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Matrices

SOLUTIONS

EXERCISE - O
1. Ans. (B)

I3 40 3 7

(11421 3] 1 1+2+3
o 1 ]lo 1) [0 1

on multiplying the matrix we get
_ {1 142+.... +n_{1 378}

0 1 ] 10 1
nn+1)=378x2=n=27
2. Ans. (B)

a0 ]
U R P

(aly + bA)? = A
= a? +b24? +2abl, A=A

= a’l, + b%(-1,) +2ab A=A
= (a*- b*)1,=A(1-2ab)

a2-b:> 0 0 1-2ab
- =
0 a?—p? 2ab—-1 0

-.a?=b? and2ab =1
1

..a—b—ﬁ
3. Ans. (A)

for orthogonal matrix check AAT =1

6/7 2/7 -=3/7\||6/7 2/7 3]7 1

2/7 3/7 6/7||2/7 3/7 -6/7|=]|0

3/7 -6/7 2/7 ||-3/7 6/7 2/7 0
4. Ans. (D)

|Al = =1,|B| = 2

(= =)
= o O

1.

124° B | = 2%|A° — =
B

-2
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5. Ans. (A)
2 1 -3 2 1 0
LetP = ,0 = R =
A e LR
PAQ=R = A= P‘lRQ‘1

A=p-tg-izpigrio L[4 1] 1 [3 2] [7 5
1|-7 2|y |-5 -3] |-11 -8

6. Ans. (B)
F(x)=(1+x+x?...+x19)
F(A) = + A + A%+....+A%)

#=(a oo oo o
Srer=(} S0 (0 -0 )

=>F(4)= [(1) i]

7. Ans. (B)
x = ATBA
x2=ATBA.ATBA = ATB?A
x10 — ATBloA

8. Ans. (A)
AT = BCD
AAT = ABCD = AAT =S = AAT = ST
=85=5T
DTCTBTAT = ABC .DAB.CDA.BCD
(ABCD)T = (ABCD)(ABCD)(ABCD)
ST=83= §=53= §?=¢*

9. Ans. (A)
0 1 2
A=|1 2 3]
3 a 1
1 1 1
2 2 2
A1l4 3 ¢
5 3 1
2 2 2
AA Y =1
1 1 1
0 1 21| 2 2 2 1 0 0
123]—43c:[010]
3 a 1If5 31 0 0 1
) 2 2 2
1 0 c+1 100
0 1 2c+2(=|0 1 0
4—4a 3a-3 ac+2| |0 0 1

Ifa=1=>c=-1
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10.

11.

12.

13.

Ans. (D)
Option(A)
AATL =1
|A||A7Y =1
471 = — =|a|t
| Al
Option(B)
(AZ)—l — (AA)—l =A"1471 = (A—1)2
Option(C)
AATL =1
Transpose-
A DTAT =1
(A"H)TAT(AT)1 = [(AT)"1
(AT ="t
Ans. (A,B,C)
A3 = B3,A’B = B?A = detA =detB
Now (4%2+ B?)(A—B) =A3%—A%’B + B?A-B3
=A3—-B3+B?A—-A?B=0
~ Det (42 4+ B?)=0ordet(A-B)=0 as A#B
Ans. (B, C)
tr(4d) =1+ o™ + 02"
Letn = 3k
tr(A) = 1+ ¢ + 0% = 1 + (03" + (w?)%*
=14+1+1=3
Let n=3k+1
tr(A) = 1+ w3k+igok+2
= 1+ (0w + (w®)*w?
=1+w+w?=0
Letn = 3k+2
tT(A) =1+ w3kt2 + Wbk +4
=1+ (0®)*w? + (w)*w3w

=1+w?4+w=0

Ans. (A,B,C)

(A, B) A is skew symmetric matrix = A+ AT =0
B=A+A3+A>+A7+A47 + A° (i)
BT =-A- (4%)- (4%)- A7- A° ..(ii)
B+ BT =0 = B isskew symmetric matrix
(C)LetC = A+B (@
CT = AT + BT

CT=-A-B ..(ii)

() +(ii) =>C+CT=0

[142]
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14. Ans. (A,B,D)
B = adjA & (adjA)A = |A|l =
|CT1B+BA|=|C B+ AB|=|Ct+ A||B| = |C 1+ A||A|"t = |C! + 4]
C =adj(adjAd) = |A|" 2 x A=A
=>C=A, Cl'=4"1=adjA=B
=1+ A)=|A+B|=|B+C|
Now adjC = adjA = |A + adjC]|
15. Ans. (A,CD)
option A
AB = (AB) 1= (AB)? =1
2 0 7| -x 14x 7x 5x 0 0
AB=0 1 0] 0 1 0 |=l0 1 0

1 -2 1| x —-4x -=-2X 10x—-2 5x
5x 0 0 || 5x 0 1 00
(ABY={0 1 00 =0 10
0 10x-2 5x|| 0 10x-2 5x| |0 0 1
25x* 0 100
= 0 1 0 |=|0 1 0
0 10x—2+50x*—10x 25x*| |0 0 1

= 25x® :1:>=i%

50x2—2:0:>X:4_r%

1

at ng,AB:IbutAB;tl
1
X=—=
5
-1 0 0
AB=0 1 O
0 4 -1

(AB)? = = (AB)3 = AB

(AB)* = (AB)? =1

(AB)*™ = and (AB)** ' = AB,ne N

AB + (AB)? + (AB)3 + -+ (AB)0°

=AB+I1+AB+1+ - +1

=50(4B) + 501

Tr. (AB + (AB)? + --- + (AB)'°%) = Tr.(50(AB) + 50I)
= Tr(50(4B)) + Tr.(501)
=50Tr.(AB) + 50Tr.(I)
=50(-1+1-1)+50(1+1+1)
=-50+150 =100 Ans.

www.allen.in [143]



ALLEN JEE (Main + Advanced) : Mathematics

option B ‘( A )adj (Bfl )adj (2'6‘71 )
= |(A")adi(B )adj(24")

|8 leAf
1Lz
A8l |Af

option C
cosXcosy—sinXxsiny —cosXsiny—sinxcosy 0
F(x) F(y) = | sinXcosy+cosxsiny -—sinXsiny+cosxcosy 0
0 0 1
cosX(x+y) -—sin(x+y) O
=| sin(x+Yy) cos(x+y) O|=F(x+Yy)

0 0 1
Also: F(0) =1
VFXF() =F(x +y)
put y = —x

F(x) F(—=x) = F(0) =1
= [F()I™ = F(=x)

option D
v A=1 0 LA =1=x=2,4,6,
Z(cosX 0 +sin” 6)
cos* 0 sin* @

2 + 2
1-cos°® 1-sin“6
cot20 + tan20 > 2
.. Minimum value = 2
16. Ans. (A,B)

1 01
Statement 1. BPA:{ }

010
o_ga|l 0 1],
010
-1 -2 3
-4 3
where 81:{3 2},Alz 0 1 -1
2 1 -2

-4 7 7
= P=
L
-1 -1
2 1 2 4 3 2
Statement 2. A=
1148 -25
- 19|-70 42
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Statement 3. Ax =b

=x=A"1h
Also. Cbh =D
=b=C1D
1
Lx=A'D=(CAD=|-1
1
5 5 10 -17/5 2 1
Where: CA=|7 7 13[;(CA)'=| 4/5 0 -1
4 3 8 7/5 -1 0

17.  Ans.(A,B,CD)

(A)AB_1 3/2][ 4 -3]_[1 o]_,
11 2 |2 2] |o 1|

>tr((AB) cr)=itr(cr)

r=1

:i(r.gr +(r-13")

r=1

=) (2r-1)3 =3[ (49)(3%)+1]

2a+c 2b+d 21
(B)JAX =4= =
2a+c 2b+d 21

=2a+c=2and2b+d=1
=c=2—-—2aandd =1-2b

a b
X =
{Z—Za 1—2b}

2a+2b a+b 10
(C) XA=1=> =
2c+2d c+d 01

=>2a+2b=1landa+b=0
not possible, hence X does not exist.
(D) XB=0butBX # 0

XB = 9a+3b 3a+b 3 00
“|9c+3d 3c+d| |0 0O
=3a+b=0=b=-3a

and3c+d=0 =d =-3c
{9a+3c 9b+3d}
#0

3a+c 3b+d

= 3a+c#0and3b+d#0
.. Required matrix is.

a -3a
X= where 3a+c¢c # 0
c -3c
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Solution Q.18, 19, 20

18.

19.

20.

21.

as Aissymmetrich =c
detA =a?—b?= (a+b)(a—b)
a,b,c, {0, 2, ... p-1}

no. of numbers of type

np=1
np+1=1

np+2=1 nel

np+(p-—-1)=1
Ans. (D)

as det(4) is divisible by p = either a + b divisible by p corresponding number of ways = (p — 1)

[excluding zero] or (a — b) is divisible by p corresponding number of ways = p

total number of ways =2p — 1

Ans. (C)

as Tr(A) not divisiblebyp = a#0
det(A) is divisible by p = a? — bc divisible by p
no. of ways of selection of a, b, c
@P-D[@E-Dx1]=({@-1)7?

Ans. (D)

Total number of A=p Xp Xp = p3
No. of A such that det(A) divisible by p
=(p —1)? + no. of Ain whicha = 0
=p-D*+p+p-1

= pz

required no. = p3 — p2.

Ans. (A)

(A)

— 0 — 4 times

1— 5 times
Matrix = Symmetric

*  only two zero in diagonal & one in upper triangle
°C,°C, =9

*  All entry in diagonal is '1'
so two zero in upper triangle

°C,1=3

[146]
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X 1
(B) - Aly|=|0
z 0
0 b
*  A=|a c
b ¢ 1

eitherb=0o0orc=0= |A|¢O

= 2 - matrix
0 ab

* A=la 1
b c 0
eithera=0orc=0 = |A|¢O

= 2 -matrix
1 a b

* a 0 c
b c 0
eithera =0orb =0 = |A#0
2 - matrix
1 a b

* a1l c
b ¢ 1
if a=b=0= |A=0

a=c=0= |A|=0
b=c=0= |A=0
so there is no matrix.

.. only six matrix are possible

(C) & (D)
six matrix A for which |A|=0

0 1

= inconsistent

= inconsistent

= infinite sol"

I
L

O R R PR R P ORFR O R O

= inconsistent

O R, R O O R R R REL R OO
_ O O O O R OR O R R

www.allen.in
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= inconsistent

= infinite sol”

= =, O O -k O

EXERCISE - S

1. Ans. (4)

o)
2

£f=1+4+ 2+ 3+... +n="~L

m=n + 1;p=_n(n—1)
£+5=p+2m

n(n+1) n(n—1)

+1+5= +2n+2

n=4
2. Ans. (200)
1 0 0] (0 2
0 1 0|+/0 O
0 0 1] (0 O

1 18 2007
=0 1 36
0 O 1

> O &~ o

S O O O O o
S O N O O DN
S ©O © o o O

S O O O o N
S © 0 O »H» o

1 18 2007

S+ A"=0 1 36
o0 1

1 18 2007
=1+nA+ "C, A% + "C3 A3+ ... +MC, A"=|0 1 36 | (43, A*....isanull matrix)
00 1

o] 0o 2 a 00 8] [1 18 2007

0l+nlo 0 4[+"=Dg o ol={0 1 36

1| |o o0 o 2 Jooo|lo o 1

= O

2n na+4n(n-1) 1 18 2007
1 4n =0 1 36
0 1 0 0 1

S O B O O B
[e)
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= 2n =18

>n=9

9a + 36 x 8 = 2007

9a = 1719

a=191

a+n=191+9 =200
3. Ans. (5049)

N
c d q 0
AP =P
AP—-P =0
(A—DP =0
If det(A — I) # 0 then P = 0, which is not possible
So,det(A—1)=0
a-1 b ‘
=0

c d-1

ad+1—a—-—d—bc=0

ad —bc=a+d-1=5050—-1=5049
4. Ans. (31)

-+ BA = AB?

Pre-multiply by B, we get

B?A = (BA)B? = (AB*)B? = AB*

Again pre-multiply by B

B3A=(BA)B* = (AB*)B*

= B3A = AB® In general B™A = AB?*™ (1)
again BA = AB? post multiply by A*

— BA® = AB*A* = B = AB*A*

- B=A(B%?A)A3 = A(ABH)A3 (using (1))
.. B=A?(B*A)A* = A*> (AB®)A*

= B =A3(B84)A = A3(AB'®)A

= B=A*(B'°A)=A* AB3?* = B = B3
Pre-multiply by B~1, we get B31 = |

5. Ans. (2)
A2 =1 = x=2,4,6, ...
x>2
Y (cos*0 + sin* 0) = cos? 0 + sin? 6 + cos*H + sin*6 + cos® + sin®f + ................
= cos?8 + cos*0 + cos® O +........... +sin? 0 + sin* @ +sin® @ +........
cos’ 0 sin® 0

1-cos*’0 1-sin’*0O
1
tan’0

cot? @ + tan?0 = tan? 0 +

1
Minimum value of (tan2 0+— jis 2.
tan“ 0
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6. Ans. (4)

, 10
Fork =1,A= 3
0 1
19
Fork=2A=| 3
0 1

, 10 {1 1] [ 10,19

ApeqApey = 3 |= 3 3

0 11(/0 1 10 1

L 10 + 19 '1 28 '1 10 N 19 4 28 Z (3k 4 1)
Ap=1Ag=24k=3 = [ 3 3 3= 3 3 3 ] 1_[‘4 = 3
1 k=1 1

0 1 0 1 L0

36

1 3.36.37 36_ 11 2010 _ _
Z(3k 3) S 2010:F_A_[0 1 ],p_2010,q_0

p+q=2010=2Xx3X5X67
7. Ans. (8)

ae=[2 o]
oen| - ;’H m

= a-b=-1,c-

) 1' a bl[-1] [1
Now, P =
—1_ c dj 2 0
— -a+2b=1, —c+2d =0
On Solving
a=-1,b=0,c=4,d=2
|P—pl|=0=>p?—p—-2=0
=>p=2,p,=-1
8. Ans. (1)
A'+B'= (A+B)

(A'+B")=(A+B)=I

I+A'B+B A+ =1
I+A'B+B'A=0

| +AB+(AB) =0
(A‘18)+(A-1B)’1=—|

(A'B)+1=—(A"B)
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(A'B) +(A'B)+1=0
(A’lB—I)((A’lB)Z A’lB+I):0

(A‘lB)3=I —|A1B|=1

9. Ans. (-3)

3 41
(pgn)3 2 2|=301)

2 0 3
[3p+3q+2r4p+2qp+3q+2r] = [301]
3p+3q+2r=3-(i
4p + 2q = 0 — (ii)
p+3q+2r=1-(iii)
from eq. (iii)
3g+2r=1-p
put the value of 3q + 2r in eq. (i)
we get
3p+1-p=3
2p=2
p=1
Put the value of P in equation (ii)
4(1)+2q=0
2q=-4
q=-2
Put the value of P and Q in equation (i)
3(1)+3(-2)+2r=3
3-6+2r=3
-6=-2r
r=3
find=2p+q-r
=2(1)-2-3
=-3

10. Ans. (14)
Given, [P] = a; is a order 3 matrix.

2a, 2a, 2'a,

Let Q=|2%a,, 2%'a,, 2°a,

2'a, 2a, 2'a,

22 a‘ll 23 a12 24 a‘13
|Q| =|2’ & 24azz r a3
2'a, 2’a, 2'ay
all alZ a13
=|Q|=2"2°2"|2a,, 2a, 2a,
28, 2'a, 2a,
www.allen.in
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all a'12 a13
3|Q|=29 x2x2%a,, a, ay,
& & Ay
=|Q|=2"|P|
~jol-2"

So number of positive divisors =13 + 1 = 14

EXERCISE - JEE (Main) PYQ
Ans. (3)
1 cost sint
|A|=e|1 —cost—sint —sint+cost
1 2sint —2cost

=e'[5cos?’t +5sin® t]VtER=5et#0Vt€ER
Ans. (1)
A is orthogonal matrix

=0%+p?+p?=1=> |p|:i

S

Ans. (2)

|A|2.|B] = 8and H=8 = |A| = 4 and |B|:l
Bl 2
- det(BABT) =tx1oL
4 4 16
Ans. (2)
1 sin© 1
|A|=|-sin@ 1  sin@| =2(1 +sin?0)
-1 -sin® 1

96(37c SRJ: 1 <sin B < L:>0£sin26<%

)T TR N7
S A€ [2,3)
Ans. (4)
ATA =3I,
0 2x 2x\(0 2y 1 3
2y 'y —-yl|2x y -1|=|0
1 -1 1 ){2x -y 1 0

www.allen.in
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2 2
A= ;]A|=8-18=-10
9 4

8. Ans. (3)

= |A] = 6

|adjB| _|adj(adjA)| _ |Al* _|AF
|l [3A] 3IAl 3

O
3y’

9. Ans. (4)
|A] =0
For(P): A+ 1,

01 1 1 01 1 1
So, A= or or or or
1 0 1 0 1 1 0 1

|A| canbe-1or1
So (P) is false.
For (Q); |A] = 1

11
01

|

www.allen.in
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A{l 0} 0r[1 1} 0{1 0}
01 0 1 1 1

= tr(4d) = 2

= (Qistrue
10. Ans. (4)

Ax{ =b;

Ax, = b,

Axs; = by

10

11. Ans. (1)

A+A"

2
and P=
2 a+3
2
0

AT
andQ:AzA “la-3

As,det (Q) = 9
= (@a—3)?=36=>a=3+6

=0

_(@-3y
4

.. Modulus of the sum of all possible values of

det.(P) = |-36|+| 0|=36 Ans.

= Option (1) is correct

22
=0,fora=-3 =0_¥=

—1(12)(12), fora=9

[154]
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12. Ans. (1)
1 0
P:
1y
2
F)2_1010_10-
I BTN
12 L2 -
P3_-1 4[1 0_10
1 l1 §1
o 7 N
, |1 0][1 o] [1 0
P: =
1 1)1 1] |2 1

o [ 10
25 1

13. Ans. (13)
a?+b*=|l,+ Al|l,- A"

=S€C29XC0829=1
2 2

14. Ans. (4)
1Al =
= |24|=23x4=32
" B is obtained by R, — 2R, + 5R3

= |B|=2x32=64
option (4)
15. Ans. (3)
LetAT=Aand BT =-B
C = A’B?-B%A?
CT — (AZBZ)T_ (BZAZ)T
- (BZ)T (AZ)T_ (AZ)T(BZ)T - BZAZ _AZBZ

cT=-cC
C is skew symmetric.
Sodet(C) =0

so system have infinite solutions.
16. Ans. (24)

1 a af|l a a 1 2a 2a+ab
A=|0 1 b||0 1 b|=0 1 2b
0 0 1{/|0 0 1 0 0 1
1 2a 2a+ab| |1 a a
0 1 b
0 0 1

[155]
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1 3a 3a+3ab
A=l0 1 3b

0 0 1

[1 4a 4a+6ab
At = 4b

0 1 1

_ . _

1 na uab+na
A'=l0 1 nb

0 0 1

na =48,nb =96

na+”%b(n—1)=2160

48 +24b(n - 1) = 2160
48 + 24 x 96 - 24b = 2160
b=8anda=4,n=12
n+a+b=24
17. Ans. (4)
9° -10° 11° |[1
ABA=[111]|12° 13* -14*||1
-15* 16* 17° || 1

=[92+122-152-102+ 132+ 162 112-142+172]

s

= [92+ 122- 152 - 102+ 132+ 162 + 112- 142+ 172]= [539]

18. Ans. (2)
b
LetA = {a } ;ad-bc=-1
c d

|A+1]jadj A+1]|=4
=ad-bc+a+d+1=20r-2
a+d=2o0r-2

19. Ans. (2)
S={/n:1<n<50 and nis odd}

= {\/I,\E,\/E .......... \/E}, 25 terms

|A| =1+ a?
D det(adjA)=> | A =) (1+a’)
aeS aesS
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=22100 =100
A=221
20. Ans. (1)

=z o
U MO PO S N R

A3 =-44

A* = (-4D(-4D) = (- 4?1
A% = (-4)%4, A% = (-4)31

10
M= ZAZk =AZ+ A%+ ...+ A%0
k=1

=[-4+ (-4)2 + (-4)3 + ... + (-4)20]] = - 4MI
= M is symmetric matrix

10
N=) A" =4+ A%+ ..+ A
k=1

=A[1+(-4)+(-4)2+... + (- 4)?] =LA = skew symmetric
= N2 is symmetric matrix

= MN? is non identity symmetric matrix
21. Ans. (4)

|adj adj (2A)=| 2A["
:|2A|4 :(23|A|)4:212|A|4— 3216

1 6 42
|A|=L5!6! 1 7 56
516171
1 8 72
R,—>R,—R,
R,—»R,—R,
1 8 42
|Al=]0 1 14/=2
01 16
22. Ans. (1)
A:{m ”}, |A—d (adj A) =0
P q
:>|A—d(ade)|=‘{m n}d{q _”}: m-gd - n(l+d)_
p q -p m p(1+d) gq-md

= (m—qd)(q—md)—np(1+d)2=0 = mg-m*d -q*d +qu2—np(1+d)2=0
= (mg—np)+d*(mq—np)—d(m*+q*+2np)=0 = d+d3—d((m+q)2—2d)=0

= 1+d2=(m+q)2—2d = (1+d)2=(m+q)2

Option (1) is correct.

www.allen.in [157]



ALLEN

JEE (Main + Advanced) : Mathematics

23.

24.

25.

26.

Ans. (1)

|[A|]=m-n

4dm+n=22

17m +4n =93

m=5n=2

|A] =3

|2 adj (adj 5A))|=2°|5A"

= 25,580 | 4|16 = 25, 580, 316 = 311, 580, 65
a+b+c=96

Ans. (4)

Let A:[p q}
r s

pz_| POHAr pa+as
pr+rs Qs+s’
= p’+ar=1 (1) pq+gs=0=q(p+s)=0 (3)
=s?+qr=1(2) pr+rs=0=r(p+s)=0 (4)
Equation (1) - equation (2)
p’=s’=p+s=0
Now 3a* +4b’
=3(p+s) +4(ps—ar)’

=3.0+4 (-p’ —qr)2 =4(p* +qr)2
Ans. (3)
1 0 041 0 O 1 0 0
A*=|0 4 -1||0 4 -1|=|0 4 -1|=A
0 12 -3||0 12 -3 0 12 -3

Il
NN

.. Sum of diagonal elements = 2047(1+ 4 -3) + 3
=4094 + 3 = 4097
Ans. (5)

2 1 {a b} {1 2}
3 =
3 =Z||lb c o
5 B
Now ac—b*=2 and2a+b=1

and2b+c=2
solving all these above equations we get

1;bx(2—_2b]_b2:2
2 1

= (1-b)’ -b*=2 = 1-2b=2

[158]
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= b=—1 and a:E and c=3
2 4

Hence a=3a+@=2_§_3

2 4 4 2

and B=3b+E=—§+2=3
2 2 2
15
also s=a+c=—
4
By s
o 4x—
4
27. Ans. (1)

e} 2 o[
o[ % 2] 22 -

B = CAD
B" =(CAD)(CAD)(CAD)...(CAD)

n—times

— B"=CA"D (1)
(1] 1 2
1 =1 =] |1 =
A*=" 51 51|=| 51
0 1[0 1|0 1
.
1 —
A=" 51
_0 1_
_1 o
similarly A" = 51
_0 1_
121 —|[-1 -2
8 1 -1 LIy
7 Ho 1]
n n
1 —+2 +1 —
| st {—1 —2} _|s 51
q et 1 AL L
51 51 51

iBn_25+50 25 1 [75 25
&~ | _25 _25+50| |-25 25

Sum of the elements = 100
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28.

29,

30.

Ans. (4)
1 5
A=
5 )
Al =aA+BI
o+B=-2

ai__ 1 [10 -5 L 5] gt 0
= =
10-51| -1 1 A 10 01

Comparing we get
A=3

o= —

5
-11
=5
40 +B*+A° =14
Ans. (4)
P'=aP+(a-1)l
=P=aP’ +(a-1)l =P'-P=a(P-P")
=P=P",asa=-1
Now, P=aP+(a-1)I
=P=-1=|P|=1 =|Adj P|=1
Ans. (2)
PP =]
PTQ2007P — A2007
1 2007
= {0 }:>Za+b—30—4d=2005

EXERCISE - JEE (Advanced) PYQ

Ans. (C,D)
(A) LetA=NTMN
AT =NTMTN
A=A" when M = MT
A=-AT whenM =-MT
(B) LetB=MN-NM&MT =M&NT =N
BT =NTMT — MTNT
BT =NM — MN
B+BT =0
() M=MT&N-=NT
A= MN

[160]
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AT = NTMT = AT = NM
A+ AT
(D) adj(MN) = (adj N)(adj M)
Hence correct answer are C and D.
2. Ans. (C,D)

{a b}
Let M=
b ¢

(A) Given that [S}z{ﬂ =a=b=c=qalet)

o

o
:M:{
o o

} = | M | =0= Non-invertible

(B) Giventhat[bc]=[ab]=a=b =c=a(let)
again |[M| = 0 = Non-invertible

a o
Q AsgivenM:{O }:|M|=ac¢0
c

(" a & c are non zero)

= M is invertible

D) M :{a

b}:|M|=ac—b2¢0
b ¢

-+ ac is not equal to square of an integer

.. M is invertible
3. Ans. (A,B)
M2 = N4
M2-N*=0 (* MN = NM)
(M +N?)(M-N?)=0
As (M-N?)#0,|M + N?| =0
=|M-(M+N?)|=0
Option A is right
SoweknowA-B =0
when |B| #0= (4) =0
= (M? + MN?)U = 0 for some non-zero U.

So option B is also right.
4. Ans. (B,C)

PQ = kI
IP|.1Q| = k?
= |P| = 2k # 0 = P is an invertible matrix
o PQ = kI . Q=kP
adj.P k
- Q -, Y3 = )
L 2Bat ) Ky 12416
2 8
S|Pl =2k=k=10+ 6a (i)
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Putvalue of k in (i), we geta = -1,k = 4
L 4a—k+8=0
& det (P(adj.Q)) = |P||adj. Q]

2\2 5
=2k.(k—j =k—=29
2 2

5. Ans. (B)
1 00 1 0 0
P=|4 1 0| =P>=| 8 10
16 4 1 16+32 8 1
1 0 0
So, P3 = 12 1 0

16+32+48 12 1

(from the symmetry)

1 0 0
P50 = 200 1 0
16.50.51 200 1

_ 16.50.51

As,P-Q = I=gqy, = 5

45, = 200and q,, = 200
0O +0s, 16.50.51

= +1=102+1=103
Oy 2.200

6. Ans. (A,B)

A=B? = |A| =|B|? = +ve
1 0 O
(A) 0 1 0| =1(-1) =negative
0 0 -1

Matrix B can not be possible
-1 0 0

(B) 0 -1 0|=—1=negative
0 0 -1

Matrix B can not be possible
1 00

Q) 0 1 0|=1 = positive

0 01

Matrix B can be [

1 0 O

(D) 0 -1 0|=1( —0) = positive
0 0 -1

Matrix B can be possible
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10 O 0 0 1 0 O
Ex.[0 1 -1/0 1 -1j=|0 -1 0
0 2 -1j0 2 -1 |0 0 -1

7. Ans. (1)
A=0
= 1(1-a?)-a(a-a®) + a?(a?-a?) =0
(1-a®)—a?+a*=0
(a’-1)?=0=a=+1

butata =1 No solution so rejected
ata = -1 all three equations become
x—y+z=1 (coincident planes)

Jlta+a?=1
8. Ans. (A, C, D)
We find D = 0 & since no pair of planes are parallel, so there are infinite number of solutions.
Let aP; + AP, = P,
= P;+7P, =13P;
= by +7b, = 13b;
(A) D # 0 = unique solution for any b4, by, b3
(B)D =0butP; + 7P, # 13P;
(C) As planes are parallel and there exist infinite ordered triplet for which they will be coincident
although satisfying b; + 7b, = 13b3, so system have infinite solutions.

(D) D+0
9. Ans. (4)
1 & &
A=b, b, b
Cl CZ C3

=(a,b,c, +a,b,c, +ab,c,)-(ab,c, +ab,c, +a,b,c,)
X y

Nowifx <3andy > -3

the A can be maximum 6

But it is not possible
asx =3 = eachtermofx =1
andy =—-3=eachtermofy = -1

= f[aibici =1and f[aibici =-1
i=1 i=1

which is contradiction
so now next possibility is 4
which is obtained as

1 1 1
-1 1 1|=11+1)-1(-1-1)+1(1-1) = 4
1 -1 1
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10. Ans. (B)

GivenM = al + M1

—~M?-aM - Bl =0

By putting values of M and M?, we get
sin® 20

1
>
2

Also, B(0) = - (sin* 8 cos* 8 + (1 + cos? 6)(1 + sin? 8))
= - (sin* @ cos* 6 + 1 + cos? 6 + sin?  + sin? 6 cos? 6)

)
(24t +2),t= 20 20 0,1
4 4

a(f) =1 — 2sin?6 cos?0 =1—

37
= p(O) = T3
11.  Ans. (ACD)
(adjM),, =2—-3b=—-1=b=1
Also, (adjM),, = -3a=—-6=a =2
01 2
Now, det M =1 2 3|=-2
311
= det(adjM?) = (detM?)? = (detM)* = 16
adiM
detM

Also M7=

= adjM =-2M"" = (adjM)™ =_71M
And, adj(M™") = (M) det(M™1)
_ 1 Mzﬂ
det M 2
Hence, (adjM)™ + adj(M™1) = —M
Further, MX = b

—~X=M1p= Mb
-1 1 -1]|1 -2 1
g 6 2| 2/=2Y 2 |-

2
-5 3 -1{|3 -2 1

= (o B y)=(1,-1,1)
12.  Ans. (B,C,D)

Let Q=

w = N
N O -

3
2
1

6
X = (PQPD)
k=1
6

X" = (PQPD = X
k=1
X is symmetric
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1
Let R=|1
1
XR=Z6:PKQPKTR. [ PER = R]
6 B 6
~SRQR (ZPKJ
K=1 K=1
2 2 2 6 2 2 2|[6] [30
iPK:Z 2 2/ QR=|3|=XR=[2 2 2|/3|=/30|=30R = a = 30.
K= 2 2 2 6 2 2 26| |30

6
Trace X = Trace [Z PKQPKTJ
K=1

6
- Z Trace (PxQPF) = 6(Trace Q) = 18
K=1
1 1

X[1|=30|1
1 1
1
= (X -301)|1|=0=|X-301|=0
1

= X — 30/ is non-invertible
13. Ans. (C,D)

det(R) = det(PQPY) = (det P)(detQ) (d L Pj
= det Q = 48 — 4x?

Option-1:
forx =1det(R) =44 #0
a 0
.. for equation R|B [=|0
Y 0
We will have trivial solution
a=B=y=0
Option-2 :
PQ = QP
PQP =0
R =0Q
No value of x.
Option-3 :
2 X X
det|0 4 0/(+8
X X 5

=(40-4x2)+8=48—4x> =det RVx ER
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Option-4 :
2 1 2/3
R=|0 4 4/3
0 0 6
1
(R-6l)[a|=0 :—4+a+%b:0
b

—2a+4—b:0
3
>a=2,b=3
a+b=5
14. Ans. (B,C,D)
det (M) # 0
M = adj(adj M)
Mt =det(M).M
MM = det(M). M?
I = det(M).M? ..(i)
det(l) = (det(M))°
1 = det(M) ..(ii)
From (i) I = M?
(adj M)? = adj (M?) =adj I =1
15. Ans. (5)
M-I

{a b}
LetA4 =
c d

A a’+bc ab+hd
ac+dc bc+d?

o { a’+2abc+bdc  a’b+abd +b*c+bd?
a’‘c+adc+bc’+d’c  abc+2bcd +d°

Given trace(d) =a+d =3

and trace(43) = a3 + d3 + 3abc + 3bcd = -18

=a’+d3*+3bc(a+d)=-18=a3+d3+9bc=-18

= (a +d)((a +d)? - 3ad) + 9bc = -18 = 3(9 - 3ad) + 9bc = -18

= ad - bc =5 = determinant of A

M-II

- o
A= ;A=ad - bc
c d

|A-All =(a-A)(d-A)—bc
=A2-(a+d)A+ad-bc
=A2-3A+A
=0=A%-34+A = A?=3A-Al= A3 =34%2-AA
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16.

17.

=3(3A-Al)-AA=(9-A)A-3Al

—o-m|? Plisat©
=0-81 0 0 1

o trace A3 =(9-A)(a+d)-6A
— ~18=(9 - A)(3) - 6A = 27 - 9A
=9A=45=A=5

Ans. (A,B,D)
10 0)1 2 3)1 0 0
(A) PEP=/0 0 1|2 3 4|0 0 1
01 0J)\8 13 18Jlo 1 0
1 2 3Y)1 00 (1 3 2
8 13 18| 0 0 1|=/8 18 13
2 3 4Jlo 10/ (2 4 3
1 0 0)1 0 0) (1 0 0O
P’=/0 0 1//0 0 1|=[0 1 0
010Jlo 10)loo01
(B) [EQ+PFQ|=[EQ+[PFQ
|E|:0 and |F|:0 and |Q|¢0
9 -[E[oi=0. fpro| -0
T=EQ +PFQ!

TQ=EQ?+PF=EQ?+P?EP=EQ?+EP=E(Q%+P)
|TQ|:‘E(Q2+P)‘:>|T||Q|=|E”Q2+P‘=0:>|T|=O (as |Q] #0)

>|EF[

(©) ‘(EF)3

Here 0 > 0 (false)

(D) asP?=1=P'=PsoP'FP=PFP=PPEPP=E
sOE+P1FP=E+E=2E
PYEP+F = PEP + F = 2PEP
Tr(2PEP) = 2Tr(PEP) = 2Tr(EPP) = 2Tr(E)

Ans. (A,B,C)

| -EF|#0;G=(-EF)*'=G'=1-EF

Now,G.G1=1=G1G

=G((-EF)=1=(-EF)G

=G-GEF=1=G-EFG

= GEF =EFG [Cis Correct]

(I-FE)(I +FGE) =1+ FGE - FE - FEFGE
=I+FGE-FE-F(G-1)E
=1+ FGE - FE - FGE + FE
=] [(B) is Correct]

(So 'D' is Incorrect)

We have

(I-FE)Y(I+FGE)=1 ...(I)

www.allen.in
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Now

FE(I + FGE)

=FE + FEFGE

=FE+F(G-1)E

=FE + FGE - FE

=FGE

= |FE| |l + FGE| = |FGE|

= |FE| % ﬁ = |FGE] (from (1))
= |FE| =|I - FE| |FGE]|

(option (A) is correct)

18. Ans. (A)

EE
M| 2 2

3 -1
2 2

§+1 §

M= 32

= =41
2 2

I RN

2022
M2022=(|+EA] =1+30334

10 1 1 3034 3033
= +3033 =
01 -1 -1 -3033 -3032

19. Ans. (3)
B 0 1
A=|2 1 -2||Al=-1
31 -2

= |47 - (B-1)A° -BA®| =0

= |A[° |A>-(B-1A-BI|=0

= |A[° |(A*-pA)+ A-BI| =0
= |A|I° |A(A-BD) +I(A-PBI)|=0
AP |(A+1) (A-BD)]=0
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B+1 0 1
A+l=| 2 2 =2|=I|A+I1l=—4,Here|A|#0&|A+I|#0
3 1 -1
0 o0 1
A-Bl=|2 1-B -2
3 1 -2-B
1
|A—B||:2—3(1—B)=3ﬁ—1:o:ﬁ=g
9B =3
20. Ans. (B,C)
all a'12 a‘13 1 1 1
M=la, a, a,|=1 01
83 8, A5 010
|[M|=-1+1=0= M is singular so non-invertible
a, -a, 11 1}a -a,
(B)yMia,|=|-a,|=|1 0 1|a,|=|-a,
8 —& 0 1 04 —8
a, +a,+a, =-a,
a, +a,=-a, = a, =0 and a, + a, = 0 infinite solutions exists [B] is correct.
a, =—a,
Option (D)
111 100 |[-1 1 1
M-2I=1 0 1|-2/0 1 O|=|1 -2 1
010 0 01 0 1 -2
|M —2I|=0 = [D] is wrong
Option (C) :
1 1 1] «x
MX=0=1|1 0 1|y|=|0
0 1 0}z
x+y+z=0
x+z=0
y=0
.. Infinite solution
[C] is correct
21. Ans.(3780)

Let us calculate when |R| =0

Case-l ad =bc =0

Nowad =0

= Total - (When none of a & d is 0)
=82-1=15ways

www.allen.in
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Similarly bc = 0 = 15 ways

.15 x15=225waysofad = bc =0

Case-Il ad =bc#0

eithera=d=b=c OR a#d,b#dbutad=bc
’C, =7 ways ’C, x 2 x 2 =84 ways
Total 91 ways

- |[R|=0in 225+ 91 = 316 ways

|[R|#0in 84-316 =3780

JEE (Main) Practice Paper
SECTION-A
1. Ans. (3)
Here |A| =xyz - (8x + 3z + 4y) + 28 =60 - 20 + 28 = 68
. |A.adjA| = |A| |adjA| = |4] . |A|? = 683
2. Ans. (3)
A+ B =AB
= 1, —A-B+AB=1_= (I -A)(l,-B)=1_
= -A"=(-B) .. (I,-B)(1,-A)=1,
= |, -B—A+BA=I, > A+B=BA
.. AB = BA
3. Ans. (4)
Let A= diag(a,a,a;...a,)

3

A’ =diag(a,a;,a;,...a] )
A=A
La’=a=>a=0,1-1

.. Total Number of diagonal matrix = 3™

4. Ans. (4)
. B=—A"'BA - AB=—BA
= AB+BA=0

o (A+B) + A+ AB+BA+B? = A’ + B?
5. Ans. (2)

9 9 9
a+b=>(a +bk)=2(k1°ck +(10—k)1°ck) = 10) ""C, = 10(210- 2) = 10220
k=1 k=1

k=1

6. Ans. (2)
Make C1 — C1 + C3 we get
C1—>C1+C3
1 tanO+sec’® 3
determinant = f(0)=| 0 cosH sin @

0 -4 3
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=3cos0 + 4sinf = f'(0) = 0 = -3sinb + 4cos6 = 0

44
= tanb = %: 0= tan—lg = f(0)is T for [O,tan 15}
4
and { for | tan" =, F
32

4
max f(0) is at 0 = tan-! (gj

= max f(0) = 3(gj+4(%jz5
minimum f(0)isat6 =0
= min f(0) =3
7. Ans. (4)
|Al+|AT|=2|Al =0
8. Ans. (1)
A(adi A) 10 0
(adjd)=1 .,
A (adjA) =10 Lo
(adj4)=101
A (adj 4) = |A]L
- |A =10
9. Ans. (2)
A(AdjA)=1,=Kkl, = k=|A =8
10. Ans. (4)

, [1 1] 1 1
A = X

0 1] [0 1
12
o1
w12 1] [t 3] e [T 10

0 1]lo 1] |0 1 0 1
adew:1 o] _[1 -10

-10 1| [0 1

5|10 1oo+1—10_11 90
1o 10| |0 1] |0 11

b,+b,+b+Db =22+ 90 =112,
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11. Ans. (3)
Taking C3 — C3 - (C1a - C2)
we get
ab 0
|[Al=|b ¢ 0 =(1-20a) (ac - b?)
2 1 20+1

.. non-invertible if a = % and if a, b, c are in G.P.

12. Ans. (4)
AB = C = det(A) det(B) = det(C) = det(B) =-1
13. Ans. (1)

For nth order determinant A =‘Cij ‘ =D""

(1) For 3" order determinant A =D*' =D* .. (1)
(2) From (1) ifD=0thenA=0
(3)D=9=32
A=(32)2=34 (A is not a perfect cube)
14. Ans. (3)
3 -3 4
A=12 -3 4
0 -1 1

| Al

A _adi (A

3 -4 43 -3 4
AN=AA=0 -1 02 -3
-2 2 -3J|0 -1 1

1 -1 0
= A’=|-2 3 -4|=A"
-2 3 -3
15. Ans. (2)
11 2
A=|0 2 1|; A’=5A*-6Al +1?
1 0 2
3 3 7 (10 9 23
A’=|1 4 4| and A’=| 5 9 14
316 |9 5 19
10 9 23
5A’—6A+1=|5 9 14|=A°
9 5 19
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16. Ans. (3)

a b
A={ },bc;ﬁO
c d

Characteristic equation is |A-xI|= 0

a-x b
c d-x
(a-x)(d-x)-bc=0
x?-x(a+d)+ad-bc=0
On comparing with the given equation x*+k =0
a+d=0k=ad-bc=|A
17. Ans. (1)
3ax® 3bx* 3cx’
AB=| a b c
6ax 6bx 6cx

=0

Now, tr(AB)=tr(C) = 3ax? +b+60x =(x+2)" +2x+5x*

3ax’+6C+h=6x*+6X+4 = a=2,b=4,c=1= a+b+c=7.

18. Ans. (1)
|A-Al|=0
1-» 0 2
0 2-A 1 |=0=0-A)[2-MN@B-M)]+2[-2(2-1)]=0
2 0 3-A

(1-A)[A2-51+6]+4(A-2)=0=>21-6A2+7L+2=0
X} —6X* +7x+2=0 = k=2

19. Ans. (2)
|A] =0
= a(ed —0)+b(0—ce)
|A| = aed - bce =e(ad - bc) #0
e=landad-bc+#0
ad-bc=1if[ad =1, bc =0] Total =3
ad -bc=-1if [ad =0, bc=1] Total =3
Total=3+3=6

20. Ans. (1)
AB =0

{cos2 0cos’ ¢ +sinOsinpcosOcosd cos’Ocosdsind+sin® pcosOsin 6}

cos” ¢cosOsinO+sin’Bcosdsing cosOsinOcoshsind+sin®Osin’ ¢

{cos Ocosdcos(0-¢) cosOsind(cosO-¢)

cosdsinBcos(0-¢) sinBsindpcos(6-¢)

}=0 = COS(9_¢)|:COSQCOS¢ cosesinq)}

cospsin® sinOsing

= cos(6—¢)=0:6—¢=(2n+1)g
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SECTION-B
Ans. (11)
1 x 1 matrix [0] i.e.1
2><2matrix{0 3} ie 2x1=2
0 a b
3x3matrixie|-a 0 c|2x2x2=8
-b -c O

Total=1+2+8=11
Ans. (0)
HereA2=A=a?+bc=a,b(a+d)=b
cla+d)=cbc+d*=d
s abed #0
sLa+d=1=bc=ad
=bc—ad =0
= |A| =0 Ans.
Ans. (4)
-1 0
LetA=| 0  x-x'
x—x* x*-1 0

x—x*

Ans. (2)

cp+dq q
=>ap+bg=p

cp+dg=gq
Eliminating p and q we get

x* —1| = (|A])2 = (-2)? = 4 as it is a cofactor determinant of A

= ad—-—bc—(a+d)+1=0=ad—-bc—3+1=0

= ad—bc=2=|A|=2

Ans. (6)

.. Alisnonsingular .. |A|#0
AB-BA=A=AB=A+BA=A(+B)
=|A[|B| = |A| |l + B| = |B| = |I + B]
Similarly |B| = |B - I|

S |B-I+|B-1]=6

Ans. (1)

AB = A(adjA) = |All; = —2I;

S (AB+31) =21+ 31, = |I,| =1
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7. Ans. (8)
Let A = diagonal (a, b, ¢), B is any other square matrix of order 3
.. AB=BA La=b=c
givena+b+c =12
~a=b=c=4

- |A| = abc=4.4.4=64

1

- |APZ =8
8. Ans. (1)
Here A2=3A-2I - A8 =255A - 2541
SA=255pu=-254 o A+p=1
9. Ans. (0)
AA=1
|A-T1|=]A-AA|

S|A-I|=|A||I-A|=|A-1|=-1.]4" -]
—|A-I|=-]A-1|=]A-1|=0

10. Ans. (6)
-2 1 1 1 1 1
|[A-Ml=|1 -2 1|=0=(-A+2)]1 -~ 1|=0
1 1 -\ 1 1 -

(-2) [(*-1)-(~A-1) +1(1+L1]=0
>MA-2)(AM +20+1)=0=>1r=2,-1,-1

JEE (Advanced) Practice Paper
1. Ans. (D)

{3 -4} 5 [5 —8}
X = =>X*=
1 -1 2 -3
For n = 2 option 4, B, C are not satisified. Hence option D is correct.
2. Ans. (C)
AB =B
Premultiply both sides by B
BAB=B’= AB=B’ = B=B’
Similarly
BA=A = ABA=A’ = BA=A’
= A=A’
3. Ans. (D)
No such ordered pair is possible.
Assume C = AB — BA
IfC=1
thentrace (C)=1+1+..... +1=n
But trace (C) =0 (trace (AB) =trace (.BA))
Which is a contradiction
Hence no such ordered pair is possible.
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4, Ans. (A)
A" =(B+C)

N+1

We can expand (B + C)N+1 like binomial expansion as BC = CB.

N+1

(B+C) BC = CB.
o (B+C) =M BY 4N e BNC 4N CLBMYIC 4 +CN,
=B"" +(N+1)B"C+0+0....... +0=B" (B+(N+1)C).
5. Ans. (A)
A=(AT) —1=(A 1) -1
= A" 2AP-A=0=A’-2A-1=0 = (A+1)(A*—A-1)=0=(A+1)(AT-A)=0
Because | A+1]20= A" = A= A is symmetric which contradict given condition

= no such matrix possible
6. Ans. (A)

AP -2A+1=0 = (A-1)*=0
A" =(A=1+1)"="C,(A=1)"+ v +"C_(A=1P-1">+"C,_ (A=1)-I" +"C I"
=040+ wreen +0+n(A-1)+1=nA-(n-1)I

1 1
A= {0 J and Q=PAP" and X =P'Q**P

We observe that Q=PAP'
Q* =(PAP" )(PAP")=PA (P"P) AP" =PA(IA)P" = PA’P’

Proceeding in the same way, we get
QZOOS — PAZOOS PT

1 1 1 2
Also A = A? =
0o 1 0 1

And proceeding in the same way

2005 :{1 2005 |
0 1 |
BB
oTp_| 2 2||2 2 :{1 0}
1 B 1 B 0 1
2 2]l 2 2

Now, X = PTQZOOSP: pT (PAZOOSPT)P:(PT P)AZOOS(PTP): | A2005]

_ s _[ 12005
B 10 1
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Matrices Al-'-E.®
8. Ans. (A,B,D)

e 21 nm LT . nm
COS— +COS— +.....+ COS— —| sin—+....+sin—
5 5 ( 5 5 j

. T . 2% nm T nm
sin—+sin— +....+cos— COS— +...+COS—

5 5 5 5 5

n n
Z cosr—nz—l and Z sinr—TC:O:n =919, 29, ...
1 5 - 5

9, Ans. (B,C,D)

|A|+‘AT =2|A|¢0
10. Ans. (B,D)
M = ABCD = A(BCD) = AAT
M?® =(ABCD)(ABCD)(ABCD)=(ABC)(DAB)(CDA)(BCD)=D'C"B" A’ :(BCD)T AT =AAT =M.

Similarly, M* =M .
11. Ans. (A,D)

LﬁA={% Q}ande{% m}:DAB={%%+bNZ %@_Q%}z{o ﬂ
¢ - C, -q ¢a,-a,C, C1b2+a1a'z 00

= aa,+bc,=ab,-ba, =ca,—ac,=cb,+aa, =0
BA:[a?aierZCl azbl—bzal}:{o 0}
c,a, -a,c Cb +aa 00
12. Ans. (B,C)
1 -1 0] [1/2 -1/2 0
ade=A‘1|A|=%0 -2 1|=|{0 -1 1/2
0 0 -1 0 0 -1/2

4 _adjA a1 _1
Here A™ = |A| ,‘A ‘_|A| and |AI >

13.  Ans.(A,BD)
det (-A) = (-1)™ det (A) where n is order of square matrix.
(det (-A) = (-1)™ det (4)
14. Ans. (A,Q)
M1 adj(adj M) = k%I
Pre-multiplying by M
adj(adj M) = k*M
det(adj(adj M)) = det(k*M)
= kb det (M)
(det M)* = k® (det M)
(det M)3 = k®
detM=k*>=k*=0=k?*=4
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15. Ans. (36)
a 0 o0
given A=|0 b 0|= abc=120=23x31x51
0 0 c

Case - I All are Positive =5C,x3C,x 3C,=90
Case - I one Positive and two negative
=3 x (5C2%x3C2%x3C,) =270
So number of possible matrices =90 + 270 = 360
=90+ 270 =360
16. Ans. (0)
AA=1
[A-T|=|A-AAl=|A-1|=|A||I-A"|
=|A-I=-1.|A'-I|=|A-I|=-]A-I|=|A-1|=0
17. Ans. (63)
A2=A= A 1A2=A1A=A=1
S (+AP=(1+1)°=(21)° =641 =1 +KI =(K+1)I

L K+1=64=K=63
18. Ans. (17)

2 0 -a 2 0 -a
A=5 o 0;|A=5 a 0]=0
0 o 3 0 o 3
60 -502#=0=a(6-50)=0
a=0,6/5
s.aeR-{0,6/5}
Fora=1
2 0 -1 3 -1 1
A=5 1 0| > |N=6-5=1;A4djA=|-15 6 -5
01 3 5 -2 2
3 -11
S A1=]-15 6 5
5 -2 2

By characteristic equation |A— XI| =0

2-x 0 -1
5 1-x 0] =0=x-6x"+11x-1=0
0 1 3-x

By cayley hamilton theorem

A —6A*+11A=1 = A=A -6A+111
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