA=L) 4} then A —5I= 1) A 2) A 3)2A 4) 2A
_ 2
418 1 18] o c b a ai) ac
1) 0 16 2) 0 11 29. IfA=|"€ and B = ab b bzc
- - - b —-a o ac bc ¢
3) 1 -13 " 1 -13 then AB =
5 -1l 5 11| HA 2)B 3) 1 4) O
0 1 30. If Aand B are twon x n matrices then
»  If 4 =[ } then A'= (A+B) =
10 1) A2+2AB+B?> 2)A2+AB+BA+B?
1) 1 2)0 3)A 4Har 3) A2 +B? 4) A+ B
23. IfA [O 1} then A’ @’ ab ac
) = en A= 5
o 31 1A= P b lmda =1,
1) 7 2)0 3)A 4)A? ac bc ¢’
a b = 10 then A?=
24, If A= ¢ d and { = 0 1 then DA 2)2A 3)3A 4) 4A
AZ-(a+d)A-(bC-ad)I= 32 IfAB_:AandBA:B thezn_ .
3) 2A=B
x Ol|la b .
25. { H }: 4) cannot be determined
0 yile d
1 2
N N 33. IfA=|, ;|and B=[3 -1]thenBA=
) yc dy ) 0 dy
3 0
ay ¢y 0 ax 1) [0 3} 2B o] HB 3140 -3]
3) bx dy 4) dy 0
34. If A and B are two matrices such that A has
20 0 identical rows and AB is defined. Then AB
has
26. If A= 0 2 ,then A*= ... 1) no identical rows  2)identical rows
0O 0 2 3) all of'its zeros 4)cannotbe determinent
1)16A 2)32g 3)4A 4) 8A
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| -3 _a 1) square 2) diagonal
L 3 4 3) scalar 4) rectangular
35. IfA=|" then A% =
1 -3 -4 . Cos@  Sinf
A 2) A 44. If 4,= _Sin0 CosO then 4,.4,=
3) Null matrix 4)2A DA4,, 2)4, 3)A, + A, 4
a h X
36. If A=[x,y],B=|:h b:|’C:|:y:| , then 10 20 30
ABC= 45 If 20 45 80 |_
D) (ax+hy+bxy)  2) (ax® +2hxy +by?) 30 80 171
3 ?=2hxy+by* ) 4) (bx* —2hxy +ay’
) lar =2y +by?) 4) (b" ~2hy-+ay?) 1 0 0)(x 0 0 2 3
X
37. 1f[3x2+10xy+5y2]=[xy]A{ } andAisa 2 oo 0 bo
Y 3 4 1J{0 01 0 1
symmetric matrix then A=
_ _ then x =
3 10 10 3 0
Dl s D15 10 D5 20 3T 4o
. +3 —5} Y 3 5} 3 4 | 9
-5 +5 55 46. IfA+B= ) 5 ,A-B 3 then
x 1[|1 4 4 14 AB=
38. If 1 yll2 6 =17 2 , then (x,y) = 0 40 0 40
1) (1:2) 2) (2,1) 3)(3.2) 4)(2.3) Dis 16 N4 3
39. If AB=0, then
1)A=0 2)B=0 0 -10 0 40
3) Aand B need not be zero matrices 3) 7 4 4) 2 11
4) A and B are zero matrices
40. If A’=A,B>=B,AB=BA=0 then 2 -1
(A+B) = 47. A= 5 _, then A°=
_ + 2 _R2
I)A-B 2) A+B 3)A%-B?*4)0 DI DA 3)A 442
7o 1 0 E=- 0 1 3 48. IfA=diagonal (3,3, 3) then A*=
4l 5= 11 T o of then (al+bE) = DI2A  2)81A  3)684A 4)27A
1) al+bE 2) @’I+b’E Problems based on Induction :
3) @1+3ab°E ) &’I+3a’bE i 4 { x}
49. = th. "=
1f1_1 0 E_O | 3 X en A" =............. ,neN
42, - 0 1 and £= 00 then(21+3E) = _2nxn 2nxn:| |:2n1xn 2n1xn:|
1 n_.n n_.n 2 n— n n— n
1) 81 +18E 2) 41 +36E N2 2x amter 2
3) 81 +36F 4) 2l +3E . _2n72xn 2n—2xn 2n—1xn—1 2n—1xn—l
43. A _and B are dlggonal matrices then 3) gn2n n2 4) el el gl
AB=.....ccceeee. matrix -
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50. If 'n' is a +ve integer and if ¢ A:.3 —4] hen AP wh )
coshd  sinho 55 | 1 _1|thenA”where Pe N is
AZ|sinkhg coshg| MenA” = 2P 4P 1+2P 4P
cosh® —sinh@] [ cosh® —sinhd Dip 1-2p 2){ P 1—214
D sin h@ coshé ) —sin h@ coshd 142P —ap 1+2p -4
coshnf  sinhn6 coshnf coshné A p | Y -p 1-2p
3) |sinhn6 coshnd|® |sinhng  sinhnd
a 0 0
5I. If 'm" is a +ve integer and if [ 56 [r A = 0 a O then A" =
cosf sind 0 0 a
=|_sin@ cosg| MenA” = DarA  2)a*lA 3)a™lA 4)a¥l
3 cosfd —sinf 2 cosd —sinf 57 IfA:{x 0}’ A= wherene N
sinf coséd —sind coséd 0 X
cosnf sinné cosnf cosnb o [t
3) —sinnf@ cosné 4) sinn@ sinnf 1) o X' 2) o x"!
52. Matrix Ais suchthat A>=2A -1 whereIis 3 x o 4 x o
the unit matrix . Then forn > 2, A"= ) 0 X ) X" o
Dnd—(n-1)1 2) nd-1 1 -1
3) 2" A(n-1)1 4) onl 41 58. Ifthe matrix A= (_1 1 j then A™' =
Lo oo 1 -1 1 -1
53 |0 @ ofthend ™= ,neN D2\, 4 2)2n|
o o 1
) ~ 1 -1 1 -1
n n+1
10 0 1 0 0 P4 B D27
0 1 0 0 -1 0
1) 2) 11
00 1] 0 0 -1 59. IfA=|, ||thenn &N thenA"=
i 0 0] -i 0 0 1)2"A 2)2"A  3)nA  42n
3|0 @0 g| 0 -0 0 0 2-1”_10.f_
0 0 i 0 0 —i 13 2] |o 1) Hns
. 1) odd 2) any natural number
11 3)even 4) not possible
_ 12 2
R N meN | o o 'Ry o wnd
2 2] ' tan @ 1 —tan6d 1
1) s 2)A 3)12A 4)2A a -b
“\-b a
l)a=1, b=-1 2)a=sec’@, b=0
3)a=0, b=sin’g 4)a=sin29,b=cos2g
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62. Ifnisanatural number and -
5 _8 PR
A= 2 _3 then A= 67. 1201 3 then A+3B"=
5 2
6-n -2n-6 4+n -8n
Dion 140 ) Pl 2n 2-5n ) 58
1+4n  —8n 6-n —-8n N 5 18 22} SLE
Moo 1-4n) Y2 1-am 8 4 9 2 9
Transpose of Matrix : (7 22 26 7 8 11
1 - Nlg 4 11| Pl 4 2
63. Ifd= then AT - -
1 0
11 0 -1 5 x
Dl_y o 21 1 68. Let A=| = | and A=Athen
~1 1 -1 -1 Hx=0,y=5 2) x+y=5
D11 Dl 3Hx=y 4)x=-y
cosa sina
0 1 4 69. IfA=[ ) }thenA.AT
—SIn & cos o
6. 112771 0 7] henat= 1)Null matrix 2)A 3)L  4) AT
-4 -7 0 70.  (A+AB)' = XA" then x =
DA 2)-A I 4 A )BT 2)I+B 3)I+BT 4)BTAT
01 -2 71, (ATBTY' =
65 UA=T 0 3 A+AT= 1)AB  2)BA 3)ATB"  4)AB’
230 7 10 17
T— BAT=
] ) ] ) 72. If3A+4B™=(, ., |and2B-3A
0 0 0 0
NE 0 2|0 30 1 18
0 0 0] [0 0 4] 4 O henB=
i i i i 5 7
20 0 2.0 2
3|0 20 pl0 20 1 3 1 3
0 0 2] 0 0 2] p|-1 o 2!
2 -4 2 4
r+4 6 5 r+2]
66. 3 r+3 - r+5 4 then r= 1 3 1 -3
1 2)2 3)3 4)-1 _
) ) )3 4) 3 1 0 4 0
2 4 2 4
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3 4 1 6
73 If 5A= (4 X j and AAT=ATA=Ithenx= | 79. {7 2} =P+ Q, where P is a symmetric &
1)3 2)-3 3)2 4)-2 Qs a skew-symmetric then P =
T 23 T 4 1 3] | 1 B
74. 1f2A+BT= 4 7 ,AT-B= 0 1 > >
1) |13 2) | 13
then A = ---- B) | T 2
({2 3 2 3 .
D3l s D18 12 0 1y
3|1 4 113/
1(2 3 > 2] i %
3)2 1 8 4)0 .
Symmetric / Skew Symmetric Matrices : 80. IfS= {2 10} = P+0Q, where P is asymmetric
a h g & Qs askew -symmetric matrix then Q=
75 1fA=|" P /| thenAis pl 2 | 7
g [ c _—5 0_ 5 0
1) anilpotent 2) an involutory [0 8] 0 6
3) a symmetric 4) an idempotent 3) -8 0 Di_6 0
2 35
76. If Ais asyrpmetric or skew-symmetric ma- o1 L=|4 1 2|=P+0. Pisasymmeric
trix then A? is : L2 1
1) symmetric 2) skew-symmetric
3) Diagonal 4) scalar matrix, Q is a skew-symmetric matrix then
77. Let Abe asquare matrix. consider pP=
DA+AT 2) AAT 3) ATA 4)A™HA - - 3
5)A-AT 6)AT-A. Then 276 2 -7 6
1) all are symmetric matrices 1) 71 4 2) =7 1
2)(2),(4),(6) are symmetric matrices |6 4 1 16 4 1
3)(1),(2),(3),(4) are symmetric matrices &
(5),(6) are skew symmetric matrices i 7 _
2
4)5,6 are symmetric ; A 3 476
1 2
LR 15 y 72 724
78. T4 3 ,B= 6 11 then I |6 4 2
+5B)’=
(2A+5B) . _7
{23 27} {23 38} g2. A= 7y is a skew-symmetric matrix,
1) 2)
38 61 27 61 then (x,y) =
3 o7 15 D) 2)(7-7) 3)(0,0) 4)(14,-14)
3) {—38 61 } X {26 36}
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1 2 3 6 10 100
_ Ty _
83. IfA=[2 % °|andAT=Athenx= 93. W A=\T 10 \thenTkd')=
x 5 6 0 9 10
1)3 2)3 3)2 4)-2 1)-17 2) 17 3)-1/17 4)1/17
84. IfA, B are symmetric matrices of the sameor- | 94. IfA= [aij] is a scalar matrix of order n X n,
der then AB-BA is such that a,= k for all i=j, then trace of A=
1) symmetric matrix 2) skew symmetric matrix "
3)Diagonal matrix 4) identity matrix 1)nk 2)n+tk  3) T 4)1
2 x=3 x=2 Special Type of Matrices :
3 2 -1 |. . Au ot
85. IfA= 1s a symmetric — :
4 s 95. IfA {_ P i then Ais
i then x= 1) an idempotent matrix 2)nilpotent matrix
mairix then x= 3) an orthogonal matrix 4) symmetric
)0 2)3 3)6 4)8 5
a” ab ac
x 1 4 ab b* bc
9. If A= , |and > +b* + ¢? =Kk,
86) 1fA=| 1 0 7|suchthatAT=-A ac. be e
-4 -7 0 then A?=
1)kA 2) kA 3) KA 4) k*A
thenx = . .
1)-1 2)0 3)1 4)4 ! . 2-3 3+4f
97. 1f A=|2T3 O A5 en As
3-4i 4+5 2
87. Ifa mat.n'xAis both symetric and skew-symetric 1) Hermitian 2) Skew-Hermitian
then Ais 3) Symmetric 4) Skew-Symmetric
D1 2)0, ) 98. If A= (a;),,, is anupper triangular matrix
3)A 4)Diagonal matrix o
88) IfATBT=CthenC = then a,(i>j)=
1)AB 2)BA 3)BC 4)ABC 1)1 2) complex number
Trace of a Matrix : 3)-1 40
89. IfTr(A)= 6 = Tr(4A)= 7 2 _4
1)3/2 2)2 3)12 4) 24 13 4
90. IfTr(A)=2+i = Tr[(2-)A] = 99. If A= then Ais
D2+i 2)2-i  3)3 4)5 I -2 -3
ol I 1) an idempotent marix
1 2 3 1 0 0 2)nilpotent matrix ~ 3) involuntary
A=|4 5 6,B=|0 3 0| Tr(BA)=.. 4) orghogonal matrix
7 1 0 0 4 5 1 1
140 2)45 339 4)5 ' V2 2]
92. IfTr(A)=8, Tr(B) =6, = Tr(A-2B) = | 100. ThenmatrixA=| -1 -1|1is
1) -4 2)4 32 4)11 V2 2
1) unitary 2) orthogonal
3)nilpotent 4) involuntary
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101.

102.

103.

If A is skew-symmetric matrix and n is odd
positive integer, then A" is

1) asymmetric matrix

2) skew-symmetric matrix

3)diagonal matrix ~ 4)triangular matrix

If A is skew-symmetric matrix and nis even
positived integer , then A" is

1) asymmetric matrix

2) skew-symmetric matrix

3)diagonal matrix ~ 4) triangular matrix

If A, B are two idempotent matrices and AB =
BA=0thenA+Bis
1) Scalar matrix

3) Diagonal matrix

2) Idempotent matrix
4) Nilptent matrix

Problems on Order of Matrices :

104.

105.

106.

107.

108.

If the order of Ais 4 x 3, the order of B is

4 x 5 and the order of C is 7 x 3, then the

order of (A'B)'C' is

1)4x5 2)3x7 3)4x3 4)5x7

If Ais 3 x4 matrix 'B'is a matrix such that

A'Band BA! are both defined then Bis of the

type

1)3x4 2)3x3 3)4x4 4)4x3

If Aand B are two matrices such that A+ B

and AB are both defined then

1) A and B are two matrices not necessarily of
same order

2) A and B are square matrices of same order

3) A and B are matrices of same type

4) A and B are rectangular matrices of same
order

If a matrix has 13 elements, then the possible

dimensions (orders) of the matrix are

D)1 x13o0r13x1 2)1%x26 or26x1

3)2x130r13x2 4)13x13

IfA=(12 3 4)and AB = (3 4 -1)then the
order of matrix B is

1)2x3  2)3x3  3)4x3  4)1x3

Minors & Cofactors :

109.

a b c
If A=|b ¢ a

c ab

1)b*-ac 2)ac-b?

then cofactor of a,, 1S

3) a>-bc 4) bc-a’

110.

111.

112.

113.

114.

115.

12 22 32

A2 2

If 4=)2 4 , then the minor of a,, is
32 42 52

1)-56  2)51  3)-43 4) 41

1 o o
If A=|lo o 1

) then minor of a,, 1s
o 1

(0]

1) -1 2)0 31 4) -1

a ¢ b

If 4=|2 @ < then the cofactor of a L, in

c b a
A+AT s
D) 2a(b+c)-(b+¢)2) ac—b
3) a* —bc 4) 2a(a+c)—(a+c)

where ad - bc = 0then A

oa |—. |»—

-b 0
a 0
0 0 ad-bc

o&|'—®|~
[\
p——g
N
QU
| p—
o>
o
1
|
A QU

, then the cofactor of

1) 44 2)43

3 4
IfA:L 7} then cofactor ofallls

3)40  4)39

-7 2)7 )4 46
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I 480 _ 431 6
116. 10 11) then cofactor of a , is o detl3s 7 4l
111 2) 10 3)-11 4) -10 17 3 2
14 Xy 1) 2 )2 3)0 4)5
117. If 4= and B= then the cofactor ) ) ) )
2 8 y X 2 2 2
o © 27 3
ofa, inABis 02 32 42|
1) —y —4x 2) y+ 4x 125. det 3o e
3) 2x+ 8y 4) —2x -8y
1) -8 2) -7 3) -6 4)-21/4
Determinants : 18 40 89
118. If the product of two non zero square matri- | 126. det 4089 198 =....
ces Aand B of the same order is a zero matrix 89 198 440
then 1) -8 2) -6 3) -1 4)0
1) A,B are non-singular ,
2) atleast one of A&B is singular I o o
3) Ais non-singular, but B is singular o o 1]|_
o : : 127. = e
4) Ais singlar but B is non-singular o 1
119. = = ;
IfAB .AC:>B C, the.nAls 10 21 3)2 4)-1
1) non-singular 2) singular
3) symmetric 4) Skew symmetric 1 4 2
120. IfAB=0,thenAandBare ....., when A 2 -1 4|
0.Bx O 128. 3 e =
1) Non-singular 2) singular
3) one of the two is singular 1)4 2)2 3)0 4) 8
4) Symrnetric matrices 129. If AB =AC then
TP 1)B=C 2)B £C
+i 2-i =-
121. The value of N s 3) BneednotbeequaltoC 4)B=-C
a’*+ab+b*> a’—ab+b’
1) A complex quantity 2) real quantity 130. ath ap T
3)0 4)cannot be determined
1) 2a° 2) 2b* 3)-2a° 4)-2b°
1 3 4
Det|2 -1 3 b loga
e - =..... =.....
122. Bl og b1
2 1 2
1) ab 2)b/a 3)a/b 4)0
1)-17 2) 17 3)15 4) -15
a b c
2 45 55
_ 132. P € -
123, det|1 29 32|=..... ¢ a b
3 68 87
l)a*+b’+¢? 2)a*+ b’ + ¢’ - 3abc
1) 45 2) 64 3)54 4) 32 3)3abc -a* - b3 - ¢ 4)0
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133. If a, b, care all positive and not all euqal then be b+c 1
a b c 140. det|ca c+a 1| _
the value of the determinant b oc a is ab a+b 1
c a b 10 2) (a-b) (b-c) (c-a)
2+ 2+ 2
10 2)<0 3)>0 2) 4abc 4) a*+b*+c
4) cannot be determined 2c 2c c—a->b
a4 & 141, a-b-c 2a 2a | _
5 2b b-—c—a 2b
134. det b b
: | ) 1) (atb+c)? 2) (atb+c)?
¢ ¢ 3) (at+b+c) 4) (a+b+c)?
1) (atb) (btc) (cta) 2) (a-b) (b-c) (c-a) x+y+2z X y
3)0 4) abe 142 z y+z+2x y _
I 1 1 z X zZ+x+2y
135 |4 3 2= 1) (x+y+z)? 2) 2(x+y+z)’
4 3> 2’ 3)xtytz 4) (xtytz)’
H2 22 31 4)0 tra 11
a3 |1 1+b 1|
1 1 1 1 1 1+c
136. |* Y F|= )0 2) 1
e 3) abc
1) (xy+2) () (D) (4%) 4 abc[1+1+1+1j
2) (xHy+2)(x-y)(y-2) (2-%) a boc
3) (x-y) (y-2) (z-x) 4)(xty)(yt+z) (z+x) l+a b ¢
1 1 1 144. | @ I+b ¢ |_
137, xz y2 22 _ a b 1+c¢
¥y oz 1o 2) 1
3) atb+c 4) 1+atb+c
1o 2) (x-y)(y-2)(z-x)(xy+yztzX)
3) (xtyx+zx) (x+y)(y+2) (z+x)  4) (x+y+z) a+1 ab  ac
2 _
P+ & & 145. ab b°+1 bc |=
138 P F+d P o|= ac bc ¢’ +1
c ¢ a+b 1) abc 2) atb+c
2 2 2
1) a’v’c>  2)4abc 3)4a’b’c® 4)2a’b’c? 3) I+artbe 4) abe(I+atbc)
a-b-c 2a 2a zty X X
139 2b b-—c—a 20 |_ 146. | ¥ EtX YV |=
2c 2c c—a-b z z Xty
1) 2(atb+c)? 2) (a-b-c)’ 1) xyz  2)4xyz 3)2xyz 4)3xyz
3) 2(a-b-¢)? 4) (atb+c)?
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y+Z X y (x—2)2 (x—1)2 x2
154 (x—1)2 x2 (X+1)2 —
147. ZEx X2 x? (x+1)? (x+2)°
x+y y z
1)8 2) 16 3)-8 4) -16
D) (e2)  Dxyz 2
3) 2(xt+y+z) 4) xyz(x-z)* a +2a 2a+1 1
2a+1 a+2 1_
1 bc a(b+c) 155. =
3 3 1
148 1 ca b(c+a) _
1 ab c(a+b) 1) (1-a) 2)(a-1)> 3)(a-1)* 4)(atl)
2 2
10 21 3)abc 4 a b a be ac+c
‘+ab b ac
2 156. |4 *¢ ~
— ab —ac ab b +bc
ab -b* bc|=
149. , 1)2abc  2)8abc 3) 4 a?b*c?4) 2a’bc?
ac bc -c
x+1 x+2 x+4
1) 4abc 2) 4a’b*c? 3 5 )
3) ab’c? 4) a*+b*+c2-ab-be-ca | 157. The value of = *F2 X%
150. If A,B,C are the angles of triangle ABC, then x+7 x+10 x+14
sin24 sinC sinB 1)-2 2)2 3)0 41
sinC  sin2B sind|= 1 ab 1l ad
. . . _ p)
sinB  sin4 sin2C 158, IfDl=1 b ca & D=1 b b then
\/_ 1l ¢ a lcc
3V3
DI 20 3L S 1)D, =D, 2)D*=D,3)D, =D,
4)D, =2D,
0 p-q p-r 159. If a,b,carein G.P. then the value of
151. Det|?9— 7P  ° qr] a b ax+ by
r—p r—gq 0
b c bx+cy i
3 I()I;‘rCD (@) (-p) 421; 2 par ax+by bx+cy 0
1)0 2)1 3)-1 4) ab
0 2005 2006 160. Ifa,b,careinA.P., then
152 -2005 0  -2007
: x+1 x+2 x+a
-2006 2007 0
x+2 x+3 x+b|=
1)2005 2)2006 3)2007 4)0 43 x4+4 x4c
- bc b*+bc ¢’ +bc
2 _ 2 b
153, |@ *ac ac ¢’ +ac|_ i
a’+ab b’ +ab —ab D 2 2) ab 3)0 4) abe
1) (abtbctca)? 2) (ab+bc+ca)’
3) (ab+bc+ca) 4) (atb+c)?
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1 (b+c)2 a b’
— CZ2 bc 167 b’ (c+a) b* |=Aabc (a+b+c) then d=....
Cll ) e e (a+b)
— p?
161 ;1) “a )0 2)1 3)2 4)3
— ¢ ab 1
c
168 I 1+x 1 |=...
l)abc  2)atb+c 3)0 4) 4abc N1 1+ y
. 2
0 cosx -—sinx 1 —-a a 1) xy 2) x4y ) x—y 4 xzyz
162, If sin x 0 cosx| =|—a 1 a
cosx sinx 0 a a 0 cosa cosp
then a = 169, |C0S@ 0 cosy|=
I)sinx  2)cosx 3)sinx.cosx cosfi cosy 0
4) sinx-cosx 1) cosa +cos B+cosy
b+c a-c a-b 2) cosa cos f cosy
163. b—c c+a b-a _ 3) 2cosa cos B cosy
¢c=b c-a a+h 4) 22 cos a cos f3
I)4abc 2)6abc 3)8abc 4)2abc
a a, a
Lo e 170. [fA{bl by byl and A, B, C, are cofac-
611 ¢ G G
164. zl;_ b B torsofa, b, c.thena B +aB +a B,=
oo T no 24 34 424
1) 3abc 2)0 171, 42 =1 =
3) attbrci-3abe  4) attbi? D |4=0 2)|4=1 3)|4=-1
0 -b
. 4) |4)=+1
165. If A=|"¢ “ | then (@ +b*+c)|4|= | 172 [f A+B+C= 7. then
b —-a 0 ' ’
1) ab Natht tan( A+ B+ C) tan B tan C
)af L )a ¢ tan( 4+ C) 0 tan 4
3) (@ +b*c’) 40 tan( A+ B) —tan A 0
x+y 0 0 1)0 2)1
166, det 0 x-y 0 _ 3)tanAtanBtanC  4) -2
0 0 x'+)° x X7 1+x
2 3
1) x®—y* 2) x*—y° 173. Ifx,yzareall differentand if |” I+y
z z° 1+2°
3) o4t 4) 33
) ¥ -y ) ¥~y =0thenxyz=
1) -1 2)0 3)1 4) +1
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x x x*-1 0 0
3 4 2 3 4| _ _
174. Ifx,yzareall different and if | y3 y4_1=O 180. If 5 _6 =45 thenx =
z zo z' -1
then xyz (Xy+yz+zX)=.....cccceenu.. b4 27 3)-5 D7
o 2)1 a+x a-x a-—x
3)xtytz 4) x? +y*+z? _ _
181. If|*~% 4F% 47X —( then the non-zero
27 2@ AGThH) a-x a-x a+x
175. D= nx ny nZ :;D’ B value of x =.............
-1 3 -1 57—l a 2)3a  3)2a  4)4a
)2, 3~ 5o 2)(2"-1) (3"- 1) (5"-1) 4 b e
3)xyz 4)0
182. If abc =0 and if boc a _ 0 then
a b ¢ c a b
b, c
176. 1a=|" 7 ©|and
A a, b, o« andA, a+b+c _
abc
a,+pb, b +qc ¢ +raq 13 2)-3 3)2 4) -2
0+ b botgc ¢ +ra 183. Ifeach element of a row of square matrix is
2TPO, 574G G 2| then A= doubled, the determinant of the matrix is
a;+pby by+qe; ¢ +ra 1) non changed 2) doubled
1) A (1+pqr) 2) A (14+ptqtr) 3) multiplied by4 4) multiply by 1/2
3) A (1-pqr) 3)0 Adjoint of a Matrix :
. 184. IfAisa3x 3 singular matrix then A(Adj A) =
Solved for X : 1)DetA 2)1 30 4) 4
2 00 .
_ _ 185. (AdjA")=
177. det |4 3 0|=42 then x = .. 1) (Adj AT 2)AdjA
4 6 x 3)AT 4) Adi[AT"
1)8 2)7 3)6 4)21/4 186. IfAand B are two non-singular matrices then
1 4 20 [Adi(AB) =
g, L =2 5|=0ifx= 1) |Adj(B)|AdjA|  2) |AdjA||AdjB|
1 2x 5x° 3)Both(1)and (2) 4)None
187. If A is an n X n non-singular matrix, then
1-1,2 2)0,1 L3 42,0
|AdjA| is=
179. If x<1and 1) |An 2) |An+1 3) |An—1 4) |An—2
3x-8 3 3 2 og g
3 3x-8 3 |=0thenx=... b2 32 g2
3 3 3-8 188. If A=| , . |then |4dj A| =
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2 1 1 N aal? T3S
. 196. Adj | 44|, ||
189, If A= 1 2 1|thendet (Adj A)= ]
|12 2 —3} 6 3}
1 2
1)4 216 3)8 42 M4 6 -4 2
-1 -2 -2 [—6 3} -6 —3}
. 3_4 _ 4) _
00, [FA|2 1 —2|then Adj A= 4 -2 4 -2
12 -2 1 197. If A, and || #0=> Adj(Adjd) =

DAT  2)2AT  3)3AT  4)4AT

A A

1 4 D44 244 3HT1 e

191. pr{z } then adj (P) A4 DA I V|4
198. A,  isanon-singular matrix = A’(AdjA)

1 4 (6 -4 =
D26 D2 Dlda 21 AL 4|41
"6 _2 o Inverse of a Matrix :
3) } 4) } 199. If A, , and det A=2, thendetA™'=
-4 1 6 4 D12 2)-2 3) 1/4 4) -4
0 1 o 200. (AdjA)™" =
3 D Adj (A 2) Adi[-A
192, ¥ A=[1 2 3| yonadi (A)= ) J.( ) ) Adj[-A]
I 3) (AdjA)T 4) Adj(A")
) 1 —t — -
1 48 =5 [-1 1 -1] |01 If{ . jne} { le talme} _
’ tan tan
1)Az 1 -6 3 %) 8 -6 2
-1 2 -1 -5 3 -1 cosa —sina |
. then o =
S1in o cosa
1 -1 1 -1 -8 5
T T T
8 -6 2 -1 6 -3 = = =
3) 4) Do 3 Vg Vs
-5 3 -1 1 -2 1
2 1
202. If A = ,AB=1I, thenB=
30 0 0 1
193, 4=|0 3 0l|then Adj(A) 1 -1 1'1 —1]
00 3 Dlo 2] 23200 2|
3A  2)6A  3)9AT  4)2AT 0 27 1[0 2]
194. IfA, , and det A=35 then det(adj A) = 3) 1 -1 4)5 1 —1

1)5 2) 25 3)125  4)1/5 L J L J
195. If A, , and det A=6, then det (2 adj A)
1)8 2)48 3)288  4)1/12
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1 ol 900
203. Inverse of 0 1 is 210 1£40 10 0/, then %
0 1 10 0038
Do 1 Do - i
: 5 0 0 9 0 0
1 0 0 1 0 10 (1) 2) 0 L 0
3) 0 -1 4 10 1 0 0 3 0 1(? 8
204. If A'=PthenP! i
44 - 00
HA 2)A? 3) |A| 4) |A| 9 0 0 9 |
0O — 0
205. Det (A1) = 3|0 109 4| 10
1) (Det A) ! 2) DetA 0 3 0 1
3) Det2A 4)Det 3A173. - L 8
b a 00
206. Thematrix || 1 1| has b1y YP=[0 b 0 thendet P
b 0 0 ¢
1) one inverse 2) two inverse
3) no inverse 4) cannot be said b .
11 1) abc 2) a’b*c* 3) The 4) b0
4=11 -1 212. The inverse of
207. If then det (A')=
1 1 1 a b| |1 —a -b
1)1 2)1/2 3)1/3 4)1/4 0 x Ofis|0O 1 O |then x=
a o o 0 0 1](0 O 1
208. 1 A=| 7 | then A= Da  2b 30 41
0o o c ) 1 2
HA 2)1 Lo 1
. 213. The inverse of is
— o0 o — 0 0 2 21
C a
1 1
o — o [ - [ —
Hoor 4) b 4 -3 =21 [-2 3 1
% a o 07 D=3 72 2|1 -2 0
0 o a -2 2 1 2 -2 -1
209. If A=|° b ©]| then A" -
¢ o o T 2 3 1 23 1
HA 2)1 3) 1 -2 0 4) 1 20
o o L 2 -2 -1 2 21
p a o o L
1
3) T 50 4) o b o
; o o O 0 ¢
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3 -2 1
214. The inverse of -4 1 -l
2 0 1
-1 -2 1 1 2 1
! 2 1 1 l2 1 1
13 12y T3 -
)3—2 -4 -5 ) 2 4 s
1 2 1 0 2 2
3 2 1 -1 5 2 1 -1
2 4 5 -2 -4 5
2 7 3
215. The inverse of 3.9 4
1 53
-7 6 -1 1—7 6 -1
5 -3 -1 ~5 -3 -1
1) 2) 3
-6 3 3 -6 3 3
-7 6 -1 -7 6 -1
l5 3 -1 15 3 -1
3) 6 T 4 e s
-6 3 3 -6 3 3
_x y 1 2 X y71
216. If _2 0 =5 0 then ) 0 =
0 -2] 1 0
Do 1] Do 1
- o L
0 -8 2
Do Y1 -t
- : 2 4
2 2 0 -1
217. IfA= 3 2 B= 10 then
(B—IA—I)—1=
2 2 2 2
D3 2 2y 3
2 2 -2 2
V2 3 VN2 3

218. A square matrix (Non singular) satisfies
A?-A+21=0then A"'=

niz4 ) I-A
) I
I+A4
3) > 4) I+A
Rank of a Matrix :
1 4 -1
219. The rank ofthematrixA=|2 3 0 |is
0 1 2
1)3 2)2 31 40
11 1
220. The rank of the matrix A= 1T 1iis
111
1)3 2)2 3)1 40
. -1 2 3
221. Therank of the matr1xA=__ 2 4 6|8
1)3 2)2 3)1 40
1 2 3
222. The rank of the matrix A= 23 4 is
01 2
1)3 2)2 31 40
0 o]
223. The Rank of 0 1S
1)1 2)2 3)0 4)3
1 o]
224. The Rank of 0 1S
1)1 2)2 3)0 4)3
10 4]
225. The Rank of 2 -1 3 is
1)1 2)2 3)0 4)3
Homogeneous Linear Equations :
226. The set of equations 2x+3y+4z=0,

3x+4y+6z=0,4x+5y+8z=0
1) is consistent 2)is inconsistent
3) hasunique solution 4) has two solutions
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227. The setof equations 4x—3y+z=0, 237. The number of solutions of the equations
Tx=8y+102=0,8x~6y+22=0 f;‘l 3y = 5’2)"; 2y=73354"" 90
1)is conglstent . 2) inconsistent . 238. The number of solutions of the equations of
3) has unique solution 4) has two solutions 2x +5y=11, 6x + 15y =1 are ...

228. Ifthe eugations )1 2)2 3)4 4)0
x=cy+bz,y=az+cx,z=bx+ay are con- | 239. The number of solutions of the equations
sistent then a relation among a,b,c is 3x -2y=5, 6x-4y=10 are...

1) a*+b*+c? =0 2) a2+b*+c2-2abc=0 1)0 2)1 3)10 4) infinity
3) a*+b*+c*+2abc=1 4) a*+b*+c*+2abc=0 | 240. Ifthelines 2x+3y—13=0
229. The real value of'a' for which the equations _
x—4y+10=0
ax+y+z=0, -x+ay+z=0, -x-y+az =0 have non-
zero solution is ax+5y=21=0
D1 2)0 3) -1 4) all the are concurrent then the value ofa is
above D1 2)2 3)3 4) -2

230. The equations x +y-2z2=0,2x-3y-z2=0 | 241 The equations x+4y—2z =3 have
X - Sy +4z =k are consistent if k = Sx+y+52=7
1)1 2) -1 3)0 4)-2

231. If the equationsx +y-z=0, 2x+3y+z=35
(1+a) x+(2+a) y-8z=0, x - (1+a) y+(2+a) z 1) aunique solution 2)no solution
= () are consistent then a= 3) two solutions 4) infinite solutions
124415 2)3_415 242. The system of equations

2x+6y+11=0
315 4) -4 6y—18z+1=0

232. a#b#c#l,ax+y+z=0, 6x+20y—62+3=0
X +by+2z=0,x+y+cz=0havenon trivial 1)is consistent  2)has unique solution
i()’l(l)ltlons ﬂ;nl atb+ ;)' 2abc - 4) 4 ~~~~~~ 3)isinconsistent  4)cannot be determined

233, 2x-3y+4z=0,5x -2y 20, 243. The equations x+4y—-2z=3
21x - 8y +az =0 has infinity solutions then a = 3x+y+5z=T
1)-5 2) -4 3)2 4)4 2x+3y+z=>5 have

234. The system of equations x + 2y - 3z =0, 1) aunique solution
2x -y +2z=0,x+7y-11z=0 has ..... 2) infinite number of solutions
solutions 3) no solution 4) two solutions
I)unique 2)two 3)0 4) infinite 244. The number of solutions of the equation

Non Homogeneous Linear Equations : 3x4+3y—z=5x+y+2z=32x+2y—z=3

235. The system of equations which can be solved is
by cramers rule have . 1 2)0 3)infinite 4) two
l)pnlql_le solution .2) no solution 245 Th "

3) infinitely many solutions - 1heequations
4) two solutions 2x+4y+z=0,x+2y-2z=53x+6y+7z=2

236. If det A =0. then the matrix equiation have
AX =B has 1) unique solutions  2) no solution
% mﬁmtly fplutions 2) unique solution 3) infinite number of solutions

no solution :
4) infinity solutions or no solution 4) two solutions
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246. The value of 'a' for which the equations 1164 117)1 118)2 119)1 120)3

3x-y+az=1, 2x+y+z=2, x + 2y-az=-1 fail to 121)1  122)2  123)3 124)3 125)1
have unique solution is 126)3 127)1 128)3 129)3 130)4
1)7/2 2)-7/2  3)2/7 4) -2/7 131)4 132)3  133)2 134)2 135)2
247. The equations x +2y+z =0, 2x + 4y + 136)2 137)2 138)3 1394 140)2
2z=1 have...... solutions 141)2 142)2 143)4 144)4 145)3
o 2) 1 3)8 4) infinity 146)2 147)1 148)1 149)2 150)2
248. Number of solutions of the equations 151)2 152)4 153)2 154)3 155)3
x+2y+tz=1,3x+6y+3z=3 is... 156)3 157)1 158)3 159)1 160)3
o 2) 1 3)4 4) infinity 161)3 162)3 163)3 164)2 165)4
249. The solutions of the equations 166)3 167)3 168)1 169)3 170)1
x+2y+3z=14, 3x+y+2z=11,2x + 3y +z=11 174  172)1  173)1  174)3  175)4
176)1 177)2 178)1 179)1 180)2
x=0,y=2,z=4 2)x=1,y=0,z=4 181)2 182)1 183)2 184)3 185)1
3)x=0,y=1,z=8 4)x=1,y=2,z=3 186)3 187)3 188)3 189)2 190)3
250. The number of solutions of the equation 191)2 192)2 193)3 194)2 195)3
X-yt3z=5,4x+2y-z=0,x+3y+z=51is 196)1 197)2 198)1 199)1 200)1
1) one 2)two  3)0 4) infinity 201)1  202)2 203)4 204)1 205)1
251. The number of solutions o the equations 206)3 207)4 2084 209)3 210)4
3x +4y + 52=18,is 2x - y + 8z = 13, 211)3  212)4  213)3 214)2  215)2
5x -2y + 7z =20 216)4 2172 218)1 219)1 220)3
o 2) 1 3)2 4) infinity 221)3  222)2  223)3 224)1 225)2
KEY 226)1 227)1 228)3 229)4 230)3
1 2)3 3)2 4)4 5)4 231)1  232)3  233)1 2344 235)1
6)3 71 8)3 9)4 10)2 236)4 237)1 2384 2394 240)3
12 12)2 13)2 141 153 241)2 242)3  243)3 244)3 245)2
16)3 17)1 18)2 19)1 20)3 246)2 247)1 248)4 2494 250)1
212 22)1 23)3 24)1 25)1 251)2
264 27)1 28)3 294 30)2 LEVEL-2

31 322 33)3 342 35)3 Addition & Multiplication of Matrices :
362 374 384  39)3  40)2 4o 2 1
41)4  42)3  43)2 44)1  45)2 1 13 0
46)3  47)2 484  49)2  50)3

} then A2+ 2A+1=

513 52)1  53)3 542 55) N {12 4} 2 {12 —4}
562  STH1 58)3 591 60)3 12 4 4 12
612 623  63)1 642  65)1 4 D i 1
66)1 671  68)3  69)3  70)3 3) { } 4) L _}
72 723 T T4l 753 124 12 -4
761 773 782 791  80)2 [i o0 %
13 823 832 sap  ssy3 |2 AT| jfhendT=
86)2 872 88)2 89)4  90)4 1 ; -7 A 4)-A
on1  92)1 932 941  95)2 L o 4 1
96)I  97)I  98)4  99)1  100)3 I P soloit s o
1012 1021 1032 1044 1osy | > F L s and o s then
e 1) 13p 1an 1S | DAB-BA  2)AB—-aB
) ) ) ) ) 3)AB=2BA 4)AB=3BA
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2 21 2 2 2
_ _ 3_ _
4 A=|1 2 1 then (A-I) (A-2I)= 9 If A=|2 2 2|thenA” -354=
3 4 2 2 2 2
_ HA 2)2A 3)3A 4)4A
5 6 -2 5 6 3
1 -1 x 1
I O e P |
0 1 7 10 7 Y
B (A+B)*=A>+B? then (x,y)=
1 0 7 1 1 2 ) 41 2)(14) 3)(4-1) 4(-1,-4)
7 10 7 3 4 2 =2 I 02 0|0 -1
3) 4) 11. = then
4 6 2 1 1 2 -2 5 -1 110 x||0 1
X:
1 -3 -4 1)-3 2)-2 3)0 4)3
A=-1 3 4 N
5 and A’=A1 thenA = 10 20 30| (1 0 Of|x O Of|1 2 3
=3 -4 1, [2045 80]=|2 1 0[[0 5 0/[0 1 4
Do 2)1 312 4)-2 30 80 171] [3 4 1|[0 0 1]|0 0 1
2 1 thenx =
6. A=0 1 -1 thend® — A= 1) 10 2) 20 3) 30 4) 40
3 -1 1 [{1 O}J{O 1}
13. If £ = = and
30 0 12 -1 01 - o
1 0 1 -1 2) -3 1 1 . co'sé’ sind chen B —
105 4 |3 5 -4 —sinf cosd
T3 1 —] 31 1 1) Icos@+Jsin@ 2) Isin€ +J cosé
31 -1 3 -1 1 3) Icos@ —J sin@ 4) —Icos@ —J sind
3) 4) 14.  Which of the following is not true, if Aand B
|13 5 4 3 5 4 are two matrices each of order n x n, then
7. Let A be asquare matrix which of the ;; Ej;){g) Z';JFA i; E‘j;g))' :C{l'l;il'
. . ‘? = —_—
followingis not true 15. If 1(? and(}13 are two squa{le m?trices of (irder n
Al =147 A=1 Al =1 and A and B commute then for any real num-
b | | ‘ ‘ 2) = | | ber K. Then
_ _ 1) A-KI, B-KI Commute
3) 4=0=[4/=0 2)A-KILB-KI are cqual
. . . _ 3)A-KI, B -KI do not commute
4) Ais a skew symmetric matrix :|A| =0 4) A+KIL B -KI do not commute
)T cos’d  cos@siné
122 16. It _E+¢’ cosfsinf  sin’ 6
8. 472 1 2| and f(x)=x*-4x - S then f{A) = cos’g cosgsing |
cosgsing  sin*¢ |
1)21I 2) -41 3)0 4) 31
10 2)1 3) 21 4) -21
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4 1 0 2 0 -1
A= 5 2)sB=l3 1 4 )

0 0 x
A=|0 x 0| 4=

17. 21.
x 0 0
1 _
O O xlOO 100 O O
C= and (3B-2A) C+2X=0 then X= 0 00 0 £ o
B D LI 0 2) 0 0 L
1|3 1| 3
1) 5113 2)5 13 o X0 5 o X% o
0 0 xlOO xlOO 0 0
11-3 3 3) 100 4) 100
— X o o o o0 X
37|13 D13 :
) 0 0
18. A, B, C are cofactors of elements, a, b, ¢ in 22, IfA= L1
a b c
5 4 7 then thevalueof 44+ 42+ 4°+.... 4" =
then the value of (2A+4B+7C) DA 2)nA
-1 0 3
. 3) (n + 1) A 40
is equal to . .
1)0 2)2 3)-1 4)4 Special Type of Matrices :
cosa —Sina 0 1 30
19. LetF(g)=| @ Cosa 0 23, 1| 1 9 72| —A+B where Ais sym-
0 1 -4 -4 4
where a e R then, [F ()] isequal to metric matrix and B is skew - symmetric then
D) F(-a) 2)F(a™) A-B=
) FQa) 4)0 . ;
11 -4 2 1 3
Problems based on Induction : 1) 30 -4 2) -1 2 4
0 -2 4 3 -1 2
O 0 X - - -
0 A=lo x o|, £ =..........jeN [0 1 -1 (2 -3 0]
X 0 0 3) 2 3 4 4) 0 1 2
) -4 1 2 12 4 0]
x2n+1 0 0 0 0 x2n+1
| o Joe L o &M o 24, If A= [a,-j ]M is asquare matrix so that
2n+1 2n+l
| o 0 o o a, = 2o
v o0 o o o x then Aisa
0 n 1) unit matrix 2) symmetric marix
3) o X On 4) On o0 3) skew symmetric matrix
o o X X o0 0 4) orthogonal matrix
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1 1 3 JEx: . .
25. IfA=|°> 2 © |thenA’isa c
-2 -1 -3 P et
a a
l)diagonal matrix ~ 2) square matrix 32 a .
3) null matrix 4) Unit Matrix b b E Z”
26. If D, and D, are two 3 x 3 diagonal matrices
then: 1)4abc 2)abc  3)-4abc 4)2abc
1) D, D, is a diagonal matrix ,
2) D, +D, is a diagonal matrix a b c
3)D,*+D,? is a diagonal matrix 33 b ¢ a =
4) 1,2, 3 are correct e a b
27. If 4% isanidempotent matrix,thenAisa
1)non singulgr matrix 2)singular matn'x Sbe—dt B 2 a b c
3) square mtrix 4) row matrix s ) s
1 c 2ac—-b a 2) b ¢ a
123 a B 2ab-c c ab
8. A={4 5 6 , B =10 3 01,
710 0 4 be-a@ & 2
¢ b d&
- = 3 4) (atb+c)?
Tr(AB)= A Tr(A).Tr(B)then 2 ) 2 2 o ) ( )
1)1 2)0 3 ¢ 4 20
) ) ) 5 ) 27 b+c a+b a
2’ o _4 34 |cta b+c b=
1 3 a+b c+a c
29. IfA is an idempotent matrix
1 =2 k 1) a*+b’+c? 2) 3abc
3) a*+b*+c*-3abc  4) a’+b*tc-ab-bc-ca
then k= > vh oot
1)2 22 3)3 4)-3 @ arhocrd
. 35 Det b+a -2b b+c|_
30. If [_1 k] is an nilpotent matrix of index 2’ cta c+b -2
1) (atb)(bre)(cta) 2) (a-b) (b-0) (c-a)
then k= 3)4(atb)(b+c)(ct+a) 4)4(a-b) (b-c) (c-a)
12 2)-2 3)3 4) -3 +a®-b? 2ab ~2b
Determinants : 22
36, Det 2ab l—a” +b 22a 2
(a_x)Z (b_x)z (C_x)2 : 223b —2(1 21_2a3 _b
1) (a*+b 2) (1+a*+b
b @ -y e-py|= 3 G Pyue,
(a—z)" (b—z2) (c-z) (22 2
b’c® bc b+c
1) (x-) (y-2) (z-%)(@-b)(b-c) (c-a) 37. Det|€ 9 ca cra|=
2) (xty) (y+z) (ztx)(a-b)(b-c) (c-a) a’h® ab a+b
3) 2(x-y) (y-2) (z-x) (a-b) (b-c) (c-a) 1) 4abc 2) (a-b) (b-c) (c-a)
4) atb+c 3) (atb+c)? 4)0
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pa qb rc x+1 o ’
38. If prqtr=0then |7© " Ph - then the value of | xtot 1|
rb  pc qa W 1 X+
a b c p q r 1)x? 2) x? 3)x* 4) x>
D c a 2 g r p 44. If'n'is anatural number then
b ¢ a r p q 1 1 1
a b c poq T a b € |has a factor given by
3) par c a b 4) abe g r p an+2 bn+2 cn+2
b ¢ a r p q
1) (a-b) (b-c) (atc)  2) (atb) (btc) (cta)
o ael la oy e 3) (a-b) (b-c) (c-a)  4)abe
b
ab —-b> bc|+|-a® b == “owe
39. 45 ¥2 yz 22| =
ac bc -c*| |-a® -b* . L1 1
1)4 2)2 3)0 4) 2a’b*c? x y oz a c
—4> ab  ac 1 a b ¢ 2) X y z
Y yz ozx Xy vz zX Xy
40. Thevalue of ab b= be is
ac  bc -c’ x>y Z X y z
2 2 2 2 2 2
1) aperfect cube 2) zero 3) a bm e 4) as bm c
3)aperfectsquare  4)negative 11 1 1
b c b+c a-b a
' ‘ 46, |cH@ b—c bl =
41. 1If w is a cube root of unity then :
c a a+b c—-a c
1) a*+b*tc®-3abc 2)0
has a factor 3) 3abc - a* -b* - ¢*  4) 3abc
1) a+bw +cw?’ 2) a-b-c 0 ¢ b
3) a-bo’ —cw 4) atb-c 47 ¢ 0 a =..
b a 0
-x b ¢ 222 212 2
)0 2)2abc  3) a’b’c® 4)4a’b’c
42. 1If'g' isacube root of unity then boe - P-m®> a-b x*—3°
c —x b 2 2 3 3|
48 |m —n b-—c y —z7|=...
1) (x=b—c)(x—bo—co?) n'=I’ c-a z'-x’
2) (x—b—c)(x—ba)—ca)z)(x—ba)z—ca)) 1 2.0z 2) -2 I’bz’
2.3
3) (x—b—c)(x—ba)z—ca)) 4)0 3) D mex 40
) 49. If x is apositive integer, then
43, If w, w * arethe commex cube roots of unity
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x! (x+1)! (x+2)! Cos@  Sinf I 1 y
(x+1)! (x42) (x+3)]= 55. MA=| g0 cos then L~ 147 1=
(x+2)! (x+3)! (x+4)! 1
1) 2x!(x+1)! 2) 2x!(x+1)! (x+2)! DI 2)0 3)A 4);14
3)2x!(x+3)! 4 (x+1)I(x+2)!(x+3)!
2 -1
(a+d)a+2d) a+2d a 56. IfA={_1 ) }thenthe general solution of
2d(a +2d) d  d|.
50. The valueof 2d(a + 3d) p p is sin g=|A2-4A+31]is
Vs
1)4d 2) 4d? 3) 443 4) 444 Dnz 2)2n+1 =
51. The value of the determinant 2
Vs
x+1 x+2 x+4 3)nﬂ+(-1)n5 42nrz,nez
X3 xES x+d Solved for X :
x+7 x+10 x+14
x 2 7
1)-2 2) y24+2 3)2 4)x+2 5 0 2
57. If =-180 then x =
2cosx 1 0 3 -4°6
1)3 2)2 3)0 41
|x—— 2cosx 1
52, Iff(x)= 2 then Y42 2x43  3x+4
0 ! 2cosx 58 2x+3 3x+4 4x+5|=0thenx =
df pe 3x+5 5x+8 10x+17
—— atx=——1s
dx 2 1)-1,-2 2)1.2 3)1,-2  4)-1,2
Vs
10 2)2 OESIL a a7
59. The solutionsetof " ™ ™ =0is
i3+ 245 5 box b
54426 5 10 1){ab} 2){0,b} 3){ma} 4){a,0}
53.
34465 V155 x 37
o 2 x 2/=0
60. Ifx=-9isarootof then the
D15v2-253  2)15/5-25V6 7 6 x
3) 2542 +153 4)0 other roots are
7,2 2)-72 3)7.2 4) -7,-2
sin®x cos’x 1 6l. If x = -1 is a root of the equation
2 ) T
54, IFfx)= (08 X simx thenfl(zj 2-x 3 3
x—12 12 2 3 4—x 5 | = o then the other roots
-1 20 3+ 44 305 Anx
are
1)o,11  2)11,12 3)0,12 4)1,11
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3 1 9 1) A and B are independent of x
2) A and B are dependent of x
62. 1t 2 670 then 3) A dependent on x but B does not depend
x* 33 onx
)x=1(or)3 2)x=1or2 4) B depends on x but A does not depend on x
3)x=3o0r2 4)x=4or5 L4x atx atx
b 23 69. 1f[PTX DX aFX|_ AL By then
63. The value of b24x 3 is btx b+x ti+x
1 2 3+x 1) Aand B are independent of x
1) (x-6)x 2 2) (x+6)x 2) Aand B are dependent on x
3) (x+6)x> 4)x-6 3) Ais independent of x but B depends on x
4) A depends on x but B is independent of x
a-x ¢ b 70.  Ifdet
_n. ¢c b-x a|_ B
64. Ifatb+c=0;x = Oand . L X x+y Xhy+z
0 then x = 2x 3x+2y 4Ax+3y+2z |=64 then x=
3x 6x+3y 10x+6y+3z
3 L
) *\/E(a”bz“‘z) 2) + (a+b*c?) 1)0 2)64  3)4 4)8
3) + (atbtc) 4) + (2+b+c?) X*+3 x-1 x+3
65. If. g=p = Thenone value of x which sat- a1 x4+l 2x x—4
isfies the equation [* ¢ 0 ¥=¢_pj pxt+Ox +rx? +sx+tthent=..
x+tb x+c 0 )48 2)0 3)23  4)-23
given by
Dx=a 2)x=b 3)x=c 4)x=0 atx bix ot
b+x c+x a+x=0 thenx=
72. If
I+x l-x 1-x cHx a+x b+
66. =¥ ¥ 12X g henx= 1 1
I-x 1-x l+x 1 _g(za) 2) _E(Zab)
1) 1,1 2)1,-1  3)0,-1 4)0,3
3) - abc 4) Y ab
2bc—a’ c’ b’
2 _ b2 2 xa yb zc
67. 1| € 2T @ I_ghen Y \
b a 2ab~-c 73. Ifx+yt+z=0and ye #oxb -
atb*+c3-3abc = ... b xc ya
1)1 2)2 3)0 4)3
a b c
24 +1 x-2
oAy k[? € 9 thenk=
68 If 2x"+3x-1  3x 3x-3 _ Ax+B c a b
x*+2x+3 2x-1 2x-1
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1) x+ytz 2) xyt+yz+zx ) )
3)xyz 4) x*+y*+7? I+ 1-i 1
79. 1_'1 ! . 1+l. isa
a b i 1+i 1-i
a. b ¢ 1) real number 2) irrational number
74. If[2 2 21 20
' o b ¢ ’ 3)complex member  4)none
R 80. @ is a complex cube root of unity then
a+bx ax+b ¢ 1 l+o 1+
a,+bx ax+b, c, —0 then x= l+o 1+o° 1
a,+bx ax+b, c, 1+’ 1 1+ o
D+l 2)-1 3)0 4)+1 1)4 2)1 3)0 4) -1
l+cosa l+sina 1
Cos— Cosz—ﬂ 1 ]
3 31 l-sina l+cosa 1=...
5 .
-1 Cos% Cos Tﬂ 1 1 !
75. = 1 2) -1 3)2 4) -2
Cos% -1 CosZ 82. 1If a,b,care Pth, Qth, Rth terms of a G.P.
loga P
I1f)7/4 2)4/7 3)-74  4)1/2 anda>0,b>0,c>0 then logh O 1=,
76. loge R
a’ b’ c’ a> bt a"beck 2)1 3)0  4)PQR
(a+1)* (b+1)* (c+1) Ll b r—1  n 6
(a—17° (-1 (c-D°] |1 1 2 2 B
83. IfD = (r=1)° 2n 4n—-2
then k is equal to (r=1° 3n° 3n*-3n
1)1 2)4 3)6 4)8
then > D -
MiscellaneousProblems : g
1 2
SeCX  COSX 72 yur )0
77. Iffx)=| » | then f fx)= nn-1
COS" X COS™ X 0 3) S 4) 2n-n’
D12 2)153 " th3)ﬁ? ,4) ! 84. Inasquare matrix, the elements of a column
78. Ifa bcarethep® q° r" terms in H.P. then are 2, Sk + 1, 3 and the cofactors of another
be p 1 column are 1 - 5k, 2,4k -2. Thenk =
ca ¢ 1_ 10 2)1/6 3)6 4)-1/6
ab r 1 a c b
1)1 2)0 3) abc 4)none 85. b a is a singular matrix and a,b,c
c b a
are distinct, then
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I)a+b+c=0 Inverse and Adjoint of a Matrix :
2)a’+b’*+c*-bc-ca-ab=0 T
3)a2+b*+c? + 3abc = 0 - o
4)a=b=c 93, Let A=|1 -1 1 |then |Adj(Adjd)|
1 I -1
@« boe 1) 16 2)256  3)64 4)8
5
86. If|b ¢ a is a singular matrix and a, b, ¢ Lo 3
c a b
3 94. IfA=|3 2 1] then A~ =
are positive, then 4 2 1
I)a+b+c=0 2) a=b=c ,
3) a>+b*+c>+3abc=0 4) a>+b*+c2-3abc =0 ) 42231 2) A" =231
87. Aand Baresquare matrices oforder3x 3, Aisan B 40
orthogonal matrix and Bisaskew symmetric matrix. 23] - A
Which ofthe following statements is not true 3) 237 — 42 4)
40
D MZil 2) |B| =03 |AB| =1 95. Let A and B be two non-singular matrices
4) | A B| -0 which commute. The A, B!
1)donotcommute  2) commute
88. If a,p .,y are the cube roots of 8 then 3)AB=A"B" 4) (AB)'=AB
a By -1 -2 -2
Py oa= 9%6. A=|2 1 “2thenAdjA=
y a f 2 -2 1
1)0 2)1 3)8 4)2 1)AT 2)3AT  3)AT 4)-AT
cos’x  cosxsinx —sinx 1 0
89. [cosxsinx  sin’x cosx | then det A= 97. A= 4 10 det (4A™)
sin x —Ccosx 0 -
1) 16 2)8 3)4 41
)0 2) -1 3)1 4)2 _ .
p cosd —sinf
V4 6 sind = i i
90. If QZE and A{Z?jg zie}hen det( A°) = 98. sin@  cosd , inverse of matrix of P
1)27/64 2)372  3)-1 4)9/16 [ cos® siné —cos@ siné
91. If Ais anorthogonal matrix then sum of the 1) : 2)| ..
) —sinf cosd sind cosé
squares of the elements of the every row is L
Dzero  2)1 3)4 4)16 [—cosf sind cosf —sind
1 cosa cosfl | 0 cosa cosf 3) | sin@ —cosd Y lsing  coso
92 cosae 1 cosy|=|cosa 0  cosy
" lcosB cos 1 I a b
14 cosff cosy o
_ -1
then 99, P=|0 x O], then P~ =
0 0 1
1) cosa+cos F+cosy =0
2) cosa.cos B.cosy =0 x —a -—bx x —a -—bx
1
3) cos’ a+cos’ f+cos y =1 n 0 L 0 ylo 10
4)2cosacosﬂ=0 0 0 . 0 0 .
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—a b ~a b = L
R S D) Adja=|da” 2 (4d/4) ik
3) x0 1 0 4) x 10 1 0
0 0 «x 0 0 «x 3) det (47')=(detA)! 4) Adjd=1
[cos® —sind 0] 1 -1 0]
100. A=|sind co® Ofphend’ = 106. If adj A=|2 3 1| then adj 2A=
' 0 0 I 2 1 1]
[—co®) sind 0| [-cos® sind O 2 -2 0 (4 -4 0
1 sind  cosd) 02) —sind —cos® 0 1) 4 6 2 2) 8 12 4
0 0 1 0 0 -1 14 2 -2 18 4 -4
cosd sind 0 co¥) —sind 0 8 -8 0 1 -1
3) —sinf cosf 0 4) —sinf co¥ O 3) 16 24 8 4) 23 1
0 0 1 0 0 -1 _16 8 -8 _2 1 -1
101. ABA"' = X then B2 =---- 107. If A is 3 x 3 matrix and det adj (A) =k then
DX DAXAT 3ACAT 4)ATXA det (adj 2A) =
1) 2k 2) 8k 3)16k  4) 64k
2
102 A=[4-2,5] B=|0 |then Adj (BA) =
3
0 0 0 [8 —4 10]
1 0 00 2) 0 0 O
00 0 112 -6 15|
8 0 12 8 0 12]
3) -4 0 -6 4) 10 0 5
|10 0 5 -4 0 —6]
103. A, ,det(A.Adj A)=....
I)det A 2)(detA)? 3) (detA)?
4) (detA)*
104. If Aisasquare matrix so that
Aadj A= diag (k, k, k) then |adj 4=
Dk 2) k? 3K 4) k*
105. If Aisanon singular matrix then which of the
following is not true
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