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@ General Matrix
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@ Order of Matrix

Sis RS T

7 ———




@ The number of matrices of order 3 x 3, whose entries are either O or 1 -
and the sum of all the entries is a prime nhumber, is _
_—_——

] M JEE Main 2022

(/o /
°0 » © Sun o all 4 elamends = Prime
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Sum = 2 \%\m—.z \%M._.g \ Qum=%
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@ Let A be a 3 x 3 matrix having entries from. The set {-1, 0, 1}. The

number of all such matrices A having sum of all the entries equal to 5.

is

— — =

— — e

A=y 0, '7 JEE Main 2022
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@ Special Types of Matrices
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@ Special Types of Matrices

Null Matrix or Zero Matrix




@ Special Types of Matrices

Horizontal Matrix 2 2 -l
1 o) 2
| row < Camwm l Ax3
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@ Special Types of Matrices
N ——

1 5 TR) - 4+R+ €
3 1 3 %3 -




@ Square Matrices

In a square matrix the pair of elements a; & g; are called Conjugate

Elements. a'ij 0_1. i

The elements a;;, 4,,, Qzzceeeee. d,, are called Diagonal Elements. The
line along which the diagonal elements lie is called “Principal or
Ieading” diagonal.

Trace (A) = Sum of elements along principal diagonal. Notation t.(A).

1 Q22
1 Q32 dszz

[an a3 X, (k) = Sum 6& &'m%oml&md
a az3|
as




| v 0 2) &
I
Triangular Matrix (o) /o ni aaye Diagonal Matrix
o ‘Clij =0 if i =j
I I o (o) 0 0
. Q o 0 0 = diq(dl, dz, d3)
Upper triangular Lower triangular 0 T
If dij = 0 \"4 i >j 0
N0 |
0 o | I
Scalar matrix Tdod 3} /Unit Matrix

Ifdi= d2=d3 ,,,,, iq Ifd1=d2= ...... =1

a 0 0 1 0 0
0 a 0 0 1 0[=1I5

0 0 a 0O 0 1




@ Types of Square Matrices




2 \6 8 2a 5

S x
A=|3 9land B =| 2 > 6
4 I 1 4 gy -

& If T,.(A) = T, (B) then the value of G + é + )1,) is @

'J.J‘J. 2- \/ v
(HPp+Y = 2X+ 2B +27 - —1-|
. 1 = —— —

H 2 0(1—’)&(\—\ Y \31—-1§-\-\ +7{L—2*I—\-1 -5

u4 (i(-\\%f@-\)lf@-\\»—_o







< Algebra of
Matrices




@ Algebra of Matrices

>

>

>

Adding/Subtracting

Multiplication by Scalar

Multiplying




@ Adding/Subtracting two Matrices

We can add/subtract two matrices only if they are of

same order
tv(l) =S
MB) © Given A= mandﬂ w Find A + B \\\ £ 3‘3 [—-\ o
(AR = < 4= ¢t 2 3]

bt - %@X B LN
1 e 5




@

Order should be same

A+B=B+A (Commutative)

A- (%] G —————————————

(A+B)+C=A+(B+C) (Associative)

(Square Matrix)

t.(A-B)=1t(A)-1(B) (Square Matrix)

W t.(kA) = k 1,(A) (Square Matrix)
e




b’(qu: q ,QZV‘(A‘) = 9x4

< 3
/’1={" 9
F 3 J




@ Multiplication of a matrix by a scalar :

ka kb kc A-'L]
= |kb kc ka 12 4

kc ka kb -

"B k(A +B) = kA + kB [EAEE

If A=

a b c
b ¢ ajl;
c a b

£




@ Additive Inverse :

2 +(?2 =0

IfA+B=0 =B + A (order of A =order of B)
Then A and B are additive inverse of each other




mm [ Ao
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@ Multiplication of a matrices
4 Kob?

AB exist if, A=mxn & B=nxp * Xpa0 2

B —= fhun WYL/
AMXV\. axl nNia\— br\u\. Mk x
]

Aok < C

Y i 3XY

|




@ Multiplication of a matrices (Row by Column)
[g I :
22 2x2 Qx2 #N? STYLE
—
ka\»\\ X Colwww

(3, 2) (5, 1)

(2, 4) (é+% \©& +4

@, 3) 5+ 6 S+




Multiplication of a matrices (Row by Column)

Find a.. a2
Qx:_ Method - 2
\_ -2><2

W 14
xa/l\."é'\'% =‘(1 [@ \‘2]

X a!):-‘ \0+ 4 = 14

v Aer= 3410 = 4 \

X Ba= SH5 <o




HNVSTYLE
g.b _ 3 =
!@,@_@ == —(3 ) (2,5
%xaﬁzj 2,1 4 q

@5 |3 3 \q




Properties of Matrix Multiplication

In general, matrix multiplication is not Commutative
i.e. AB = BA (in general).

In fact if AB is defined it is possible that BA is not defined or may
have different order.

A-‘Zx' % )&%x. ‘\ = x
A

S W3
S




@ Properties of Matrix Multiplication

® IfA=OorB=0=>AB=0

IFAB=0O0#A=00rB=0
0 -1
2] B = [ ] &1_-\-\)(% 2)—’0
O
0o

A® - H\Q\ Z\ Qs e

E.g.




Properties of Matrix Multiplication

© IfAB=AC#»B=C Ko = fc B B=c

ButifB=C = AB = AC

\WR » <A




@ Properties of Matrix Multiplication

In case[AB = BA):> A and B commute each other
ifflAB = - BA]'rhen A and B anticommute each other. (Sama ovdv_'x?

A=[g\g] and B = [S\g] [ AB = BA ] dAa@or;aL Matrine

e &\f\\& e 'Od (A=A |
\g: Q : té &\L




@ Properties of Matrix Multiplication

@ Multiplication of diagonal matrices of the same order will be

commutative :{W




@ Properties of Matrix Multiplication

If A, B & C are comfortable for the product AB & BC, then
(A.B).C=A.(B.C)




@
~ D

(B+C)=AB + AC




Positive integral powers of a square matrix

AZA = (AA)A = A(AA) = A3 AS= AAA = A A= AAT

any T 0p23
Im=1IforallmeN t.[. :1\ T ==

S

Am, A" = A™n and (A™)" = AP L[.\ , A" = Aa\j Q\’-)& _ AC

0
A° = I, n being the order of A A =L




@ Let [ [%Qandm;e [g] suc tht b4

AB B and(p + d = 2021} then the value of a,,ef — bc 1s equal to

%\& d=o = —Lc¢

\
J@F“ a= l”'“ - JEE Main 2021

=L apj\g\@
&UQQH@X A

b(c ) = —10107Q

2y 2x\

"\ac = LOLY







Ihe-#qee-eia-squa:e-menaﬁs-deﬂned%be#he.sum.oiﬁs-dmgenel
entries. If A is a 2 x 2 matrix such that the trace of A is 3 and the Trace of
A3 IS - 18 then the value of the determinant of A is

A.(3 @ te(m)=2 (‘(+a‘e)1—3do+3%=“‘g
'{5 OLM (8% = 13 2F 4+ 9ab = —18

.. ‘:X mm& 1 3 jj ;—LJ—EEMV 2020
QM&@QX cMA) ;,>< \:_q,o Q

~ Ardytad,
\_‘. &,\







Let M be a 3 x 3 matrix satisfying

o] [-1] [ 1 o] ArW)= &itha TG

_24—.2_4'1
Miti=12 | Mi=H=11 0 and v [ 1=]0 | Then the
0| |3 0 -1 1 |12 =®
e  — - _ e~

(JEE adv 2011)

L ap; asz\[1 0
by by bs| 11=10
c1 Cz C31l1 12

sum of the diagonal entries of M is

== RN A

‘tz O\l-\a,jq%_._o X
%) s by o X
C|+C,_1.@=|L
Ty 234G 2\
G=3 e




- Transpose of
Matrices




@ Transpose of a Matrix




@ Transpose of a Matrix

1

4

2 3T
S;i
7 8 9

[ 1

[2

NE




kw(l(A’) =k *V(A)
@ Properties of Transpose Y- EA

(A-\—@)’ = A’ -|- yal 1. (AT)T = A

Qi:%]*[-‘l :>l _R,Hf ‘—\]X 2. (A+B) = AT + BT

3. (A-B)T =AT-BT

* (l 2 2 ¢
= e 4. (kA)T = k(AT)
(Ayy <
(A >' o 5. (AB)T = BTAT
EQ): ¢ &/&l







If P is a 3 x 3 matrix such that| PT = 2P + I, where PT is the w
transpose of P and I is the 3 x 3 identity matrix, then there

oﬁ
exist a column maTrlxk [ ] [ such that JEE Adv 2012
(- QM)
A. PX= B. PX=Y
C. PX=2X X=X vD./EZ(=-X f=2@+1
P+T -0 r,g(&f*x)*'g

T —TX ‘HS'&

! f 4
M) -t







w
@ If for the matrix A= [a 8 ] AA" =1L, then the value of a* + B4 is: -

—

“H/l JEE Main 2021
HHES (_\ ° ]
. _ °< =

EENE

% °<§
°<1:Q = Q<(1_ 0
B’-’I = (&H

SN
S







Symmetric and
Skew-Symmetric
Matrices




Symmetric and Skew-Symmetric Matrix

If AT = A, then A is symmetric I
If AT = -A, then A is skew symmetric I




@ isualize in #NVStyle

Q _
¥ (1) 2 3




@

For any square matrix A with real number entries, isa

symmetric matrix and is a skew symmetric matrix.

and.
A*&\"&mcd”"“ X=A+N

.
A Arp — Sym Emi e \(T-—-A_RTT
A A-AT—%SKNMM M Y:Q\—R>T
Brool- T . Q‘ + 1\‘5T = “\1— &)
- AT*'(N)T =k -N
=~ K +k
- X







@

A= (A+A) +(A-A) \
A—a Qh'a. Sc‘ Madyine

kA %\m + Waw cm\pmx U SKM dym
A MK A N . .




Express the following matrices as the sum of a symmetric and a skew
symmetric matrix.

[i _51] = Spm + SKewoSpm
~ A+hT . A-AT
B 2

S bl A R
LD B
RN LI







@ Let A be a sym‘/mefric matrix of order 2 with integer entries. If
the sum of the diagonal elements of@is@ then the possible

number of such matrices is : (a, L, e € ZT
Az(a Ll A+ 2L +c = |

- R

2X2 alll e
H 1 I \‘E @ @l © 1|olo JEE Main 2021

o) le

- = LSRR

- @ Olo l

@ O lo -1







40000000000,

l \\ / Properties of

~ —aae Symmetric and
\ — Skew-Symmetric




Properties of Symmetric & Skew-Symmetric

1. If Ais a symmetric matrix, then -A, kA, AT, A", A~ BTAB are also
symmetric matrices, where n € N, k € R and B is a square matrix
of order that A.

Guor, A< A

TDP«M'- T AR - Sy
%TM%

(Y ,\q\ @A -

TRV AR=)



)
(A A A

- () DY
:Q\TBM




@ Properties of Symmetric & Skew-Symmetric

"\

2. If Ais askew symmetric matrix, then

. (a)A2vis a symmetric mairi).( for n € N,
QA ) (b)A2n +Dis q skew-symmetric matrix for n € N,
Jos  (€)KA is also skew-symmetric matrix, where k € N,
= (AT) (d)BTAB is also skew-symmetric matrix where B is a
square matrix of order that of A.

Gi\n.\a:-
o pove- X 2 £ s S
: T 2ha) N4
\)Vﬁ,- XT i K’\-z_m-\B =\”'\5 X X







Properties of Symmetric & Skew-Symmetric

(a) A £ B, AB + BA are also symmetric matrix,
(b)Y AB - BA is a skew-symmetric matrix,
(c)@B is d symmetric matrix, when AB = B







Properties of Symmetric & Skew-Symmetric

(a) A = B, AB - BA are skew-symmetric matrices,
(b) AB + BA is a symmetric matrix.







Let A and B be two symmetric matrices of order 3.
\,Stgtement 1: A(BA) and (AB)A are sym etric matrices.
3r/tement 2: AB is symmetric matrix |f matrix multiplication of
A with B is commutative.

JEE Adv. [2011]

»A@atement-l is true, Statement-2 is true; Statement-2 is
not a correct explanation for Statement-1. Ginen p(Tz i \

B. Statement-1is true, Statement-2 is false. QY _ R
C. Statement-1 is false, Statement-2 is true.
D. Statement-1is true, Statement-2 is true; is a correct Q\%%

explanation for Statement-1. (A\3> /\ RT
=R = A%\
= ‘SR —

:‘\%







Let X and Y be two arbitrary, 3 x 3, non-zero, skew-symmetric matrices -
and Z be an arbitrary 3 x 3, non-zero, symmetric matrix. Then which of the
following matrices is (are) skew symmetric?

Grven- X1 = =X

JBlvz-zeey) Yooy
Wocove (s T F [ ypl £y

x4z3 -2+ ( Sk -Sym) c- ' f§ - (fs XL\)T

X23 4+ Y23 (&K«.«) 3‘!‘”‘\ = &f)’a (XT)(‘ Qg)‘i (zT)z

- £ - 0 (&
- ~C

JEE Adv. [2015]




S
. TT;— #v) 7
AT ( z#g_@ﬁfzr
: qﬁ@*f— (") (z >q
| (z%zm‘ - (1 (#)
i—#f+V#
<k

4
4

X +7Y
R =







Let A and B be any two 3 x 3 symmetric and skew symmetric matrices -__
respectively. Then which of the following is NOT true ?

frur)
A4 - B*is a(symme’rric matrix AT- A JEE Main 2022
/E AB-BAisa grxmu%etric matrix RT--

B> - A is a skew-symmetric matrix (Fd,a.o.)

Come D,
AB + BA is a skew-sym e'rt>ic matrix

I X=C-K

/ = -
(AB-bR) X= AR+ BA \ MR
X @) - ()

(A - @A K= () + RAY g
p-ky | C®seen | = (@) -
COMm-®CR) | T8k TR (] < 58

_M == FX #-x







7 Types of
Matrices




@ Type of Matrices :

Orthogonal Matrix |

Idempotent Matrix |4

Involutory Matrix

Nilpotent Matrix

Periodic Matrix




@ Type of Matrices :

A% A
2
Ao AR AR Aaw
- AA _AA -
3’\1 = =




@ Let A:G _21] and B{_i j) w -

Then the number of elements in the set {(n, m):n, m € {1,2,....,10} and
nA" + mBm)= 1} is_ JEE Main 2022

£ 20 2)-C ) -
L C\ i\(—\\ q : <~‘| f\ =%




n(A) +m(8) = T

(BER
%jj\\\a\

N=y, 2N-Mm=\




. - w
QD ¥ -
LetA=|1 O —1|andB=A-1 If{m= 31_1}

2

JEE Main 2022

then the number of elements in the set (203» 1 J
{ne{1,2,...,100} : A"+ (oB)" = A + B} is equal

e ——— —
to




‘\;@= 2. R
- RER)
- — EL
= - (=)

Concep?

.

(A-r)°

A AR—BRA +

)




1+1 1 3
@ LetA:( _ 0] where 1 =~/—1. qu A=T1 v

1

— AS A Al A1=AR®
A
A

Then, the number of elements in the set
Gk _

A .= -
{nef{l,2,...100}: AD= Al is

e (0 (55

A ) —4
Ala: N Y ealan (+ o <
i i el - T\e 1) T

T =A. T
A JEE Main 2022







@ Let A = [a;] be a square matrix of order 3 such that g; = 21 foralli,j= =
1, 2, 3. Then , the matrix A2 +@+ ...+ A s equal to:

j-4 JEE Main 2022

Olq = 2

a Qg (1 2 22- _]
’ Q2 ‘ + 1 2
41

Ay G G4 L




A =3A

« | 4. AN
Ad= AA A= )
- AR - AN
Y _ 37_ A:.
.-.SE-SA-) o (yx)
e =3 A
A= h
Y
f-24




0 —o w
. r
Let Mz[ 0 }, where o iS a non-zero real
o

49
number an N = ZM“‘ . If (1 = M)N = =21, then JEE Main 2022
k=1

the positive integral value of a is )
HW.







e B

3034
—3033

B

3034

®) 3033

3
H ) , then which of the following matrices is equal to M2922 ?
T2
JEE Adv. 2022
s <
—3032 - | A< \ \
%+ % =\-l -
—3033)
3032) ‘}i —33 T\o \ B N S Y A G N
—3031 /o o
M = 3 \ \ “\o .
3031) T\ o\ T
—3030 |
A< Ay
= AO
=Q




I

i




@ mportant Concept:
L L
G]’M Matrie I
/’T’ aj; Qg2 Qi3 { :’
If A= |Gz1 Q2 dp3

az1 Qzz 0az3
—_——

\/ﬁr(AAT) = ai, +aj, +ai; + a3, +az; +az; +az + a%@

. (G a,, 4 Qo
Ak % QQ_}_ q'z qZ?.
all q‘n Oyq
A {g‘ qil"'qll*qla

_ 013!-\-0«;,_—\-«\

— ey

— o O—

,then —[;‘(AA'T)=E(ATA)= ( )L-|-<')1‘1_ .







How many 3 x 3 matrices M with entries from {0, 1, 2} are there, for Y
which the sum of the diagonal entries of MTM ig5

A1 412 43
If M= |az Qz; daz3
A31 432 Q33

,then JEE Adv. 2017

q!

=0 Lty 4o, o, 0,5
N
=Ty 2,4

T .:\'\ &DJ O) O)O)O)O)

198

| —







@ Let S be the set containing all 3 x 3 matrices with entries from {-1, 0, 1}.
—_—

The total number of matrices A € S such that the sum of all the diagonal
elements of AT A is(®is_.

\ /=
<~ <L Z
vz Z JEE Main 2022

==

'é = TT(MTM) = ail + aiz + a§3 + a%l + a%Z + a-%g + a-%l + agz + a%s

( - (3l @ @Y (@) s or e v o

(oo £\ 3w D

‘E&QCX 'ZGX\\A&:F% ’S_-\~€ \

ajqp dqp 4dg3
If M= |G21 QG a3
31 dzz dz3

,then







w
@ Let M be any 3 x 3 matrix with entries from the set {0, 1, 2}. The maximum -
number of such matrices, for which the sum of diagonal elements of MTM is

seven is
—_—

@ JEE Main 2021

v
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@ Determinant value of 3x3

SN 6 - — @
20-l= 431-3)2" S'IT'%Q/
4 < =2(4) +2(1)+ e =@
2 0 1 |- a, C“ +Q41C|1+Ql's <‘IZ
1><‘4
AACPRISOIGHEICIG B
C\I=M\\:<|
Ch_‘*mu_ N 8+33T%




+ Adjoint of
Matrix




@ Definition : Adjoint of A
dy1 A9z QA;3
A= [321 dz2 ﬂzal

Z adjoint = (cofactor)T
d3zq1 4d3zz 4d33

adi A = (Gofactor b \ ‘F“ PR

Cc)sad'bvw G, G, G,
\ Cg\ C%l (3-5
11 C21 Cap
AdjA = |Ci2 Czz C32
13) C23 (33




@], djoint of A

Find the adjoint of the matrix.

A=

3

2

1

1 —1
-2 0
2 —1]

- & Minor (A) =

5

=\ - '*S

-2

Coh () \LL_@\X

Wﬁazkl

-2 =R







-
— -
@ ﬁﬁk'=l<"’{¢\‘|7 ﬁ“ﬂ‘dﬁ,smj

o A (adj A) = (adj A) A = |A] I, ladj A] = |A|™

Cldj (AB) = (adj B).(adj A) ladj(adj A)| = | AI(n—l@w

adj (kA) = k" (adj A), (k € R) ( adj(47") = (adj H" = &J
adj (adj A) = |A|*2 A, \"%Q\M '\)3\ [s\\ \)




Y hatih = AL T

B (b - €4 )

© oty O ot | O CHE)N) = B
n |

® adjodyn - A" [kl |8

& oA\ < a1 ® AR 1) In)

© |ody oo - el




@ Let k be a positive real number and let PR el e

2k—-1 2vVk 2Vk
A= 2k 1 -2k

—2vk 2k -1
If(det (adj A) + det(adj B) = 109 Then [k] is equal to

[Note: adj M denotes the adjoint of square matrix M and [k] denotes the largest
integer less than or equal to k].

d“c"{k\ + \00\" \5\ -1 (JEE Adyv. 2010)

AV l){(: o

W\
TS

\




2k -1 2Vk 2Vk
2Vk 1 -2k
—2vk 2k -1

) a-

= 2k +1)3

<~?{<1‘ |>3 = \03

QK'P\ = {0

R







@ Let S= \/_l<n<50and}-<\r 3,15, ﬁ}'
— e . )
ae {d,3,0s, - )F\f

Let aeS andA_{l | }

—a 0 P 4()+al®) = 1+a>

»
If [ det(adjA) = 1002, then A is equal to (_J-EE m 2.6?_'9

aeS

A 218 E(“\k“ _ é lA\L

C. 663
L)
EYSAN

D. 1717
< R 2
T 4446 4. . S8

(4




= 2" (P2t 3T 1 2s?)

R 1T
= 4 (%) (=€) (s+)
5. - I}é :

A= ESNES
= 221

—




@ Let A be a 3 x 3 invertible matrix. If ladj (24A)| = |adj (3adj(2A))|, then |A[]* = = !

is equal to:
A. 6° , . : JEE Main 2022
BE fmew|- 2G|
D. 1 © o
, - \24A = [Pg. adj @A)
[2djm | - ||

L{ERY S 3

M\iﬁl‘% 2 |







@ Let A and B be two 3 x 3 matrices such ThaT‘ABt=‘I)qnd |A] = 1/8 then !
|ladj(Badj(2A)) | is equal to C L
’AH{;\:\ (A) - 2
A. 16

Vg/zi ’ Oal-‘( @ 0\0(1. CQ_A_>7 f |BJ= B JEE Main 2022

o | B ady(at) \L <|M\ ;'M\B\>
= 1) foagm | 0T T Tinl el o
T R R L A L
= \tg\ sz\ e i
= Iy lzk\l‘\ L XQ%

zz\'
_l‘:







@ The positive value of the determinant of the matrix -
14 28 -14
A, whose [Adj (Aay‘( A)j: -14 14 28 |, JEE Main 2022
28 -14 14

is

DIY




Let A be a matrix of order 3 x 3 and det (A) = 2, then det (det (A) adj (5 !
adj (A%)) is equal to_.

512 x 10°¢ .
256 x 10°% JEE Main 2022

1024 x 10°
256 x 101

oCowp




v Inverse of
Matrix
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3—93

@ Definition: Inverse of A

A square matrix A said to be invertible (non singular) if
there exists a matrix B such that AB = I = BA

B is called the inverse of A and is denoted by AL Thus
Al=B < AB=1=BA.
—




@ Formula: Inverse of A
// IA( =0 = Si\n?/d)mr

djA

Note: Al exists if A is non-singular.




@ Shortcut: Inverse of 2 x 2

pE—

If A = [zxs]







-
@ Shortcut: Inverse of Diagonal matrix N

0 o' [+ © o
F?@DQ:("*O
0 0 O o

—_—

G




@ Shortcut: Inverse of 3x3 matrix

se
a2 1 ]
v Loy
- — wm ! o O
A=%x’_“ ) \
: T W\ 2 .20 —|
:Xq ,><




@ Shortcut: Inverse of 3x3 matrix

\S\\\Illllltl

/
\ 7,
S oamn oz
= | =
= r"EE - =
o [y BN
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Find
inverse
of

2
1
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@ Properties of Inverse
A(D=T
(At =(AH)k=Ak keN Bl AAl=AA=1

w67 S
\A K\\"\K\\ /] (AB)™ = B1 Al

NLNEN

Yy oy
[K') < ﬁ:\ (kA)~




CA'&)/;' &/ A/
(M) = 024 &) (94 )
CA’gj\=%-‘ A—\

-\

(KAY = L A




For any 3 X 3 matrix M, let |M| denote the determinant of M. Let I be the -
3 X 3 identity matrix. Let E and F be two 3 X 3 matrices such that (I — EF) is

ivertible. If = (I — EF) J the ich of the following statements i1s (are)
TRUE ?

\FE| = |I — FE||FGE| \(/H{(I _ FE)(I + FGE) <1
WYEFG = GEF {RY) (I — FE)(I — FGE) =1
=XG =1
GCTX_E . (K_chx ‘Fﬂ)—{\: \(_-Fe\y\\&\}i\ —J)';E.‘Adu 2022
‘L== 1=]T-FE) |4 T
G - GEF - { EFG - {\ XG=1
o
EFG=G-1 G(l‘FE* \ ((jx A
- & l1-se) . | =T

\




A3\

® (1-
Lt s
_1+F&F—FE—FE

ST+
FGE — FE - F(¢-T)E

—1+ij@ /¢ /E+/f:




Let M be a 3 x 3 invertible matrix with real entries and let I denote the 3 x 3 -w

identity matrix. If(M- = adj (adj M)) then which of the following statements -
is/are ALWAYS TRUE?
K M=1I B detM =1 2 M2=1 »D./(ade)2=I

M = odi(adjm) (JEE Adv. 2020)

[0 - oty
5 | W oagost) < "







w
@ Let M and N be two 3 x 3 non-singular skew-symmetric matrices such that -

MN = NM. If PT denotes the transpose of P, then M2N2(MTN)"}(MN-1)T is equal

& - ey
Ej To Fird - MM NN(M' N) (M l\f‘)
M - RS SN
- N N ) m
=\ T
wy'op s mmuen) W) m

K MQ\”"‘!(NW\S\ W o< M = M) < - -

Criven - MT; —l\i anrd Nr:-—f\)

(JEE Adv 2011)







and|(adj M)

/—-

1 -1

=| 8 @ 2 ||where

a and b are real numbers. Which of the following options

is/are correct ?

def (adj M?)
f'%ﬁ f‘-lv%l
(adjM)* + adjiMY)
1

o
HHM [ﬁ]=[z],mma—ﬁ+7 =3
Y 3

=5 3 -1
L o—6— 23, =~
2.3 R
\QX 3 b (JEE Adv. 2019)
\ O\XO \ —a = —¢
Ty o =2\
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