Edubull

MATRICES
EXERCISE # 1

Types of Matrices, Addition, subtraction

Q.1

Sol.[B]

Q.2

Sol.

Q3

Sol.

Q.4

Sol.

5 2 2 3
IfA= and B = , then | 2A— 3B |
1 5 -1

0
equals -
(A) 77 (B)-53 (C)53 (D) -77
4 -5
|2A - 3B| = =12-65=-53
-13 3

The minimum number of zeros in a upper
triangular matrix will be-
n(n-1) n(n+1)
A) —— B) ——
(A) 5 (B) 5
2n(n-1)
c)y ——— 7~
© 5
[A]
Minimum no. of zero in a triangular matrix is

n(n-1)

(D) None of these

given by where n is order of matrix.

.. Option (A) is correct answer.

The total number of matrices formed with the
help of 6 different numbers are -

(A)6 (B) 6! (C)2(6!)) (D)4 (6YH
[D]

Taking any six digitsas 1, 2, 3, 4,5, 6

No. of matrices = they are eitherin6 x 1 or1 x 6
or 2 x 3or 3 x 2 matrix form =4 x (6!)

.. Option (D) is correct answer.

How many matrices can be obtained by using
one or more numbers from four given numbers-
(A) 76 (B)148 (C)124 (D) None
[B]
Taking any four digitsas 1, 2, 3, 4
No. of matrices = taking either one digit or two
digits or three digits or four digits
Taking one digit, no. of matrices = “C,
Taking two digits, no. of matrices

=9C, x 21 x 2*
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(*because they are either in row matrix or column
matrix)
Taking three digits, no. of matrices
=Cyx 3! x 2%
(*because they are either in row matrix or column
matrix)
Taking four digits, no. of matrices
=4C, x 41 x 3@
(@ because they are either 3 x 1 or 1 x 3 or 2 x 2
matrices).
.. Total no. of matrices
= C +Cyx 2% 2 +Cyx 3 x 2 +9C, x 41 x 3

| |
=4+ 4! x2!x2+l4'3x3!><2+4!><3

21x 21 Ix 3!
=4+24+48+72=4+ 144 =148

.. Option (B) is correct answer.

SUES“"”S Multiplication of matrices
ased on

Q.5 If A and B are matrices of order m x n and
n x n respectively, then which of the following

are defined -

(A) AB, BA (B) AB, A?

(C) A% B? (D) AB, B?
Sol.[D] AxB B?

mx@__xn  nx[_nkn
Q.6 The root of the equation

0 1 1| x
[x12]|1 0 1||-1|=0is-
11 0|1

A)1/3 B)-13 (C)o (D)1
Sol.[A] [3 x+2 x+1] {—Xl} =0
1
X-(x+2)+(x+1)=0

3Xx-1=0 = x=1/3

-2 1
Q.7 IfA= [ 0 3} f(A) equals -
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Sol.[A]

Q38

Sol.

Q.9

Sol.

14 - -14 1
IS IO i
14 1
©) 0 _9} (D) None of these

T e
ool Lo o [0 a0 )

2 00
IfA=|0 2 0],then A’ equals-
0 0 2
(A)5A  (B)10A (C)16A (D)32A
[C]
2 00 1 0
A=|0 2 0|=2|0
0 0 2
1 0 0]
A*=3210 1 0
0 0 1]
2 0 0]
A°=16 |0 2 0|=16A
0 0 2

*. Option (C) is correct answer.

1 k
IfA= then A" equal to-
01

1 k" 1 nk
ST

(D) None of these
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Q.10

Sol.

Q.11

Sol.

a1 4K
o 1

- 1 nk
Similarly, A" = [ }
0 1

.. Option (B) is correct answer.

1 2
If A :[2 3} and A% — KA— I, = 0, then value

of Kis -
(A) 4
[A]

1 2] ., 1 2]1 2
A= ; A=

2 3 2 3]|2 3
_[1+4 2+6] _[5 8
“|2+6 4+9] [8 13

A2 _KA—1,=0
1 2] 1 0]_,
2 3] |0 1]

(5 8}
= -k
[ 5—k-1 8—2k—0}_

B2 (©1 (D)-4

8 13
|8-2k-0 13-3k-1|

[4—-k 8-2k 00
= =0= =k=4
18-2k 12-3k 00

.. Option (A) is correct answer.

4 2
IfA= { 1 J then (A- 21) (A — 3I) equals-
(A) A” + 6l B)1
(C) Zero matrix (D) None of these
[C]

4 2 , ,
A= 11 :(A-21) (A-31) = A*-5Al + 6l
KR 4 2[4 2

Tlo1 1)1 1
_[16-2 8+27_[14 10
S |-4-1 -241] |-5 -
= A? 5Al +612=A? 5A + 6l

(14 10 4 2 10
= -5 +6
-5 -1 -1 1 01
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_[14-20+6 10-10+0] [0 0
| -545+0 -1-5+6| |0 0

= Null matrix

.. Option (C) is correct answer.

Q.12 IfA= {01 ﬂ and (al, + bA)? = A, then-

(A)a=b=+2 (B)a=h=1/2
(C)a=b=+3 (D)a=b=1/43
Sol.  [B]

[

a0 ][0 1]_[o-1 o0+0
“1-1 o||-1 0] |0+0 —1+0

(al, + bA) = A

= a1, + b? A’ + 2abAl, = A
= a%l, + b?(-1,) + 2abAl, = A
= a’l,—b’l, + (2ab-1) A=0

10 10
:az{ }bz{ }(zabl)A:o
01 0 1

- a? o0 .\ )
0 a’ 0 -b?
0 1
+(2ab -1
(2a >[_1 0}
. a2 o . -b% 0
0 a’ 0 -b?

{ 0 (2ab —1)}
+ =0
(1-2ab) 0O

0

a?-b%>+0 0+0+2ab-1|_
= » 2 =0
0+0+1-2ab a“-b“+0

a’-b? 2ab-1|_ _ [0 O
= 2 1.2 =0=

1-2ab a“-b 00
—a’-b*=0and2ab-1=0

=a=zband2ab-1=0

—a=band2a®-1=0
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= a=band a:ii
2
cos sin
Q13 If Aa:{ o “] then which of
—sina  cosa

following statement is true -
n = N
(A) Ac A=Ay & (A= & ¢ S @
—sin"a cos"a
(B) Aoc -AB = AaB & (Aa)n = .
—sinna  cosna |
n o ]
(C) A(XAB - A(HB & (Aa)n :|: COS nOL Sln ) o
—-sin" o cos” o |

cosna.  sinna |

[ cosnha,  sinna |
(D) ALAg=Ap & (A(x)n 2{

—sinna.  cosna |
Sol.  [D]

cosa  Sina
“ |-sina cosa

A Ay { coso  sin a} |:COS[3 sinﬁ}

—sina cosa | |—sinpB cosp

_ | cosacosB—sinasinf3  cosasinf+sino.cosP
—sinacosp—cosasinf —sinasinB+cosacosp
_ | cos(a+B) sin(a+P)
" |=sin(a+p) cos(o+p)

}:A(MB)

.| cosno  sinna
Also, (A)"=| .
—-sinna.  cosno

.. Option (D) is correct answer.

S Transpose of Matrices
ased on

Q.14 If A, Bare3x2order matricesand Cisa2 x 3
order matrix, then which of the following
matrices not defined -

(A)A™+B (B)B+C'
(C)AT+C (D)A"+BT
Sol. [A]

Az = Asz 3

B3 = Bsza

Coxs= CTsx 2

A 3 + B, Not possible

Ba.z + Ca, possible

A3+ Cy s possible
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Q.15

Sol.

T T ;
A3+ By, possible

. Option (A) is correct answer.
If A is skew symmetric matrix & C is column
matrix then CAC =

10 01
A B
I CINN
(€)1 (D) [0]
[D]
0 1/2 1
Let A= —% 0 -3 =-A
-1 3 7,
1
C=10 = C'=[100]1x3
0
0 12 1
C'A=[L 0 Oy —% 0 -3
-1 3 7

3x3

S CA=[0 112 1]z

1
C'AC=[0 1/21]1x5 | O

0 3x1
=[0+0+0];.,
=1[0]

.. Option (D) is correct answer.

ollas Symmetric & Skew symmetric Matrices

based on

Q.16

Sol.

& determinant of matrices

For any square matrix A, A + A" will be
symmetric matrix then A — AT will be-

(A) unit matrix

(B) symmetric matrix

(C) skew symmetric matrix

(D) null matrix

[C]

Every square matrix can be uniquely expressed as
the sum of symmetric and skew symmetric

matrix. i.e. A= % (A+AT) + % (A-AT)
1 _ .
where 3 (A + A') is symmetric part of A

1
E (A —AT) is skew symmetric part of A.
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Q.17

Sol.

Q.18

Sol.

Q.19

Sol.[B]

Q.20

Sol.

Questions
based on

Q.21

Sol.[B]

. Option (C) is correct answer

If A is square matrix then A + AT will be-
(A) inverse matrix

(B) skew symmetric matrix

(C) symmetric matrix

(D) unit matrix

[C]

Option (C) is correct answer.

Matrix A and transpose matrix A" then AAT
will be -

(A) Symmetric (B) Inverse matrix
(C) Skew symmetric (D) None of these
[A]

If A is square matrix, then A + AT,
AAT, ATA are symmetric matrices.
.. Option (A) is correct answer.

If A is symmetric as well as skew symmetric
matrix, then-

(A) A is a diagonal matrix

(B) A is a null matrix

(C) A'is a unit matrix

(D) A is a triangular matrix

ajj = Qi a;=—a; andalso
aij = 7aji o aij =0 aij_: 0
(i=]) (i=J)

If A is a square matrix of order 3, then correct
statement is -

(A) det (-A) =—det A

(B) det (-A) =0

(C)det (A+T)=1+detA

(D) det 2A =2 det A

[A]

Option (A) is correct answer.

Adjoint of matrix

1 2 3
IfA={2 3 4], thenthe value of adj (adj A)
0 0 2

is -

(A)IAP  (B)-2A
adj(adj A) = |A"2.A
adj(adj A) = (-2) A= —2A

(C)2A (D) A
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Q.22

Sol.

Q.23

Sol.

Q.24

3 2
IfA{ } then A (adj A) =
1 -4

(A)-141
[A]

3 2 Cy1 C
A= Loz | M2

= Matrix formed by co-factors of above matrix.
Then Cll = —4, ClZ =-1
Cn=-2,Cpn=3

o= ]

4 -2
:>ade:C1:[ }
-1 3

A

(B)-10A (C)81 (D)-1.141

_ 3
- Aadj A) = L

_[-12-2 -6+6
Tl —4+4 -2-12

-14 0 10
= =-14

{o —14} {o 1}
=14l

.. Option (A) is correct answer.

If k is a scalar and | is a unit matrix of order 3,
then adj (kl) equals-
A K1 (B)KA
[B]
We know,
Adj.(kA) = k™ (adj A)

(where, n is order of matrix A)
- adj (k1) = k&Y (adj 1)
= K2 @adjl=1)

(C©) -kl (D)-K1

.. Option (B) is correct answer.

d 0 0
The adjoint matrix | 0 d, 0 |isequals -
0 0 d
A 0 d,d; O
| 0 0 ds
®B)| 0 dd; O
| 0 0 dd,
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Sol.

Q.25

Sol.

dd; O 0
©)| 0 dyd; O
a4 0 0]
DO)| 0 dyd; O
0 0 d
[B]
d 0 0]
LetA=|0 d, O
0 0 df
Co-factors can be found as
cu=[7 Olzady co= Ol=0;
11— 0 d3 — U2u3, 12— 0 d3 - Y
c 0 d, o
13 — 0 0 -
0 0 d 0
Cu=- 0;Cp= = d,ds;
21 ‘0 d3 22 0 d3 143
o= |2 Y=o
23 — 0 0 -
ca=1Y Y=0;cp=- " Y=o,
31 — d2 y 32 0 0 — Y,
T g
33 — 0 d2 —u1y2
Cll C12 C13
C31 C32 C33
adjA=C'=| 0 dd; O

.. Option (B) is correct answer.

a 00

IfFA=|0 a 0] then]A||AdjA]|isequal to-
0 0 a

Aa (Ba’  (©a’  (D)a”

[C]
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1
o o o

0
0
a

o 9 O

Ciu Cip Gy
=C=|Cy Cyp Cy
Ca Cg Cgg

= matrix formed by co-factors of above matrix.

c aO—Z'C— OO—O'
11— 0 - 1 12 0 a— ’
Cu= O =0
13— 0 O_
c 0 0_0_ a o_az_
21 — 0 = Y, 22 0 a— ’
cu=— I Y=o
23— 0 O_
c 0 0_0_ a 0_0_
31— 0_ ) 32 0 O— ’
a 0
= =3
33 0 a
a? 0
=C=|0 a? 0
0 0 a2
a> 0 0
—adjA=C'=|0 a%? 0
0 0 a2
= |A| = a*and |adj A| = a°
= |A| . |adj . A] =a*.a° = &’
.. Option (C) is correct answer.
8“95“0”5 Inverse of a matrix
ased on
A =1 4
Q.26 Matrix |[-3 0 1|isnotinvertible, if -
-1 1 2
(A)L=-15 (B) A=-17
(C)A =—16 (D)1 =-18
A =1 4
Sol.[B] A=|-3 0 1
-1 1 2

IA|=0, A=-17
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1 2 10 . .
Q.27 IfA= ,B= and X is a matrix
3 -5 0 2

such that A = BX, then X equals -

1[-2 4 12 4
*) 5{3 5} ®) E[s —5}

2 4
©) (D) None of these
3 -5
Sol.[B] BX=A
B'BX=B"A
X=B"A
X = M A
| B
2 4
X = l
2 {3 - 5}
Q.28  If for a matrix A, A® = I then A™ equals -
(A) A? (B) A
(3) A’ (D) None of these
Sol. [A]
A=
Taking A both sides, we get
ATAA =AT
= A=A

.. Option (A) is correct answer.

SUES‘“’”S Special case of matrices
ased on

Edubull

-5 -8 0
Q.29 MatrixA=]3 5 0 |is-
1 2 -1
(A) Involutary (B) idempotent
(C) nilpotent (D) orthogonal
Sol.[A] A%*=1 S0 involutary
1 -3 -4
Q.30 MatrixA=|-1 3 4 |is-
1 -3 -4
(A) Involutory (B) idempotent
(C) nilpotent (D) orthogonal

Sol.[C] A’=0 A+0

Website : www.edubull.com Mob no. : +91-9350679141



Edubull

Q.31 If A is an idempotent matrix and 1 is identity
matrix of the same order, then the value of
n, n € Nsuch that (A + )" =1+127 A is-
(A)n=7 (B)n=8 (C)n=9 (D)n=3
Sol.[A] Idempotent Matrix A®=A
"Ci+"Cot o, +"'C, =127
2"=128
n=7

Questions .
based on System of equation

Q.32 For the equation x +2y + 3z =1,
2X+y+32=2,5x+5y +9z =4,
(A) there is only one solution
(B) there exists infinitely many solution
(C) there is no solution
(D) None of these

Sol.[A] A=3, A;=0,A,=-3, A;=3
x =0, y=-1 z=+1

Q.33 The equations x + 2y + 3z =1,
2X+y+3z2=2,5x+5y+9z=4have -
(A) Unique solution
(B) Infinite many solutions
(C) Inconsistent
(D) None of these

Sol.[A] A=3, A;=0,A,=-3, A3=3
x=0, =-1 z=+1

Fill in the blanks type questions

Q.34 Let A be a square matrix which satisfies the
equation A2 = A, then (I + A)* =................
Sol. A’=A
(1+ A= (1 +A)% (1 + A)?
= (17 + A% + 2Al1) (17 + A%+ 2Al)
=(I+A+2A) (1 +A+2A)
= (1+3A) (1 + 3A)
= (I + 3A)?
=17 + 9A” + Al
=1+15A

1 3 A+2
Q35 IfA=|2 4 8
3 5 10

is a singular matrix then
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Sol.

1 3 A+2
A=l2 4 8
3 5 10

For singular matrix, |A| =0

1 3 A+2
=112 4 8 |=0
3 5 10

= 1(40-40) -3 (20— 24)
+(A+2)(10-12)=0

=0-3(-4)+(A+2)(-2)=0

=>A+2)(-2)=-12

=>A+2=6

=>A=4
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EXERCISE # 2

i 0+0 1+0] [0 1
Part-A Only _smgle correct answer type _ _ - A
guestions 0+0 0+0| [0 O

. (al + bA)? = @I+ + b. 0 + 2abA

Q.1 If A and B are square matrices of order

3x3and|A|=-1, |B| =3, then |[3AB] equals- =2’ +_ 23DA )
(A) 81 B)-81 (C)-27 (D)-9 .. Option (B) is correct answer.

Sol. [B] Q4 Which one of the following statements, is true-
IBAB| = 27|AB| (A) Non singular square matrix does not have a
=27 |Al[B] unique inverse
=27(-1)x3 (B) Determinant of a non- singular matrix is
=_81 zero
. Option (B) is correct answer. (C) If A’ = A, then A is a square matrix

(D) If |A| =0, then |A. adj A| = |A [, where

Q.2 If AB = C; then A, B, C are- A = [ajj]axn
(A) A2x3, B3x2, szg Sol. [C]

(B) Asxz, Boxs, Caxs If A= A

(C) Asxz, Baxs, Caxz

i.e. order of matrices must be same
(D) A3><3u Bszy CSXS

Sol. [B] i.e. A must be square matrix.
If AB = C then .. Option (C) is correct answer
Option (B) is correct answer because Q5 the same order such that AB = 0,
Asx 2. Boxz = Caxs then -

(A)adjA=0oradjB=0
(B)adjA=0andadjB=0
(C)|A|=00r|B|=0

(D) None of these

0 1
Q.3 If A :{0 0} , | is the unit matrix of the order

two & a, b are arbitrary constant then

(al + bA)* = Sol.  [D]
(A) %l +ab A (B) a°l + 2abA If AB = 0. It does not mean that A=0or B =0.
(C)a’l +b* A (D) None of these Again product of two non-zero matrix may be
Sol.  [B] zero matrix.
a=12 1,212 0] . Option (D) is correct answer.
00" |01
2 _ 212 , p2p2 1 tan6/2
(al + bA)" =a‘l* + b*A° + 2ab IA Q.6 IfA= and AB=1.
- —tan6/2 1
P=1andaz= |0 01
- “1o ollo o then B =
00 (A) cos? 9 A (B) cos? LN
= = Null matrix. 2 2
0 0 0
© cos? — . | (D) None of these
A [t 0o 1 2
“|o 1]l0 0 Sol.  [B]
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1 tano/2 11|11 -26 1]-1 26
A= {_ } (A) — B) -
tan6/2 1 27 |0 27 271 0 27
AB =1 111 -26 1]-1 -26
) © — D) —
—B=A"1] 27|10 -27 27| 0 =27
_ 1 adj.(A) Sol. [A]
=ATE =S 3 2
|A| A=
c c 01
LetC= { 1 12} C C
Cu Cyp c=| " 12
Ca Cp
= matrix formed by cofactors of above matrix. . .
= Matrix formed by cofactors of matrix A.
Cu =1 Crp=tan 6/2; 5 Cu=1;Cp=0; Cxy=-2; Cp=3
C21:—tan9;C22:1 —~C= 1o
2 -2 3
0 1 -2
1 tan— ) -
= A) =
- ; > = C' =adj (A) {O 3 }
—tan— 1
2 3 2
|A| = 3-0=3
0 1
1 —tan9
sadja)=c’=| 2 R LGy F ‘2}
tan - 1 |Al 3]0 3
; Alzzl{l —2} {1 —2}
1 tanE 9 3|0 3
Al tane 1 ‘l 20
2 9 [0+0 0+9
1
—1+tan? Q=gec2 O =—{ }
2 2 9
i 1 -8||1 -2
np=pts A (A =L
|A| 2710 9]0 3
0 1 [1-0 -2-24
L 27 ]0+0 0+27
0
tan— 1 sec? 2 11 -26
2 2 = (A==
27 |0 27
B = cos? gx [taig —tar16/2] . Option (A) is correct answer.
2 Q.8 The solution of the equation
=c0s%0/2 x AT 1 0 1][x 1
. Option (B) is correct answer. -1 1 0jjy|=1]is

0 -1 1||z 2

(A)x=1,y=1,z=1 (B)x=-1,y=0,z=2

(C)yx=-1,y=2,z=2 (D)x=0,y=-1,z=2
Sol. [B]

3 2
Q7 IfA= {0 J , then (A™)? is equal to —

Power by: VISIONet Info Solution Pvt. Ltd
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Q.9

Sol.[A]

Q.10

Sol.[D]

1 0 1 X | 1
-1 1 0 yl =11
0 -1 1).]z] 2
X+0+2 1
= | -x+y+0|=
0-y+z |12

=>Xx+z=1
x+y=1
-y+z=2
y+z=2

:—y+z=2

 22-4
=z=2
= x=-1landy=0
.. Option (B) is correct answer.

Let three matrices

21 3 4 3 -4
A= ;B = and C = ,
e afmes S ]

then tr (A) + tr[AZBCj + tr[A(iC)z J

......... o0 =
8
(A)6  (B)9 (C)12 (D) None
BC =1
tr(A) + tr(A/2) + tr(AJA) + ....... o0
3 3 3
3+ —+—+ — + ... 0
2 4 8
= il =6
il gl
2

Let the matrix A and B be defined as

A= {3 2} and B = {3 1} , then the value of
2 1 7 3
Det (2A°BY) is
(A)2 B)1 ©-1 (D)2
Det 2A°BY) =22 |AP B
=2%|AP B
= 2%(-1) x g
2
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Q.11

Sol.[C]

Q.12

Sol.[C]
Q.13

Sol.[A]

4 6 -1
Consider the matricesA={3 0 2 |,
1 -2 5
2 4 3
B=| 0 1,C=]1].Outofthe given matrix
-1 2 2
products
(i) (AB)' C (i) C" C(AB)"
(iii) C'AB (iv) AT ABB'C

(A) exactly one is defined
(B) exactly two are defined
(C) exactly three are defined
(D) all four are defined
(A)(AB)'.C=(2x3).8x1)=2x1
possible
(B) C'C(AB)" = (1 x 3).(3 x 1).(2 x 3)
= (1 % 1).(2 x 3) not possible.
(C)C'TAB=(1x3).(3x2)=(1x2)
possible
(D)AT ABB'C = (AT x A). (B.BT) (C)
=(3%x3).(3%x3).(3x1)
=(3%x3).(3x1)=3x1
possible

Statement-1: If A is an invertible 3 x 3 matrix
and B is a 3 x 4 matrix, then A™ B is defined.
Statement-I1: It is never true that A+ B, A-B
and AB are all defined

Statement-111: Every matrix none of whose
entries are zero is invertible

Statement-1V: Every invertible matrix is
square and has no two rows the same

(A) TFFF (B) TTFF (C) TFFT (D) TTTF
Theoretical point.

P is an orthogonal matrix and A is a periodic
matrix with period 4 and Q = PAP' then
X = PTQ?%P will be equal to

(A)A (B)A* (A (DA
P is an orthogonal matrix
PPT=I X =PTQ¥%"p
Q =PAP' X = PT.PA*SPT p.
Q*=(PAPT) (P.APT) X =A%
Q%= PA%PT period is 4

M X=A

QZOOS - PAZOOSPT
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Q.14  If the value of a fourth order determinant is 3,
then the value of the determinant formed by the
co-factors, is
(A) 27 (B)64 (CO)1 (D) 81

Sol.[A] 27

One or more than one correct
Part-B :
answer type questions

a, 0 O0}|la, 0 O
+{0 b, 0|0 b, O

0 0 c¢2| |0 0 ¢

Q.15 ::‘] D; & D, are two 3x3 diagonal matrices, _af+a§ 0 0
en- _ 2 2
(A) D{D, is a diagonal matrix B 0 by +Db? Y 0 )
(B) D1D; = D,D; 0 0 c¢f+cs
(C) D? + D2 is a diagonal matrix - diagonal matrix.
Sol SZ)SO?S of these Hence, options (A), (B) and (C) are correct
o answers.
a, 0 O
LetD;=|0 b, O Q.16 If AB=Aand BA =B, then -
0 0 ¢, (A) A’B = A? (B)B°’A=B
(C)ABA=A (D) BAB=B
a, 0 0 Sol.[A,B,C,D]
S P 17 fA=[T 2] then iim LA
0 0 ¢y, Q. g 1 e anF IS -
a, 0 0][a, 0 © A) 0 a ®) 00
D:D,=|{0 b, 0|0 b, O 00 00
0 0 ¢||0 O ¢ 01 ]
' ? © [ j (D) does not exist
(a,a,+040 04040  0+0+0 00
=| 04040 0+bb,+0 0+0+0 Sol. -~ [A]
04040 04040 0+0+cC, A= |1
) . 01
a2, 0 p 1 a)(1l a 1+0 a+a
=| 0 bbb, 0 |=diagonal matrix A?= [ J( J: ( J
0 0 cc 0 1)0 1 0+0 0+1
1~2
) A (1 2a
a, 0 O0]|lay 0O O “lo 1
D2D1: 0 b2 0 0 bl 0
3 A2 1 2a)(1 a 1+0 a+2a
0 0 ¢,||0 0 ¢ A=A A= =
N 0 1){0 1 0+0 O0+1
aa, O 0 | (1 3
=| 0 bb, 0O |=diagonal matrix. “lo 1
0 0 ¢y | 1 na
i N
. D,D, = D,D; Similarly, A" = (0 1}
a 0 0pfa 00 lim LAv=jm L[t M
DS°+D,={0 b, 0[[0 b, O " now n noon (0 1
0 0 ¢[00 0 ¢
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. (1/n a 0 a o . 1 0
= lim = Similarly, A™ =
n»o|{ 0 1/n 00 -n 1
.. Option (A) is correct answer. ) 1 . . 1[1 0
im =A"=lm =
n—-o N nbon|—n 1
10
Q.18 LetA{ } then - = im (M0 000
11
nso| =1 1/n -1 0
(A)A™" = 1o vneN 1 11 0
“l-n 1 Also, lim — A" = lim —2{ }
n—w n n—wo n —nN 1
1 0 O
®) r!inoo _Anz{_l 0} ~|un® 0 00
n =1lim| 1 2| =
1 00 nowo | —— 1/n 00
(C) Iim —ZA’”= { }
n—o 00 .. Options (A), (B) and (C) are correct answers.
(D) none of these
Sol. [A, B, C] Q.19 If A and B are square matrices of the same
10 order such that A=A, B*=B, AB=BA =0,
A= L J then
(A) AB?=0
c:{cﬂ Cu} (B) (A+B)*=A+B
Ca Cp (C)(A-B)’=A-B
= matrix formed by cofactors of A. (D) none of these
Cll =1; C12: -1; C21: 0; C22: 1 Sol. [A, B]
1 — Given A’= A, B*=B
'C:{o 1} AB=BA=0
1 0 = AB’=AB =0
«'~ade=CT={_1 J (A+B)?=A2+B?+BA+AB
=A+B
IAlI=1-0=1 .
10 .. Option (A) and (B) are correct answers.
A 1 = = - [
N 1 11 Q20 If A c d (where bc = 0) satisfies the
Aroaiai| T O[T O equations x* + k = 0, then -
R [ N (A)a+d=0 (B)k=—A|
m C) k=|A| (D) none of these
= | YT sol. [AC]
-1-1 0+1

~[2

) a bjla b
A+k=0=> +k=0
c d|jc d

a’+bc ab+bd| _
=k+ ) =0
ac+cd bc+d

~[1+0 0+0] [1 ©
T |-2-1 0+1| |-3 1

Power by: VISIONet Info Solution Pvt. Ltd
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2
ks [a +be ab+bd}zo

ac+cd bc+d?

a?+bc+k ab+bd | _
= =0

ac+cd  bc+d?+k
—a’+bc+k=0;ab+bd=0
ac+cd=0andbc+d*+k=0
=b(a+d)=0andc(a+d)=0
=bc(a+d)’=0
=bcz0anda+d=0

Also,bc+d’+k=0=bc+d(-a) +k=0

b
— Kk=ad—bc= ‘: ‘:lAl

d

Hence, Option (A) and (C) are correct answer.

1 -1 0
Q21 IfA*'=|0 -2 1 |, then-
0O 0 -1
(A) 1A =2
(B) A is non-singular
1/2 -1/2 0
(C)Adj.A=| 0 -1 1/2
0 0 -1/2

(D) A is skew symmetric matrix
Sol. [B, C]

1 -1 0 ,
Af].: 0 -2 1 :adi
|A]

0 0 -1

Here, |A| = 0 i.e. A must be non-singular.

X+ A X X
Q.22 LetA=| x X+A X |,
X X X+ A
then A exists if -
(A)x=0 B)YA=0

C)3x+A1=0,A=0 (D)x=0,A=0
Sol. [C]
X+A X X
A= X X+A X
X X X+A

o At if A 0

|Al

Power by: VISIONet Info Solution Pvt. Ltd

X+ A X X
SJAI=] X X+A X
X X X+ Al

= (X + ) ¢+ A2+ 20 — x2) = X + Ax — %P
+ X (X =% = AX)

= (X + 1) (A% + 2Ax) — X (AX) + X(= AX)

= XA2 + 20 + 10+ 20 - X - X

=3+ 32 = A2 (L +3x) %0

=>A#0and3x+A=0

.. Option (C) is correct answer.

Q.23 A square matrix A with elements from the set
of real numbers is said to be orthogonal if
A’ = A, If A is an orthogonal matrix, then -
(A) A is orthogonal
(B) At is orthogonal
(C) Adj. A=A’

(D) |A7=1
Sol. [A, B]
If A'is orthogonal, then AA'= |
SA=A"
Since, A is orthogonal, then A’ is also orthogonal
matrix i.e. A must be orthogonal matrix.

Q.24 Let A, B and C be 2 x 2 matrices with entries
from the set of real numbers. Define * as
follows A*B = —AB; BA , then
(A)A*B=B*A
(B) A*A=A?
(CO)A*(B+C)=A*B+A*C
DYA*I=A

Sol.[A,B,C,D]

Assertion-Reason type questions

The following questions 25 to 27 consists of

two statements each, printed as Assertion

and Reason. While answering these questions

you are to choose any one of the following

four responses.

(A) If both Assertion and Reason are true
and the Reason is correct explanation of
the Assertion.
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Q.25

Sol.

Q.26

Sol.

(B) If both Assertion and Reason are true
but Reason is not correct explanation of
the Assertion.

(C) If Assertion is true but the Reason is

false.
(D) If Assertion is false but Reason is true

Assertion : There are only finitely many
2 x2 matrices which commute with the matrix

1 2

-1 =
Reason : If A is non-singular then it commutes
with I, Adj Aand A™.
[D]
Since, matrices holds good for commutative law
whether it is 2 x 2 or 3 x 3 or higher orders.

. Assertion is not correct. While reason is

correct.

.. Option (D) is correct answer
Assertion : If A is a skew symmetric of order 3
then its determinant should be zero.
Reason : If A is square matrix then
det A =det A’ = det (-A)

[C]
Since, A is skew symmetric matrix
0 -h —g
LetA=|h 0 -f
g f 0
0 -h -g
|Ajl=|h 0 -f
g f 0
=0 (0 +f?) +h(0 + gf) — g(hf — 0)
=hgf-hgf=0

Hence assertion is correct.
Reason :
Since, A is square matrix (other than skew

symmetric)

1 2 3
LetA=(1 -1 0

0 2 1],

Power by: VISIONet Info Solution Pvt. Ltd

Q.27

Sol.

1
A=12 -1 2
0 3x3
1 2 3
A= |1 -1 0/=1(-1-0)-2(1-0) +3(2-0)
0 2 1
= 12+6
=3
1 1 0
A= 2 -1 2/=1(-1-0)-1(2-6)+0 (0 + 3)
3 0 1
=_1+4=3
A= - A = -3

Since, |A| = |A'] = FA|
.. Reason is not correct.

.. Option (C) is correct answer.

Assertion : If a, b, ¢ are distinct and X, y, z are
not all zero given that ax + by + cz = 0,
bx+cy+az=0,cx+ay+bz=0thena+b+c=0

Reason : a> + b? + ¢ > ab + bc + ca if
a, b, c are distinct
[D]

ax+by+cz=0
bx+cy+az=0
cx+ay+bz=0
a b c
b ¢ a|=a(bc—a’ -b(b*-ca)+c (ab—c?)
c ab
=abc—a®— b’ +abc + abc — ¢
=3abc—a’—b®-¢c?
=(@b+bc+ca—a’-b’—c)(a+b+c)=0
= Either(a+b+c)=0
or (ab + bc + ca—a?—b*—c?) =0
or@+b+c)=0and
(ab+bc +ca—a?—b*—c?) =0
Also, from the property of AM .> G.M.
a’ +b? b? +¢? c?+a®
>ab; >bc; >ca
2 2 2
Adding above three terms, we get
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2(a% +b% +¢?) (e + be + (B)yn=3 (Q) 240 possible matrices
> (ab + be + ca) (C)n=6 (R) 12 possible matrices
— (@ + b%+ ¢ > (ab + bc + ca) | (D)n=5 (S) 72 possible matrices
. Assertion is false but reason is true. ol '&%E’E_)R’C_)P’ b=Q
.. Option (D) is correct answer. iCyx3x41=T72
B)n=3
Column Matching type questions | © C322><3! =12
n=
a 0 § | =
Q.28 Letay="CyforO<k<nand Ac=| ** b CG_XSA'X 61 = 2880
Csx2%x51=240
EA A a o0
and B=) AcAy = ! 1 2 h-2c —2c
- 0 b Q.30 LetA={ ]B={ }
-1 - o A
Column-I1 Column-11
(A) a ® 2 nc )y C= {“1_M * } be matrices then
n+1- " H —y1-2p
(B)a-b QO match the following:
2n
(Ca+b (R) "Cons Column-1 Column-I1
(D) % )1 (A) AX = XA for X = (P) A
Sol. AR;B—>Q;C—oP:D—S (B)X’=lforX= (Q)C
oL _;_;C_’Q’ -rPo (C)X?=—1forX= (R)noneof AB,C
KTk . . (D) X?=XforX= (S)B
AcAcsy = {a“ } {ak } sol. [A>S;B—>Q;C—P:D>R]
0 a, 0 agy (A) AxA=AxA
B akak—l 0 AB - 1 2 7\,_20 _ZC
Ak-Ak+1— -1 - c by
0 a8y L
n-1 Ag=| A —2c+2x}
A A, = :—K+C 2C—A
k=1 BA= |A—2C —20} [1 2}
[COC +C C2+ EnGEPe) 0 } | C A I Rl
CC,+C,Ci+...+4C,,C, BA = [ % 2xa-2c
Tle=A 2c-x

a=CoCi+CiCo+ ... + C1 Cro="Cry—n
b=aC, +...... +Ch1Ch=""Chi—n
(1)a=b=%C,;-n
(2)alb=1
(3)a+b=2.2"C,;-2n

=2[*"Cr1—n]
(Aa-b=0

Q.29 Using n distinct real numbers matrices each
having distinct elements are to be used in
making matrices of all possible order then
possible arrangements are
Column-I Column-I1
(A)n=4 (P) 2880 possible matrices

Power by: VISIONet Info Solution Pvt. Ltd

(B) X2=1I X=c

R
1o 1

(C) X*=-1

el 410
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P I
0 -1

(D) X?=X. None for A, B, C.
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EXERCISE # 3

Subjective Type Questions |

b
Q.1 Let A = B J where a = 0. Show that for

o D@ -
(a-1

0 1

b

1

a2z |2 bjla b

1o 1]lo 1
_a2+0 ab+b
_0+0 0+1

n>0A"=

a
Sol. Let A= {
0

a? ab+b_
0 1

Ad=AZ A

:_a2 ab+b|[a b
0 1 0 1

_ _a3+0 baZ+ab+b
| 0+0 0+1

_ _a3 b+ ab + ba?
| 0 1

a® b+ab+bal

A=A A=
0 1

4 a*+0 ba+b+ab+a’b
0+0 0+1

_ {a“ b+ab+a2b+ba3}

0 1
M
M
Similarly,
A = a® b+ab+a’b+ba+..
0 1

Power by: VISIONet Info Solution Pvt. Ltd

_ a* bl+a+a’+..+a"?t
0 1
(" -1
_la" b——~=
= A"= (a-1)
0 1

Hence proved.

Q.2 Suppose a matrix A satisfies A>—5A + 71 = 0.
If A®=aA +bl, find a.

Sol.[1265]

Q.3 Find the value of adj (P%) in terms of P where
P is a non-singular matrix and hence show that

adj (Q* BP ™) = PAQ,

giventhatadjB=Aand |P|=|Q| =1

Sol.  adj (P = adj ("’%DJ

B e

Sol.

o banl}

=adj adj P
= [P[ 2 P (Assume order of P is n) = P
Also, adj (Q "' BP ") = (adj P ) adj Q 'B

_ (adj(ald%rj] adj B adj Q *

= PI"% P.A. adj (adj Q}

QI

=PA.1Q"*Q
=PAQ. Hence proved.

Matrix A is such that A% = 2A — I, where 1 is
the identity matrix, then for n > 2, find the
value of A".

AZ=2A_| .. (1)
Multiplying by A in (1), we get
A’=2A% —IA

=2Q2A 1) -IA

= 4A 21 -A

A’=3A-2I ..(2)

Multiplying by A in (2), we get
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Q.5

A" =3A% 2Al

=3(2A 1) —2Al

=6A -3l 2A

A*=4A 3 .. (3)
Multiplying by A in (3), we get

A® = 4A° 3Al

= 4(2A-1) -3A

=8A -41 -3A

= 5A -4l .. (4
Multiplying by A in (4), we get

A°=5A% _4A|

=5A? 4A

=5(2A-1) -4A

=10A -51 4A

= 6A -5l

M

M

Similarly, A®™Y = (n-1)A — (n -2)I

Now, multiplying by A in above equation, we get
A"=(n-1)A*= (n-2) Al

=(n-1) 2A-1) - (n-2)A
=(n-12A-(n-1) I - (n-2)I
=A2n-2-n+2)-(n-1)I
=A.n-(n-1)l

=A"=nA-(n-1)I

Discuss for all values of A, the system of

equations :
X+y+4z=6
X+2y+22=6

Power by: VISIONet Info Solution Pvt. Ltd

Sol.

Q.6

Sol.

AX+y+z=6
as regards existence and nature of solutions
X+y+4z=6
X+2y+2z=6
AX+Yy+2=6
Ax=B
11 4 6
1 2 2 =16
S| 6|
11 4 6
A=|1 2 2|;B=16
Aol 6
1 6
C=[A:B]=|1 6
A 6
Rg—)ZRg—Rz
1 1 46
C= 1 2 2 6
2»-1) 0 0 6
Rz—)Rz—Rl
1 1 4 6
C= 0 1 -2 0

2r-1) 0 0 6

If rank of A=rank of C=3
Then there will be unique solution and

L-1)#0=>A=1/2

Using matrix method find the values of A and p
so that the system of equations.
2x—-3y+5z=12
3X+y+Az=|
X—7y+8z=17
(@) unique solution
(b) infinite solution (c) no solution.
2x—-3y+52=12

3X+y+Aiz=H
X—7y+8z=17
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1 A||ly|=|u

Q.7
2 -3 5 12
C=[A:B]={3 1 XA p
1 -7 8 17
Rl—)szRl SOI
1 4 (A-5 (u-12)
C=13 1 A u)
1 -7 8 17
Rz—)R2—3R1
(1 4 A-5 (u-12) |
C=|0 -11 (15-2)) (36-2u)
|1 -7 8 17|
R3—)R3—R1
(1 4 A-5 (u-12) |
C=|0 -11 (15-2)) (36-2u) Q.8
|0 11 (13-2) (29-) |
R3—)R3*R2
1 4 A-5 (u-12) |
C=[0 -11 (15-21) (36-2u) Sol.
0 0 (-2 (7-w |
(a) for unique solution
Rank of A=rankof C=r=n
where, r = Rank
n = order of matrix
LAE2
(b) For infinite solution
Rank of A=RankofC=r<n
ile.A=2andpu=7 Q.9

(c) For no solution

Power by: VISIONet Info Solution Pvt. Ltd

Rank of A = Rank of C

SLA=2and p=7
2 0 —-a

Given A= |5 a 0 | For what values of o
0 oo 3

does A' exists. Find A" & prove that
Al=A?_6A+11lwhen o =1.

|A| =0

2 0 -«

5 a 0|#0=a(-ba+6)x0=a=0and
0 o 3

o # 6/5

2 0 -1

Now a=1thenA=|5 1 0| =]A|=1
01 3

-1 1
-15 6 -5
5 -2 2
A'=A?_B6A + 111
I=A-6A%+11.A
Put value of A
Then R.H.S=L.H.S

A’1 = —ad"A =
[A

Now

Solve the following systems of linear equations
by matrix method.

()2x-y+3z2=8 (iyx+y+z =9
X+2y+z=4 2X+5y+72=52
3X+y-4z=0 2X+y-z =0
AX=B = X=A"B

(2 -1 3 _
A=|-1 2 1 ats A 1

A

|13 1 -4 Al 38

[x
X=1y

| Z

8
B=|4

0

If the following system of equations
@-t)yx+by+cz=0,bx+(c-tly+az=0
and cx + ay + (b — t) z = 0 has non-trivial
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Sol.

Q.10

Sol.

solutions for different values of t then show
that we can express product of these values of t
in the form of determinant
homogenous equation so for non trivial solution
a-t b c
b c¢c-t a|=0
c a b-t
(a—1) [(c—1) (b—t)—a’] - b[b(b — t) — ac] + c[ab
-c(c-t]=0
-t +t%(a+b+c)—t(@ +bc+ca—a’—b?-c?)-—
a®-b®-c*+3abc=0
product of roots = a> + b® + ¢ — 3abc
a b c
=—|b c a
c ab

Matrices A and B satisfy AB = B! where

2 -1
B= . Find
2 0

(i) without finding B, the value of k for which
KA-2B*+1=0

(ii) without finding A™*, then matrix X
satisfying A XA =B

(iii) The matrix A, using A™

(i) KA—2B*+1=0

k(AB)-2(B'B)+B =0

kB'-21+B=0

ki-2B+B?=0
ki=2B-B?>  compare k=2
(i) A*XA=B
XA = AB
X=ABA*
X=B'A"
X = (AB)™
X=B""'=B
(iii) AB=B™*
AB?= |
AAT=|
Then A™ = B?
2 o)l o]
A=
2 0|2 0
A=

G

AA =

Power by: VISIONet Info Solution Pvt. Ltd

Q.11

Sol.

sl

Compare
a:_l b:l
2 2
c=-1 d:l
2

If A is a skew symmetric matrix and | + A is
non singular, then prove that the matrix
B=(1-A) (I + A" is an orthogonal matrix.

Use this to find a matrix B given A = { 05 ﬂ
A is skew symmetric matrix AT = — A
BB'=(1-A) (I+A)*[(1-A) (1+A™

BB =(1-A) (I+A) [1+A)T (1-A)
BB'=(1-A) (1+A)*(1-A"1+A)

BB =(1-A)[(1I-A) (1 +A)]*(1+A) [a-

A (N+A)=01+A) (I-A)]

Q.12

Sol.

Q.13

Sol.

BB'=(1-A)[(1+A) (I-A]*(+A)
BB'=(1-A) (I-A)*(1+A)1+A)
BB =Ix1=|

Given A = {_kl 02} , where k is only integer
show that A? + 3A + 21 = 0 and use this result
to find out matrices B and C such that A = B® +C*
A2+3A+21=0

A’+3A%+2A=0

AP+3A%+3A+P=A+

A+1P-P=A

A=A+ +(1)°

B=A+1

C=-1

sy g]we= 2]

Such that AP = P and a + d = 5050. Find the
value of (ad - bc)

AP =P
a bjip|_|p
c dl|q] g
ap+bg=p (1)
cp+dg=q ...(2)

both equation for value of p/q

Website : www.edubull.com

Mob no. : +91-9350679141



Edubull

l1-(@a+d)+ad=hc
ad—bc=(a+d)-1
ad — bc =5050 — 1 = 5049

Passage based objective questions |

Passage | (Question 14 to 16)

Let A and B are two matrices of same order i.e. Q.15
3 x 3 where

1 -3 2 2 1 3 Sol.
A=12 K 5| B=|4 2 4

4 2 1 3 35

On the basis of above information, answer
the following questions-

Q.14  If matrix 2A + 3 B is singular, then the value of

Kis -
40
A) -3 B) - —
(A) (B) 17
42
© _E (D) None of these
Sol. [B]
1 -3 2 2 1 3
2A+3B=2[2 k 5|+3|4 2 4
4 2 1 335
(2 -6 4 6 3 9
=|4 2k 10|+|12 6 12
18 4 2 9 9 15

[ 246 -6+3 4+9
=| 4412 2k+6 10+12
| 8+9 4+9 2+15

8 -3 13
=16 2k+6 22
17 13 17
8 -3 13
- 2A+3B|= |16 2k+6 22| =0
17 13 17

{Because 2A + 3B is a singular matrix)

= 8[34k + 102 —286] + 3 [16 x 17 — 17 x 22]
+13[16 x 13 34k -102] =0

= 8[34K - 184] + 3 x 17 x (-6)
+13(208 - 102) -13x 34K =0

= 34K (8 -13) =8 x 184 + 17 x 18 — 13 x 106

Power by: VISIONet Info Solution Pvt. Ltd

= 34K (-5) = 1472 + 306 —1378

= 17781378
K=_20 _ 4
~34x5 17

.. Option (B) is correct answer.

If K =2 then tr(AB) + tr(BA) is equal to -
(A) 66 (B)42 (C)84 (D) 63

[C]
Fork=2
1 -3 2 2 3
A=|2 2 5;B=|4 2 4
4 2 1 3 35
1 -3 2112 1 3
AB=|2 2 5|4 2 4
4 2 1|3 3 5

[2-12+6 1-6+6 3-12+10
=|4+8+15 2+4+15 6+8+25
_8+8+3 4+4+3 12+8+5

4 1 1
=|27 21 39
(19 11 25

... trace of (AB) =tr. (AB)
= sum of diagonal element
=-4+21+25
=-4+46
=42
2 1 3|1 -3 2
Also,BA=|4 2 4||2 2 5
3 3 5|4 2 1

[2+2+12 -6+2+6 4+5+3
=|14+4+16 -12+4+8 8+10+4
_3+6+20 -9+6+10 6+15+5

(16 2 12

=124 0 22

129 7 26

.. trace of (BA) =tr. (BA)

= sum of diagonal elements
=16+0+26=42

oo tr. (AB) +tr. (BA) =42+42
=84
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.. Option (C) is correct answer.

Q.16 IfC=A-Bandtr(C)=0then Kisequal to -

(A)5 B-5 (7 (D) -7
Sol.  [C]
1 -32] 213
C=A-B=|2 k 5|-|4 2 4
4 2 1| |3 35
1 -4 -1
=|-2 k-2 1
1 -1 -4

.. traceof C=tr.(C)=0
=-1+k-2-4=0
=k-7=0

=>k=7

.. Option (C) is correct answer.

Passage 11 (Question 17 to 19)

If A and B are square matrix of order 3 given
by

1 2 4 1 2 3
A=|4 3 5|B=|4 5 6
2 46 7.8 9

On the basis of above information, answer
the following questions-

Q.17 adj (adj A) is equal to -

(A) 100 A (B) 10 A

(C) 1000 A (D) None of these
Sol. [B]

We know,

adj (adj A) = |A"? A

where, n is order of matrix

. adj (adj A) = (10)*2 A = 10A
.. Option (B) is correct answer.

Q.18 |adj (adj A)| is equal to -

(A) 10 (B) 100°

(C) 10* (D) None of these
Sol. [C]

We know,

2 2
ladj (adj A)| = |A|"Y" = 10D

=10*
Power by: VISIONet Info Solution Pvt. Ltd

.. Option (C) is correct answer.

Q.19 |adj (AB)|isequal to -

(A) 100 (B) 1000
(C) 10 (D) None of these
sol.  [D]

1 2 4]]1 2 3
AB=1|4 3 5|4 5 6

2 46 9
[1+8+28 2+10+32 3+12+36
4+12+35 8+15+40 12+18+45
|2+16+42 4+20+48 6+24+54

[27 44 51
=51 63 75
60 72 84

27 44 51
|AB|= |51 63 75
60 72 84
=27 (-108) — 44(-216) + 51 (-108)
=44 x 216 —108 x 78
=1180
.. Option (D) is correct answer.

Passage 111 (Question 20 to 22)

2 -2 -4 -4 -3 -3
IfA=|-1 3 4 |&By=/1 0 1
1 -2 -3 4 4 3

B, =adj(Bn1), n € N and I is an identity matrix
of order 3 then answer the following questions

Q.20 Det. (A +AZB; +A3+A;Bg +.....10 terms) =

(A) 1000 (B) — 800

(C) 0 (D) 8000
Sol.[C] |A|=0

B| =1

Det (Ag + Ag> Bo® + Ag> + ....... )=0

Q21 Bi+By+....... +Byg =

(A) Bo (B) 7Bo

(C) 498, (D) 491
-4 -3 -3
Sol[C] Bo=|1 0 1
4 4 3
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~4 -3 -3

adj(B)=|1 0 1
4 4 3

B, = adj B, = B,

B, = adj (adj Bo) = B,

M
Bag = adj ( ....... adj (Bo)) = B,.
Then Bl + BZ + ... + B49 = 4980

Q.22  For a variable matrix X the equation AgX = C,
-4
whereC=1| 1 | will have
4

(A) unique solution

(B) infinite solution

(C) finitely many solution

(D) no. solution

Sol.[D] |Aq =0

-1 2 -4}|-4 -3 -3

(adjA)B=|1 -2 4 1 0 1=
-1 2 -4/|4 4 3

0

No solution.

Power by: VISIONet Info Solution Pvt. Ltd
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EXERCISE # 4

Old IIT-JEE questions |

Q.1 If A and B are square matrices of equal order,
then which one is correct among the following?

a b c
Sol. A=|b ¢ a
c ab

[1995S] abc=land ATA=1
(A)A+B=B+A (B)A+B=A-B b ol
(C)A-B=B-A  (D)AB=BA oA =lb ¢ a
sol.  [A] \
Q.2 |fA:[a 0]5{1 0} and A? = B, a b clfa b c]
11 5 1 A'A= b c a|lb c a
then- ¢ abllcahb

[T Scr. 2003] F oo
a“+b“+c ab+bc+ca ab+bc+ca

(A) Statement is not true for any real value of o 2 2 o
=|ab+bc+ca b +c“+a“ ab+bc+ca

Bla=1
B) ab+bc+ca bctcatab c?+a?+b?

Ca=-1
(D) o = 4 10 0
Sol.  [A] P
0 01

ST |

—a’+b’+c’=landab+bc+ca=0

A= | Ofjo O Since (a*+b?+c*—ab—hc—ca) (a+b +c)

1 1)1 1 s s s

=(a’ + b’ +c’-3abc)

_ {az +0 O+O} _ [ o? 0} We know,

at+l 0+1] [a+l 1 (a+b+c)>=a’+b” +c?+2(ab + bc + ca)
= A’=B za?+b?+c?+2%x0 =1

o2 0 10 S (atb+c)=1
2 B 3 3 3

a+l 1| |51 o (@ +Db®+ ¢’ —3abc) =
—~o?=1landa=4 (@®+b®+c?—ab-bc—ca) (a+b+c)
= a=+land o =4 =(1-0)(1) =1
They are not satisfied simultaneously. =a+b’+c®-3x1=1
. Option (A) is correct answer. sa+bhi+c’=4

a b c a 2 5 _
Q3 Ifmatrix A=|b c a|,wherea b, care Q4 [2 OJ:A& ATl = 125, then o is —
c a b

[HT Scr. 2004]
real positive numbers, abc = 1 and AT A = |, (A) 0 (B)+2 (C)x3 (D)%5
then find the value of a® + b>+ ¢ [IIT2003] sl [C]

. oa 2 3
Given = Aand |A’| =125
2 o

Power by: VISIONet Info Solution Pvt. Ltd
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A= | ® 2||la 2
12 all2 «a
_ o’ +4 20+2a _ a’+4 4o
20+ 20 4+oc2 4o a2+4
A = a?+4 4, {Ot 2}
boo  a’+4|]|2 «a

- o® +40+80 202 +8+ 402
4024202 +8 8o+al+4a

_|a®+12a  60”+8
60 +8 o+12a

o®+120 60’ +8
602 +8 ol +12a
= (o + 120))% — (60 + 8)? = 125

= a’+1440” +240" — (360" + 64 + 960%) = 125
= a°— 120 + 4802 = 189

above equation satisfy o = +3

.. Option (C) is correct answer.

= A3 = =125

Q5 If M is a 3 x 3 matrix, where det M = 1 and
MM = I, where 'I' is an identity matrix, prove
that det(M-1) =0 [1IT 2004]
Sol.  Det (M — 1) = Det (M — MM") = Det M. Det(1 —
MT) = Det (M) Det (I - M)"
Then Det(M—1)=-Det(M-1)
Det (M — 1) =—Det (M —1)
2Det(M—1)=0=Det(M—-1)=0

la 0 1 a 1
Q6 A=l1 ¢ b|,B=|0 d
f g

If there is a vector matrix X, such that AX = U

has infinitely many solutions, then prove

that BX = V cannot have a unique solution. If

a +d = 0. Then prove that BX = V has no

solution. [1IT 2004]
Sol. Given

Power by: VISIONet Info Solution Pvt. Ltd

a 0 1 a 1 1
A=|1 ¢ b|,B=|0 d c/,
1 db f g h
f a?
u=|g|,v=10
h 0
Ax=U
=x=A"'U
,1_3.de
|A|

For infinitely many solutions, |A| =0
a 01

=JAl=|1l ¢ bj=alcd-db)-0+1(d-c)=0
1 d b

—abc—adb+d-c=0

=c(ab-1) +d(1—-ab)=0

= @b-1)(c-d)=0

—ab=1andc=d

f
Also, |A| = g|=0
h

Y
o o o

=a(ch-dg)-0+f(d-c)=0
=ac(h-g)-0+f0)=0

=>h=g
a f 1
Adl=|1 g b
1 h b

=a(gb—hb)—f(b—b) +1(h-g)
=ab(g-h)-f0)+(h-g)=0
= (g-h) (ab-1)=0
=g-h=0
=g=h

f 01
|Asl=1g ¢ b

h db

=f(cb—db) — 0+ 1 (gd - hc) =0
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=>f0)+c(@-h)=0 =g=h 1 0 0]f1 0 0O
~ab=1,c=dandg=h A=|0 1 1(|0 1 1
We can take, Bx = V 0 -2 4||0 -2 4

- X=BV [1+0+0 0+0+0 0+0+0
i ={0+0+0 0+1-2 O0+1+4
1 _ adjB
SRETY 0+0+0 0-2-8 0-2+16
a 1 1 ) 1 0 O
S B|=0 d ¢ =0 -1 5
f g h |0 -10 14
=a(dh—gc) — 1(0—fc) + 1 (0 — fd) Al aTJA(/?)
=ac(h-g)+fc—fd
=ac (h—g) +f(c—d) Cin Ci2 Cig
=ac (0) +f(0)=0 C=|Ca Ca Cys
Cs1 Cszp Cgs
= |B|=0 _
= matrix formed by cofactors of A.;
S Bx=V

C11=4+2=6;C;,=0;C;3=0

can't have a unique solution.

2

Cy1=0;Cp=4;Cp=2

a 1l a Cs1=0;Cs=-1;C5=1
Also, [ByJ= |0 d 0 |=a(0)—1(0) + &’ (—fd) 6 0 0
f g O cC=|0 4 2
21 0 -1 1
=—afc#0 6 0 0
_ C'=adj(A)=|0 4 -1
.. Bx =V has no solution.
02 1
1 0 0 100 100
Q7 LetA=|0 1 1|&I=0 1 0]and A AI=10 1 1/=1(4+2)-0+0=6
0 -2 4 00 1 0 -2 4
1.2 . . 'A’lzl(A2+CA+dI)
= = [A°+ CA +dI], find ordered pair (c,d) ? " 6
6
[T Scr. 2005] 6 0 0 .
(A) (6, 11) (B) (-6, -11) 0 4 -1 XE:E(AZ+CA+dI)
(C) (-6, 11) (D) (6, -11) 02 1
Sol. g?] 60 0] [1L 0 0
VR ~lo 4 -1l=]0 -1 5|+
Y °© 100 02 1 0 -10 14
A=l0 1 1|&l=|0 1 0
0 -2 4 001 c 0 O d 00
0 ¢ c|+/0 d O
0 —-2c 4c 0 0d

Power by: VISIONet Info Solution Pvt. Ltd
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0 O
= 4 -1
0 2 1
l+c+d 0+0+0 0+0+0
=|0+0+0 -1+c+d 5+c¢c

0+0+0 -10-2c+0 14+4c+d

=c+d+1=6 =c+d=5
=>d=11

=5+c=-1 =Cc=-6
Hence ordered pair (-6, 11)

.. Option (C) is correct answer.

31
xaz|t Yar<l2 2
Q.8  Letamatrix A= &P =
01 13
2 2

Q = PAPT where P' is transpose of matrix P.

Find PT Q%% P js - [1IT Scr. 2005]

1 2005

A

( ){0 1 }

® L[ 200543 6015
41 2005  1-2005+3

© L 1+2005y3 2005
4| 2005  1-2005y3

D) {2005 2005}

0 1
Sol.  [A]
Given
N
11 - o
A= &P=| 2 2
{0 J 143
2
Q =PAPT
R IR
Since,PPT=| 2 2 || 2 2
1 Bl1 B
2 1l2 2
3,1 -3 48
_| 4 4 4 4
3,43 1.3
4 4 4 4

Power by: VISIONet Info Solution Pvt. Ltd

10
= =] =>p'=p?
01

PTQ2005 P

2005 times

=P [1 SPAR) PASAPEY D a8 D4 13 ]P

- PT [PAZOOS P—l] P= AZOOS

. , [1 0][1 1
Since, A =
0 1/l0 1
140 141] [1 2
“lo+0 0+1] |0 1
1 211 1
Al=A2 A=
0 1/l0 1

_1+01+2_13
“lo+0 0+1] |0 1

By symmetry, A?% = {1 2005}
0 1
4 T2005 p — 1 2005
L PQTTP= {0 1 }
Passage (Q.9 to Q.11) [11T-2006]

100

IfA=1]2 1 0}, if U, U, and Uz are column
321

matrices satisfying
1 2 2

AU;=|0|,AU,=|3|,AUs;= 3| ,and Uis
0 0 1

3 x 3 matrix whose columns are U,, U,, Us then
answer the following questions.

Q.9 The value of |U| is —

(A) 3 (B)-3 (C)32 (D)2

a a, a,

Sol.[A] U= |b, Up=|b, | Uy=|h,
o c, Cs
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Q.10

Sol.[B]

Q.11

Sol.[A]

Q.12

1 0 0] [a, 1 100
2 1 0| |b|=1|0 2 10
13 2 1] [ 0 3 21
[a, 2
b, | =3 same as
c, 0
compare
compare
a; = 1 d =
2 az3=2
bl =2 bz =
-1 b3 =-1
¢ =1 C, =
—4 C3 = -3
1 2 2
So U=|-2 -1 -1
1 -4 -3
lU|=3
Sum of the elements of U™ is—
(A)-1 (B)O (€5 (D)3
; -7 =14 0
U’lzad—JU:1 5 1 -3| sum of all
Ul 39 o0 3
element=0
3
Find the value of [3 2 0JU | 2| is -
0
(A)5 (B) 5/2 (C) 4 (D) 3/2
1 2 2|3
[320] |-2 -1 -1||2|=5
1 -4 -3||0
Consider the system of equations
X-2y+3z=-1
—X+y-2z=k
Xx—-3y+4z=1

Statement-1 : The system of equations has no
solution for k = 3.
Statement-2 : The determinant

1 3 -1
-1 -2 k|=#0fork=3.  [IIT 2008]
1 4 1

(A) Statement-1 is True, Statement-2 is True;
Statement-2 is a correct explanation for
Statement-1

Power by: VISIONet Info Solution Pvt. Ltd

Sol.

(B) Statement-1 is True, Statement-2 is True;
Statement-2 is not a correct explanation for
Statement-1

(C) Statement-1 is True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True.

[A]

1 -2 3
since A=|-1 1 -2/ =0
1 -3 4
... for having either A,=0o0r Ay=0o0rA,#0
no solution
-1 -2 3
A= Lk 1 -2 %0
1 -3 4
= 3-k#0= k=#3
1 3 -
Now again |-1 -2 k|l #0=>k=3
1 4 1

Passage (Q.13 to Q.15)

Q.13

Sol.

Q.14

Let A be the set of all 3 x 3 symmetric matrices
all of whose entries are either 0 or 1. Five of these
entries are 1 and four of themare 0.  [IIT 2009]

The number of matrices in set A is
(A) 12 (B)6
©)9 (D)3
[A]

A D E

D B F

E F C
case (1) :anytwo of D, E, Fare 1
%Cy.3
Case (2) : anytwo of D, E, Fare 0
3C2

So number of matrices °C,. 3 +3C, = 12

The number of matrices A for which the system
of linear equations

X 1
Aly|=1|0
z 0

has a unique solution, is
(A) less than 4
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Sol.

Q.15

Sol.

Q.16

(B) at least 4 but less than 7
(C) at least 7 but less than 10
(D) at least 10

[B]
a d e
A=|d b f
e f c
|Al =0

|A| = abc — af* —cd? + 2def —e? b = 0
ifcase (1)af=1=d=1ore=1
case (2)cd=1=e=1lorf=1
case 3)eb=1=d=1ore=1

So total six cases occurs.

The number of matrices A for which the system
of linear equations

A

N < X
1
o O -

is inconsistent, is

(A)O (B) More than 2

(€2 (D)1

[B]

All possible cases are
111 011 011

M |10 0 ({1 1 0] (auf1 00
100 100 101
1 1 0] 010 010

(v)|1 0 1{(V)|1 1 1|(v)|1 O 1
10 1 0] 010 011
[0 0 1] 001 101

(VID|0O 0 1{(viD|0 1 1[(X)/0 0 1
111 110 110
1 00 101 110

(X)[0 1 1{(XD|0 1 O|(XI)|1 1 O
011 101 0 01

Case V, VII, XI, XII Satisfies for which |A| =0

& at least one of A; or A, or Az are non zero

Let k be a positive real number and let

Power by: VISIONet Info Solution Pvt. Ltd

Sol.

[2k-1 24k 2vk
A=| 2k 1 —2k|and
“2Jk 2k -1

0 2k-1 +k
B=|1-2k 0 2k

_—JF ~2Jk 0

If det (adj A) + det(adj B) = 10°, then [K] is
equal to

[Note : adj M denotes the adjoint of a square
matrix M and [Kk] denotes the largest integer

less than or equal to k] [11T 2010]
[4]

2k-1 2Jk 2Kk
det(A)=|2vk 1 -2k

2k 2k -1

= (2k 1) [-1 + 4K 2k [-2Vk —4kKk] +

2k [4kVk + 2k ]

det (A) = (2k —1) (4k*-1) + 4 k (2k + 1) + 4k (2k

+1)

= (2k —1) (4Kk*-1) + 8k (2k + 1)

det (B)=0

det (adj A) = (det A)? = 10°

8k* + 1 —2k —4k’ + 16k’ + 8k = 10°

8k* + 12k* + 6k —999 = 0

k=2—>64+48+12-999<0

k=3-8(27) + 109+ 18 -999 < 0

k=4 — 8(64) + 12 (16) + 24 — 999
512 +192+24-999<0

k=5 — 8(125) + 12 (25) + 6(5) — 999 > 0

so[k] =4

det A =10°

Passage (Q. 17 to Q. 19)

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

T, :{A:E ﬂ:a, b,c e {012,...... ,p—l}}

[T 2010]
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Q.17 The number of A in T, such that A is either
symmetric or skew-symmetric or both, and
det (A) divisible by p is -

(A) (p-1)° (B)2(p-1)
©) (p-1"+1 (D) 2p-1

Sol.[D] A= [a b} abce{0,12p-1}

Cc a

If A is skew symmetric matrix thena=0,b=-c¢
Al = - b?

Thus p divides |A] only when b =0

again if A is symmetric matrix then b = ¢ and |A|

=a’— b’

Thus p divides |A| if either p Divides (a — b) or p

divides (a + b).

Divides (a—b) only whena =h.

ie.a=be{0,1,2 ... ,(p-1)}

i.e. p choice, p divides (a + b)

p choices including a = b = 0 includes in (i)

Total choiceare (p+p-1)=2p-1

Q18  The number of A in T, such that the trace of A
is not divisible by p but det (A) is divisible by p is
[Note : The trace of a matrix is the sum of its
diagonal entries.]
(A) (p-1) (pP°~p+1) B) p°— (p—1)*

©) (p-1)° (D) (p-1) (p°-2)
Sol.[C] Trace of A =2a will be divisible by iffa=0.

|A| = a* — bc for (a® — bc) to be divisible by p.
There are exactly (p — 1) ordered pair (b, c). For
any value of a required number is (p — 1)°

Q.19  The number of A in T, such that det (A) is not

divisible by p is -
(A) 2p° (B)p’~5p
(C)p*-3p (D) p°—p®
Sol.[D] The number of matrices for which p does not
divide.

Tr(A) = (p — 1)p? of there (p — 1)? are such that p
divides |A|. The number of matrices p divide
Tr(A) and p does not divides |A] are (p — 1)

Power by: VISIONet Info Solution Pvt. Ltd

Required number = (p — 1)p? — (p — 1)*+ (p — 1)?
- p3 _ pz
Passage (Q. 20 to 22)
Let a, b and ¢ be three real numbers satisfying

1 9 7
[@abc]|8 2 7|=[000] ... (E)
7 3 7
[T 2011]

Q.20 If the point P(a, b, c), with reference to (E), lies
on the plane 2x + y + z = 1, then the value of

7atb+cis
(A)O (B) 12 <7 (D) 6
1 9 7
Sol. [D][abc] |8 2 7|=[000]
7 3 7
a+8b+7c=0
9a+2b+3c=0
Ta+7b+7c=0
On solving above equation
(a,b,c)z(—ﬁ,—@,@
7T 7
- (a,b,c)liesontheplane2x+y+z=1
So —Q—G—XH»:O
7 7

onsolvingA =-7
So 7a+b+c=6

Q.21 Let » be a solution of x> — 1 = 0 with
Im(w) > 0. If a = 2 with b and c satisfying (E),

then the value of ia + ib + % is equal to
(O] (O] (O]
(A)-2  (B)2 ©3 (D) -3
A BA
Sol. [A] .. (a,b,C)=|—=—— A
[A] - (@b,c) [ - j

. a=2isgivensoA=-14
So (a,b,c)=(2,12,-14)

s 213,
(&) () ()
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Q.22

Sol. [B] .. (a,b,c)= (—7,——,7»)

Q.23

Sol. [A]

Let b = 6, with a and c satisfying (E). If a and
[ are the roots of the quadratic equation

© n
ax? + bx + ¢ = 0, then Z(l+lJ is
n=0 a B

6

(A)6 (B)7 ©- O

A BA
7
.. b=6 soA=-7.
So(a,b,c)=(1,6,-7)
So the equation ax’*+bx+c=0

X +6x—7=0
So a=1B=-7
0 n n
S= [14_1} :Z(l_lj
~la B 1 7
S5 =235
= —| =1+ =+|—=| + 0
7
:%:7
1-~
7

Let o # 1 be a cube root of unity and S be the
set of all non-singular matrices of the form
1 a b

o 1 c|, where each of a, b and ¢ is

o o 1

either @ or w> Then the number of distinct

matrices in the set Sis : [T 2011]
(A) 2 (B)6 €4 (D)8

1 a b

o 1 c|=#0

0 o 1

(1- oc)—a (o— o) +b(e?— 0®) %0
1-wc—am+acw’#0
(1-wc)-aw(1-—wc)=0
1-wc)(l-aw)=0

czn’&azn &b=wor e

(a, b, c) = (o, ®, ©)or (o, o, ©)

Power by: VISIONet Info Solution Pvt. Ltd

Q.24

Sol. [9]

Q.25

Sol. [D]

Q.26

Let M be a 3x 3 matrix satisfying
0] |-1 1 1 1 0
Mil|=|2]|,M-1|=|1|& M|1|=|0
0 3 0 -1 1| |12
Then the sum of the diagonal entries of M is.
[NT 2011]
a b c
LetM=|d e f
g h i
-1
OM|1li=| 2 |=>b=-1,e=2,h=3
0 3
1 1
~M|-1|=|1 |=>a=0,d=3,g=2
oiE
1] Jo
M|li=|0|=c=1f=-5,i=7
1 |12

Soa+e+i=0+2+7=9

Let P = [a;] be a 3 x 3 matrix and let Q = [by],
where by = 2' " Ja; for 1 < i, j < 3, If the
determinant of P is 2, then the determinant of

the matrix Q is [T 2012]
A)2°  (B) 24 ©) 22 (D)2
A a;, ag
LetP = dyy Ay Ay
| Q31 dzp dgs
I 2%a;, 2%, 2%ay
SoQ=|2%, 2%, 2%,
2%y 2%ay, 2%ag
an a2 a3
Now det (Q) =2%2%2* | 2a,, 2a,, 2a,

2%ay, 2%a;, 2%
a;; 4 g3
=29x2x2% |2, @, s

d3; Az ags
=22 det (P)
— 212 X 2 — 213
If P is a 3 x 3 matrix such that PT = 2P + I,

where P" is the transpose of P and I is the 3 x 3
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identity matrix, then there exists a column

X 0
matrix X = |y | #| 0] such that [IIT 2012]
z 0
0
(A)PX=1{0 (B) PX = X
0
(C) PX = 2X (D)PX =—X
Sol. [D] PT=2P +1
=>P=2P"+]|

S P=202P+1)+]1

=>P=-l
PX=-1X
PX=-X

1 4 4
Q.27 Ifthe adjointofa3 x 3 matrixPis |2 1 7],
11 3

then the possible value(s) of the determinant of

P is (are) [T 2012]
AN-2 B)-1 ©O1 (D) 2
Sol. [A, D]
1 4 4
adj(P)=12 1 7
11 3
ladj P| = [P = Pf
ladj P| = 4 = PP
|P|=2o0r-2
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EXERCISE # 5

Q.1

Sol.

Q.2

Sol.
Q.3

Sol.
Q.4

Sol.

Q5

Sol.
Q.6

Find the number of 2 x 2 matrix satisfying
() ajislor-1

(ii) af +af, = a5, +aj, =2

(i) a;y @y + a2 a2 =0

[8]

Let A= {a b} and B = {p} # {0} . Such that
c d q 0

AB = B and a + d = 5050. Find the value of
(ad - bc).
[5049]

If the matrix A is involuntary, show that
%(I + A) and %(I — A) are idempotent and

1 1 _
SU+A). Z(-A=0.

Let X be the solution set of the equation A* =1,

0 1 -1
where A = |4 -3 4 and | is the
3 -3 4

corresponding unit matrix and x < N then find the

minimum value of Z(cosx 0+sin*0),0 eR.

[2]

3 a -1
A=[2 5 ¢ |isSymmetricand
b 8 2
d 3 a
B=|b-a e —-2b-c| is Skew Symmetric,
-2 6 —f

then find AB. Is AB a symmetric, skew
symmetric or neither of them. Justify your
answer.

AB is neither symmetric nor skew symmetric

A is a square matrix of order n.
N\ = maximum number of distinct entries if A is
a triangular matrix.

Power by: VISIONet Info Solution Pvt. Ltd

Sol.

Q7

Sol.

Q8

Sol.

Q.9

Sol.

Q.10

Sol.

m = maximum number of distinct entries if A is
a diagonal matrix.

p = minimum number of zeroes if A is a
triangular matrix.

if A +5=p=2m, find the order of the matrix.

[4]

IfA=12;B=3l;C=12and
3 4 10 2 4

X X3 . .
X= then solve the following matrix
X3 Xy
equation.
(@ AX=B-1 (b) B-NHX=IC
(c)CX=A

X_—3 —3_bX_1 2 |
@X=1g, o |1 OX=] 1 5|
(c) no solution]

Let A be a 3 x 3 matrix such that a;; = az3 = 2
and all the other a; = 1. Let A™ = xA” + yA + zI
then find the value of (x +y + z) where | is a
unit matrix of order 3.

[1]

As.3 is a matrix such that |A| = a, B = (adj A) such
that |B| = b. Find the value of (ab® + a’b + 1)S

Where18—3+£+£+ up to o
> b b b .o uUp ,
anda=3.
[225]
. 21 9 3 ] .
Given A = B = . 1 is a unit
21 31

matrix of order 2. Find all possible matrix X in
the following cases.
(i) AX=A (i) XA =1
(iii) XB =0 but BX = O
a
[(i) X = {2 g 1_ Zb} fora,b e R (ii) X does

. a —3a
not exist (iii) X = fora, c € Rand 3a
c —-3c

+c=0,3b+d=0]
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Q.11

Sol.

Q.12

Sol.

Q.13

Sol.

Q.14

Sol.
Q.15

Sol.

If A is an orthogonal matrix and B = AP where
P is a non singular matrix then show that the
matrix PB™ is also orthogonal.

111 » 3
Given A= |2 4 l,B=[3 4}.FindP
2 31

such that BPA = {0 }

-4 7
[{ 3 -5 5 }]
Determine the values of a and b for which the
3 -2 1] |x b
system |5 -8 9| |y|=]3
2 1 af|z -1
(i) has a unique solution
(ii) has no solution and
(iii) has infinitely many solutions
[(a=-3,beR (ii)a=—3andb=1/3
(iiiya=-3,b=1/3]
-1 3 5
Giventhe matrix A=| 1 -3 -5|and X be
-1 3 5
the solution set of the equation A* =

e N — {1}. Evaluate H[

A, where x
X7 +1

J where the

continued product extends V x € X.
[3/2]

Consider the two matrices A and B where
1 2 5

A= ; B = . If n(A) denotes the
4 3 -3

number of elements in A such that n(XY) = 0
when the two matrices X and Y are not
conformable for multiplication. If C = (AB)(B'A);

(B'A)(AB) then, find the value of

(n(_c)(l Df +n(D>)J_

n(A)-n(B)
[650]
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1 2 a 1 18 2007
Iflo 1 4| =|0 1 36 | thenfinda+n.
0 0 1 0 0 1

Passage (Q.17 to Q.20)

Q.17

Sol.
Q.18

Sol.
Q.19

Sol.
Q.20

Sol.

Q.21

Sol.

Matrix A is called orthogonal matrix if
a; a; 383
AAT=1=ATA Let A= |b, b, b,
€, G C3

be an

- 4) A -
orthogonal matrix. Let a =a;i +a,j + azk,

B :bl’i\+b2]+b3|2,g :C1i+C2]+ Cglz.

N

Then|a |=/b |5/ C|=1& a.b=b .

—

i.e a b & c forms mutually perpendicular
triad of unit vectors. if abc = p and

a b c

Q= |c a Db|, where Q is an orthogonal
b c a

matrix. Then.

On the basis of above information, answer
the following questions :

The valuesofa+b+cis -

(A)2 B)p ©2p (D)1
[O]

The values of ab + bc + ca is -

(A)O B)p ©)2p (D)3p
[A]

The value of a® + b3 + ¢ is -

Eé% p (B) 2p (C)3p (D) none

The equation whose roots are a, b, c is -
(A)X*-2x*+p=0

(B) X’ —px>+px+p=0
(C)x>—2x"+2px+p=0
D)x}+x*-p=0
[D]
5 3 14 4
A=10 1 2 4|thenrank of matrix A is
1 -1 2 O
(A) 2 B)3 ©1 (D) None
[B]
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Q.22

Sol.
Q.23

Sol.

Q.24

Sol.

1 2 30
Q.25
|12 4 3 2.
Rank of matrix is-
321 3
6 8 7 5
(A) 2 B)3 © 4 (D) None
[B]
For all values of A, find the rank of the matrix
1 4 5
A 8 8L -6
1+2% 8h+4 2n+21
[for A =2;rank =1, A= 2but A =-1, rank = 2
and A # 2, —1; rank = 3]
Find the rank of the following matrices:
1 2 -1 3
1 2 3 2 4 5 1
M2 3 51 (ii)3112
1 3 45 -
1 2 0 1
[0)2; (i)3] Sol.
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3 -4
Consider the matrices A = L } and

-1
a b .
B= 0 1 and let P be any orthogonal matrix and

Q=PAP"and R=P'Q"P also S = PBP" and

T=P'Sp

Column-1

(A) If we vary K from 1 to n then the first row
first column elements at R will form

(B) if we vary K from 1 to n then 2" row 2"
column elements at R will form

(C) If we vary K from 1 to n then the first row
first column elements of T will form

(D) If we vary K from 3 to n then the first row
2nd column elements of T will represent the
sum of

Column-I1

(P) G.P. with common ratio a

(Q) A.P. with common difference 2

(R) G.P. with common ratio b

(S) A.P. with common difference —2

[[A)A - Q; B> S; C>P;D->P]
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ANSWER KEY

EXERCISE # 1

1.B 2.A 3.D 4, B 5D 6. A 7.A 8.C 9.B 10,A 11.C 12.B

13. D 14. A 15.D 16.C 17.C 18.A 19.B 20.A 21.B 22.A 23.B 24.B

25.C 26.B 27.B 28. A 29.A 30.C 31.A 32A 33 A 34 1+15A 35.4

EXERCISE # 2

(PART — A)

1.B 2.B 3.B 4,C 5D 6. A 7.B 8. A 9.B 10,A 11.D 12.C 13.C 14 A
(PART - B)

15.A,B,C 16.A,B,C,D 17.A 18 A B.C 19.A,B 20.AC 21.B,C 22.C 23.AB 24.A,B,C,D
PART - C)

25.D 26.C 27.D
(PART - D)
28 A> R;B>Q; C>P;,D>S 29.A > S, B>R; C>P,D—>0Q 30. A—>S; B>Q; CoP;D—-R

EXERCISE # 3

2. 1265 3. adj(P)
6. (a) unique solution A = 2, (b) A =2 and u =7, Infinite no. of solutions, (c) A = 2and p # 7, no solution

8. ()x=2y=22=2()x=Ly=32=5 10.()k=2 (i) X=B (iii)Azl[—Z 2}

4/-4 2
1|-12 -5
11. — 12.B=A+1,C=-1 13. 5049 14. B 15.C 16. D
13| 5 -12
17.B 18.B 19.D 20. C 21.C 22.D
EXERCISE # 4
LA 2A 3.4 4.C 7.C 8A 9 A 10.B 11.A 122A 13.A 14.B 15B
16.4 17.D 18.C 19.D 20D 21.A 22.B 23.A 24.9 25D 26.D 27.A D
EXERCISE # 5
1.8 2.5049 4.2 5. AB is neither symmetric nor skew symmetric
-3 -3 1 2 .
6.4 7.(@ X= (b) X = (c) nosolution 8.1 9.225
5/2 2 -1 -2
. a . . a —3a
10. (i) X = fora,b € R (ii) X does not exist (iii) X = fora,ce Rand3a+c=#0,3b+d=0
2-2a 1-2b c —3c
-4 7 -7 : -
12. 3 5 & 13.(la=-3,beR (i))a=—3andb=1/3 (iiija=-3,b=1/3
14.3/2 15. 650 16.200 17.(D) 18.(A) 19. (D) 20. (D) 21. (B) 22. (B)

23.fora=2;rank =1, A #2butA=—1,rank=2and A #2,-1;rank =3
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24. (i)2 (i) 3 25.(AVA > Q;B—>S; CH>P;D>P
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