JEE Type Solved Examples :
Single Option Correct Type Questions

= This section contains 10 multiple choice examples. = A*PTPAPT(PAPT )" P
Each example has four choices (a), (b), (¢) and (d) out of = A2 APT( P APT)997 P
which ONLY ONE is correct.

= A’PT(PAP")”" P

Ex. 1 If A is a square matrix of order 2 such that
010 CF10 01000 = AN pTp = A0 = f [ s
and A* = The sum of elements and ATPP=A I [ Ais involutory]
H’ H H H H’1B B’H Hence, Bl=11=1

product of elements of A are S and P, then S + P is

(a) -1 (b) 2 (c) 4 (d)5 Ex. 3 If A is a diagonal matrix of order3 X 3 is
Sol. (d) Let A = ¢ b0 comrﬁufath./e with every square matrix of order 3 X 3 under
Bl H multiplication and trace (A) =12, then
10 F10 . (@) Al =64 (b)]A]=16
From first part, A B‘ H E ZH (1) ©]Al=12 )| A=

b Sol. (a) A diagonal matrix is commutative with every square
e o0010_ 10 matrix, if it is scalar matrix so every diagonal element is 4.

: B aHHE B | 3 0 o

or a-b=-1 ...(ii) 0 A= S) 4 OB
and c—d=2 (111) @ 0 4@
From second part, 0 Al= 4@ =64
,010_00 DA 010d_00 4= -
AR Hﬁ ot 2. when i =
From Eq (1)5 we get EX. 4 lva :[aij ]4 x4 SUCh thataij = Ep’ When ’ ¢J ’ then
EHI] DI:I ¢ bOF10_0O0
[det (adj (adj A))O
H 25 BH Bl dHH 25 BE WDB [when {Hlrepresents fractional part
or —a+2b=1 (iv) function]
and —c+2d =0 (V) ] 2 3 4
From Egs. (ii) and (iv), we get () 7 (b) 7 (© 7 (d) 7
a=-1,b=0 20 0 o]
and from Egs. (iii) and (v), we get % 9 0 od
c=4,d=2 Sol. (a) *- A= O
U S=a+b+c+d =5 0 o0 2 00
and P =abed =0 @ 0 0 ZH
Hence, S+P=5 200 0
Ex. 2 If P is an orthogonal matrix and Q = PAP and 0 1A|= 0200 _u_.¢
B=P" QP thenB " is, where A is involutory matrix 0020
@A (b A" © 1 (d) None of these 0002
Sol. (¢) Given, P is orthogonal v det (adj(adj A)) =|adj (adj A)[=| A [ =[ A
O P'P=1 ..(1) =(2%) =2% =(2*)% =(1 +7)*
and Q = PAP' (i) =1+ 20,(7) + 2C,(7)? +...
Now, B=P'Q'"P = P"(PAP" )" P [from Eq. (ii)] det (adj (adj A)) _
— pTpapT (PAPT)%QP — . 5 — + Positive integer
= JAPT [PAPT(PAPT)** P (det (adj (adj A))

0_1
O b=
H™7

= AIAPT(PAPT)*® p O 7



1
Ex.51IfA :E 1Eanddet(A" =1)=1-=\",n0N, then

the value of A, is

(a)1 (b)2 (c)3 (d) 4
Sol. (b) “ a=210
H 1
. 2o 20 0_,,
ra H 1
0 A’ = A =2A% =2%A
Similarly, A" =2""TA
CH -
%” R
@t o227t O
“Hy o
O det(A" —1)=(2" "' —1)* —=(2" )
=1-2"=1-A\" [given]
a A= 2

Ex. 6 [fA= g iEand £(x) :r—x, then f(A) is
- X

1 2 20
b
(a)H H ( )@ H
(c) E] :E (d) None of these

Sol. (¢) -

_1+x
flx) ==

O (1-x)f(x)=1+x
O (I-A)f(A)=(I+A)

O fAY=(I-A)" (I +A)
M od O 20 oo, 0 21
Sﬂlmﬁﬁﬁlml%

_0o0 —20'2 20__10 203 20
F2ood f3 A 4f8 o o
13 40_G1 -10

4B 4 B -H

Ex. 7 The number of solutions of the matrix equation

, 10,
= is
2 3d
(a) more than 2

(c)0

(b) 2
(d)1

Sol. (a) Let X —g bE

2 0 1
0 X? = Qz +bc ba +d2) a 10 [given]
Ha+d) be+a®S B 3
O a’ +bc =1,bla+d)=1,
c(a+d)=2andbc +d* =3
O d* —a® =2
0 d—a= 2 =2b and al+a=l
d+a b
1 1
O 2d =2b+— and 2a=——-2b
b b
Also, c=2b
Now, from bc + d? =3
2 1 2 1
0 2b +§,+7g:35 362 + L~ =0
2b 4b*
0 12b* —8b* +1 =0
or (6b* = 1) (2b* =1) =0
1 1
O b=+—orb=%-+
NG 2
Therefore, matrices are
02 10 0 2 10
0 1 00 10 — - °
0° BO0 °© TE0ne egmag Yo e
Bz HEE -eHE: G0 B2 -
Al Y60 DO+6 6O
O 2r—-10
Ex. 8Foramatrle—E’ che value of
O 2r-—-10
|_| is equal to
= o {5
()D 100D I:I 49507 ()I:I 50500] (d) 25000]
a c
9 8% B9% 898 8

0 2r—10 O 1+3+5+.
Sol. (d) rI-I1B B B 1 H
% (50)2D D 250007

1 1

A,, -1 are n skew-symmetric

. +990

EX. 9 lfA1,A2,A3,...,
n
matrices of same order, then B = Z (2r =1) (Ay —1)* ™" will be
r=1

(a) symmetric

(b) skew-symmetric

(c) neither symmetric nor skew-symmetric
(d) data not adequate



Sol. (b)w B=A, +3A; +5A2 +...+(2n —1)(A,, _ )" !

0 BT =(4, +3A§ +5A§ +...+(2n _1)(A2n_1)2n—1)T

Al +3(A5)° +5(A5)° +... +(2n —1)(Az, )"
— A, +3(=A;)° +5(=A5)° +... +
(2n _1)(_Azn—1)2n_1

—(A; +3A3 +5A2 +... +(2n 1) A7)

=-B

Hence, B is skew-symmetric.

JEE Type Solved Examples :

Ex. 10 Elements of a matrix A of order10 X 10 are defined
asa; = w' "/ (where w is cube root of unity), then trace (A)

of the matrix is

(@o (b) 1 (c)3 (d) None of these
Sol. (d) tr (A) = % a; = % w " :g w’!
i=j=1 i=j=1 i=1
=+l +d+ b+ d

(@ +w+l) H(of +w+l) H B + wtl) + &

=0+0+0 +w’ =

More than One Correct Option Type Questions

= This section contains 5 multiple choice examples. Each
example has four choices (a), (b), (¢c) and (d) out of which

more than one may be correct.

La bO
Ex. 11IfA= EC dH(where bc #0) satisfies the
equations x* +k =0, then
(@)a+d=0 (b)k=—[A]
k=]A]| (d) None of these

b b 2 0
Sol. (a, ) We have, A® = (@ b0 bO_ %l +bc ab+ b(ZiD
El dHE dB @c+cd be+d°Q

As A satisfies x2 + k =0, therefore

A* +kI =0
G +bc+k (a+d)b O_[0 0O
0 O . OF
Ha+dye be+d +ko B o
O a® +be +k =0,(a+d)b=0,
(a+d)c=0and bc+d* +k =0
As bc 2000 b#£0,c#0
So, a+d=00 a=-d

Also, k = —=(a® +bc)=—(-ad +bc)=(ad —bc)=| A|

Ex. 12 If A=[a; ], x, and f is a function, we define

gt U
_e 9 0
A =L@ Let AR Gthen
0-e —-6Qg
U 2 U

(b) sin A = cos A
(d) sin 2A = 2sin A cos A

(a) sin Ais invertible
(c) sin A is orthogonal

Sol. (a, ¢) sin A= D cos® sin E)Dand cos 0= Chin 8 cos 80
H— sin® cos GH @os 0 sin GH

O |sin A|=cos’B+sin’°B=1#0

Hence, sin A is invertible.

6 sin® 6 -sinb
Also, (sin A) (sin A)" = o cos sin BLLgos sin O
H— sin® cos GBEsin 0 cos GH
0
= o |:]: I
 1H
Hence, sin A is orthogonal.
Also, 2sin A cos A =2 O cos® sin 60in 6B cos 60
H— sin® cos GHEOS 0 sin GH
Ckin 20 100

=2 H:OS 29 OE¢ sin 2A

Ex. 13 Let A and B are two square idempotent matrices
such that AB + BA is a null matrix, the value of det (A — B)
can be equal

(a) -1
(o)1
Sol. (a, b, ¢
(A - B)* =A* —AB - BA +B*
=A+B [AB+BA=0and A® = A, B* = B]
O |A-B*=|A+B]| ..(Q)
and (A + B)> = A*> + AB + BA +B?
=A+B [AB+BA =0and A® = A, B* = B]

(b) 0
(d) 2

O |A+B|>=|A+ B
O |A+B|(|A+B|-1)=0
O | A+B|=0,1



From Eq. (i), Sol. (a, b, d) 1t is clear that A = I and A = 2] satisfy the given
|A-B|*=010 |A-B|=0%1 equaion A® —2A% — A +2] =0 and the characteristic
or det (A -B)=0,-1,1 equation of the matrix in (c) is

2-N -1 2
Ex. 14 If AB= A and BA = B, then - .

1 -A 0 =0
(a) A’B = A (b) B*A = B E 0o 1 -AE
(c) ABA=A (d) BAB =B
Sol. (a, b, ¢, d) g A =22+ -2 =0,
We have, A’B= A(AB)=A[A =A%, giving A% =2A% + A —2] =0

B*A = B(BA) = BB = B,
ABA = A(BA) = AB = A, BAB = B(AB) = BA =B

£ A -2A% — A +2] =0

and the characteristic equation of the matrix in (d) is

Ex. 15 If A is a square matrix of order 3 and | is an Iden- 02-A 1 =20
tity matrix of order 3 such that A*> —2A* — A +21 =0, then % 1 =N 0 %: 0
A is equal to oo 1 -AQ

2 -1 20 2 1 -20
0 0 0 A =2\ =X +2 =0,
@1 (b2 ©g 0 oq@g o o7
P 105 @ 1 of giving A® —2A% — A +2I =0

JEE Type Solved Examples :
Passage Based Questions

= This section contains 2 solved passages. Base upon each  Sol. (Ex. Nos 16 to 18)

of the passage 3 multiple choice question have to be 02 -2 -40
answered. Each of these question has four choices (a), (b), A, = U, 3 40p | Ao =0
(c) and (d) out of which ONLY ONE is correct. U 4
Bl -2 -3Q
Passage I
(Ex. Nos. 16 to 18) 04 140 G4 -3 =30
02 -2 —-4[0 F4 -3 -3[J and aijOZB—3 0 4% :gl 0 IB: B,
IfAOZB—l 3 4BandB0:Bl 0 lgand B3 138 B4 4 38
g1 -2 -39 84 4 303 B, = adj(B,-,),n ON
B, = adj(B, -1),n ON and Iis an identity matrix of order 3. 0 B, = adj(B,) = B,
16. det (A, + Al B +A; +Aq By +...upto 12 terms) is U B, = adj(B,) = adj(B,) = By,
equal to Similarly B; = By, B, = B, ...
(a) 1200 (b) =960 O B,=B, 0l N
c)0 d) —9600
© @ 16. (c) det (A, + AZ Bi + A} + Aj B; +...upto 12 terms) = det
17. B, +B; +B, +... +Bg, is equal to s e s
{Ay (I +AyBy + Ay + Ay By +...uptol2 terms)}
(a) By (b) 7B, ) ) s
(c) 49B, (d) 491 =|AG(I + AyBy +A; +Ag By +...upto 12 terms)
18. For a variable matrix X, the equation A, X = B, will =0 [ 1Al =0]
have 17. () By + By + By +... +By, =B, + B, + B, +... +B, =498,
(a) unique solution 18. (d) "~ | Ayl =0

(b) infinite solution O A7 is not possible
(c) finitely many solution 0 '

(d) no solution Hence, system of equation A, X = B, has no Sol.



Passage 11
(Ex. Nos. 19 to 21)
a o ogd
Let A = a 0 lgsatisﬁesA" = A" 2+ A% —[forn=3and
@ 103
consider a matrix U with its columns as U,,U,, Us, such that
3x3
01 g 00 oo
507 O 450 _ QO 50 _ La
ANU, = %SD,A U, = EDandA U, = %D
258 L/ Els|

19. The value of | A*°| equals
(a) -1 (b) 0 (o)1 (d) 25
20. Trace of A** equals
()0 (b) 1 (c)2 (d)3
21. The value of U] equals
(@-1 (o (0) 1 (d)2
Sol. (Ex. Nos. 19 to 21)
" A"=A"TP+ AT -1 0 A =AY + AT -]
Further, A® = A% + A% -]
A6 =AM A2 ]

At = A2 + A2 -4
On adding all, we get
A =25A% —24] ()

0

0 of
19. (¢ A =14 =]1 0 1| =(-1)" =1
10

S = =

JEE Type Solved Examples :
Single Integer Answer Type Questions

= This section contains 2 examples. The answer to each
example is a single digit integer ranging from 0 to 9
(both inclusive).

Ex. 22 Let A be a3 x 3 diagonal matrix which commutes
with every 3 x 3 matrix. If det(A) =8, then tr A is
@ o0 o0
— g
Sol. (6) Let A—%) B oo
B 0 v@
@ 0 o0& h gO L& h gOm 0 OO
g O_ g 0
DS’BOD%”JCD‘%Z’JCD%BOD
B 0 vER f cO @ f cd@ 0 v@

a o oJad o od O 0 od

ceA2 = a U_ O
20. (d) - A a 0 1D§ 0 1 a 105
M 109 1 0§ A 0 17
@5 0 00 @4 0 00
50 _ 2 _ - 0_ O
0 A% =254% —24] %5 25 05 Bo 24 07
B5 0 258 ED O 247
o o og [from Eq. (i)]
_ 0 )
-%5 105 ...(ii)
@5 0 17
Hence, trace of A =1+1 +1 =3
k0O
21. (0) Let U, = g
[E4H]

o o ooxO MmO
Given, AU, = %SBD %5 1 OES/B: %5§fr0m Eq. (ii)]
B0 B5 0 1FE0 858

[given]

0 x 0O o
O- U0 - — -
g %5x+yD—%SD,wegetx—l,y—ZOandz—O
@5x +z[{ (25
ag 0
0 U, = %B, similarly U, = ag
= =
N a o oo
and U3:§BD U:% 1 ogzl
E[s| @ 013
O Ul =1
O a=p=y
@ o0 o0
- O
0 A=t a og
B 0 ag
det(A)=a’ =8
a= 2
2 0 o0
- O
0 A—% 2 05
@ 0 25
| trA=2+2+2=6



Ex. 23 Let A and B be two non-singular matrices such
that A# 1, B> =1 and AB = BA?, where | is the identity

matrix, the least value of k such that A* =1 is

Sol. (7) Given, AB=BA® 0 B=A"'BA* O B*=1

O (A 'BAA)A™!'BAA)(AT'BAA)=1

O

O
O
O

(AT'BA)(BA)(BAA) =1 [-AT'A=T]
AT'B(AB)(AB) AA =1
AT'B(BA?*)(BA®*)AA =1 [+ AB = BA?]

AT'BBA (AB) A* =1

JEE Type Solved Examples :
Matching Type Questions

= This section contains 2 examples. Example 24 have three
statements (A, B and C) given in Column I and four
statements (p, q, r and s) in Column II and example 25
have three statements (A, B and C) given in Column I
and five statements (p, q, r, s and t). In Column II any
given statement in Column I can have correct matching
with one or more statement(s) given in Column II.

Ex. 24
Column I Column II

(A) | If Ais a square matrix of order 3 and (p) 3
det (A) =3, then
det (6A™") is divisible by

(B) | If A is a square matrix of order 3 and (@) 4
det (A) = i then det [adj (adj (24))] is
divisible by

(C) | If A and B are square matrices of odd (v) 5
order and (A + B)? = A% + B if det
(A) =2, then det(B) is divisible by

(s) 6
Sol. (A) - (p, . 5): B) - (q); (C) ~(p. q. 1, 5)
(A) det (6A7") = 6" det (A= 216 =216 )
det(A) 3

(B) det [adj (adj 2A))] = [det(2A)]* = [2°det (A)]*

(C) -

O O

= 2" [det(A)]*
4

n”%@ =2" =16

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

A% + B2 = A + AB +BA +B?

[ (A + B)? = A® + B?]

AB+BA=0 0 AB=-BA
det (AB) = det (- BA) = — det (BA)

det (A)[det (B) = —det (B) [det (A)

0 AT'BBA (BA*) A* =1 [+ AB = BA?]
0 AT'BB(AB)A® =1
O AT'BB(BA*) A =1 ['- AB= BA?]
0 AT'BAY =1
0 (AT A% =1 [+ B*=1I]
a AT'AR =1
0 AT =1= Ak [ AF =1]
O AF = A7
[ Least value of k is 7.
O 2det(A)det(B)=0 O 4det(B)=0 [ det(A)=2]
0 det(B)=0
Ex. 25
Column I Column II
(A) O 2 aff O 18 20070 ) 4
(- 0
If% 145 B} 136 g
Mo 1§ ® 0 18
then (n + a) is divisible by
(B) |If Ais asquare matrix of order 3 (@ 6
such that|A| = a, B = adj(A) and
| B| = b, then (ab® + a’b + 1)\ is
divisible by,
1 a a* 3
here =A =—+ — + — + ... upt
where 2 b b3 b5 upto
coanda =3
@ b cO (r) 10
© LetAZ% q rgandB =A%
B 1 18
If(a —b)* +(p —q)* =25,
(b—c)* +(qg -r)*=36and
(c —a)® +(r — p)* =49, then det
%Qis divisible by
(s) 12
(t) 15

Sol. (A) - (p, 1); B) - (1); (C) - (q. s)

2
(a) . A 1 48
0

O

all
0
18

AZ

4
i
4
[

add 2 ad O 4 2a+38]

2
O o
14D§14D_§ 1
0 1@ 0 1§ @ 0

0
5o
1 g



2a+800 2 a0 O 6 3a+24(]

(|
>,
1
BOH1
=TSN
o)
|
|
—_
N
|
I
|
I
|

1 90 0 1 @ 0 1 g

Similarly, we get

n-1

=g
2n. na SZrD o 18 20070
1 an % 36 U [gi
0 given]
0 1 Mo 1§

S
=
1
Oosl 0RO 2

[I
O
O
O

O 2n=18 0 n=9
n-1

O na+38 Zr-zow O 9a+82r—2007

9a + 8%@ 2007 U 9a =2007 —288 =1719

O a=191
Hence, n +a =9 +191 =200
(B) B=adj A
O b=|B|=|adjA| =|A|* =a® =9 0 a=3,b=9
and 1)\:§+i+i+,,_+oo
9 9% 9°

JEE Type Solved Examples :
Statement | and Il Type Questions

= Direction example numbers 26 and 27 are
Assertion-Reason type examples. Each of these examples
contains two statements:
Statement-1 (Assertion) and Statement-2 (Reason)
Each of these examples also has four alternative choices,
ONLY ONE of which is the correct answer. You have to
select the correct choice as given below.

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

(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

Ex. 26 Statement-1 A is singular matrix of order n X n,
then adj A is singular.
Statement-2 |adjA|=|A|""'
Sol. (d) If A is non-singular matrix of order n x n, then
ladj A= A"

Hence, Statement-1 is false and Statement-2 is true.

:1+7+ +. .. +o00= ==
3 81 27x81 -1 2
27
9
O -
13

9
Now, (ab® + a’b + DA = (3 X81 +9 x9 +1) xgzzzs

a b c| |a p 1 a p 1
(©) det(A)=|p q r|=|b g 1:2><§b g 1
1 1 1 c r 1 c r 1

=2 X Area of the triangle with vertices
(a, p), (b, q) and (c,r) with sides 5, 6, 7
=2 x[s(s —a)(s —b)(s —¢) =2 x 636 =124/6

Hence, det %@2 %gdet(B) = % det(A?)

- % (det A)? = %(12\/8)2 =108

Ex. 27 Statement-1 If A and B are two matrices such
that AB=B, BA = A, then A> +B> = A +B.
Statement-2 A and B are idempotent matrices, then
A?=AB* =B

Sol. (b) - AB=B

0 B(AB) = B[B

a (BA) B = B* [by associative law]
0 AB = B? [~ BA=A]
0 B=B* [+ AB = B]
and BA=A

0 A(BA)= A A

O (AB) A = A? [by associative law]
0 BA = A? ['- AB = B]
0 A=A* [~ BA=A]

Hence, O A +B*=ZA +B

Here, both statements are true and Statement-2 is not a
correct explanation for Statement-1.



Subjective Type Examples

= In this section, there are 12 subjective solved examples.

Ex. 28 If A" =0, then evaluate
() I+A+A% +A% . +A"!
(i) I—A+A% =A%+ +(=1)"""A""" for odd ‘n’,

where [ is the identity matrix having the same
order of A.

Sol. (i) A"=00 A" -T=-1

0 A'-I"=-10 I"-A"=1I
O (I-A)I+A+A* +A% +. +A" )=
O (I+A+A*+A%+...+A"7))

=(I-A)'I=(-A)"
(i) A" =00 A" +1=1
0 A"+ =T
0 "+ A" =]
O (I+A){I-A+A* —-A* +. +A"" 1) =]
[ nisodd]
.+An—l
=(I+A)'I=(1+A)"

OI-A+A? -A%+

Ex. 29 If A is idempotent matrix, then show that
(A+1)" =1 +(2" =1)A, O] N, where | is the identity

matrix having the same order of A.

Sol. "+ A is idempotent matrix
0 A= A,
similarly A = A? = A% =A% = =A" ()
Now, (A+I)" =(I +AY
=S[+"CLA +"C, A* +"C3A% +... +"C, A"
=1 +("C, +"C, +"C5 +... +"C,)A  [from Eq. (i)]

=I+(2" -1A

Hence, (A +1)" =1 +(2" =1)A, OnJ N.

Ex. 30 If the matrices A = % 2EandB = BP dH(a b, c,

d not all simultaneously zero) commute, find the value of
d-b

N . Also, show that the matrix which commutes with A
atc-

O ZBD
is of the form & P
ip E

Sol. Given, AB = BA
0 20@ bO_(@ bO 20
4 o R 4B 4
Oa+2c b+2d0_[&+3b 2a+4b0
Ba+ac 3b+4dH H+3d 2¢ +4aH

On comparing, we get
a+2c=a+3b

2c
0 b=— ..
3 @
b+2d =2a +4b
0 d=a +% )
O 3a+4c =c +3d
d=a+c ...(1i1)
and 3b+4d =2¢ +4d
2c
O b=— ..
3 (iv)
g % = Z : Z = [from Eq. (iii)]
O 2c[]
NOW, B= E H d ?D
@ He df
230
Ifc =Bandd = q, then B = 9P 0
HB ofF
o+ 3 50
Ex. 31 Given the matrix A = g 1 -3 -5 BandX be
gl 3 50

the solution set of the equation A* = A, where x ON- {1}.

Evaluate I—l Dxiﬂ where the continued extends for all
-10

x OX.
1 3 5031 3 50031 3 50
Sol.wA’=D01 -3 5091 -3 SF ol -3 53
Fl 3 581 3 5@ 3 50
=A
O A=A’ =A"=A = =A
but given A=A
| x=2,3,4,5,. [ x #1, given]

0 % +1D I'I@:DI'I% —x+1D

Dx3—1D Ox? +x+l|:|
On putting x =2,3,4,5, ...



n n _ ond -1 0
LD_ lim |‘| Hx +1D|_| Ef( * +1 Sol. We have, First part (A DD A 0 0
n- -1 DCZ+X+1D @ CED’C_lBA_l C_1|:|
_ 3SAB...(n—-Da(n+1) O _U AA™! 0 g
n - wBlQB (n=3)n-2)(n-1) %A‘l -CcCcT'BATY ccT'p
y hmg 300.(n° —n +1) O o I od_d og
n-o¥A3...(n* —n +1)(n* +n +1)0 _@A_l—BA_l IH_@ IH
. n(n + 1) 3 _
=1 0 ! g (0]
o (n +n+1) Hence, iﬁ ~ O_ [jis the inverse of son
FCBAT c7'f B ch
N Q Q _3,(1+0) _3 Dooog
no 1 00 o
2 §+7+7§ 2 (1+0+0) 2 Second part a _w oo
n o 01100 B cf
o B 11 1H
Ex. 32 If P is a non-singular matrix, withadj(P~") in 0o 0 o
terms of ‘P ’, then show thatadj(Q 'BP™') = PAQ. Given where A = _B H _H 15 B HandO = E OB
that,adj(B) = A and|P| =|Q| =1.
- 1y - 1 0 1 0
Sol. -+ adj(P™) = |P|(P™) ™ =|P|P = P [P =1] and A 1‘% E = Erl 15
and adj(Q™'BP™?) = adj(P_l) adjB@Adj(0 ™)
_ . 01 om 111 o0 [O 10
< - Pl=10] = Now, CT'BA™" = =
“pATgTe EiMsier=n N B H T o
. . a oo o031 »Or o0 0 od
Ex. 33 Let A and B be matrices of order n. Prove that if Lo 3y 1 o o0
(I = AB) is invertible, (I — BA) is also invertible and O Inverse ofa Ois O 0
(I =BA)™ =1 +B(I =AB) ™" A, where I be the identity matrix o t1ogpo-1 10
of order n. 411 Hooo -
Sol. Here, I - BA =BIB™' = BABB™' = B(I — AB)B™* () 3 a -10
— O.
Hence, |T - BA| =|B||I - AB||B™'| =|B||I _ABHB\ Ex. 35 Let A —% 5 ¢ s symmetric and
8 2
Sl A Od 3 . 0 .
If |I - AB| #0, then |I — BA| 0 a 0
ie. if (I — AB)is invertible, then (I — BA) is also invertible. B= g? -a e —2b-c DiS skew-symmetric, find AB. If AB
Now, (I = BA)[I + B(I — AB)A] -2 6 -f B

=(I - BA) +(I —BA)B(I —AB)"'A  [using Eq. (i)]
=(I - BA) +B(I —AB)B™'B(I —AB)"'A
=(I - BA) + B(I - AB)(I —AB™)A
=(I-BA)+BA=1

Hence, (I — BA)™' =1 + B(I - AB)A.

is symmetric or skew-symmetric or neither of them. Justify
your answer.

Sol. -+ A is symmetric

O c¢=8b=-1anda=2
and B is skew-symmetric

U d=e=f=0and2b+c=6a=2b-a=-3

()

...(ii)

o, From Egs. (i) and (ii), we get
Ex. 34 ProvethatthemverseofEB CHIS a=2b=-1c=8d=0e=0f=0
0 4 03 2 -10 o 3 20
O 1 _,Cwhere A, Care non-singular matrices and O A= Bz 5 8 Band B= B—S 0 -6 B
o ¢ BA b A1 8 27 §2 6 0R
goo OB -4 3 -60
: : : . a 100 0  AB=l31 54 —260
O is null matrix and find the inverse. 0 0 0
a1 1 o0 F28 9 —50F
H 11 H which neither symmetric nor skew-symmetric.



Ex. 36 If B, C are square matrices of order n and if
A=B+C,BC=CB,C?* =0, show that for any positive inte-
gerp, APT1 =BP[B+(p +1)C].

Sol.'- A=B+C O AP*'=(B+C)*!
=P, BT+ P TIC,BPC + P TIC,BP TIC? +
+p+lcp+lcp+l
=BP 1+ PFICBPC +0 40 +...
[-c?*=o00C*=C?*=...=0]
=BP[B +(p +1)C]

Hence, A? *' = B?[B +(p +1)C]

Ex. 37 If there an three square matrices A, B, C of same
order satisfying the equation A*> = A~ and let B= A® " and
C=A Z(H_Z), prove that det(B — C) =0.
=(AT)" [ AT =47
1_ [(AZ)Z“_Z]—I

=[(A7) T =)
0 B-C=00 det(B-C)=0

Sol..» B=A% = A**" = (A%

=A%) =@y

=AY =¢

Ex. 38 Construct an orthogonal matrix using the

K ; brix A = oo 20
skew-symmetric matrix A = H‘ B
0

|:|0 200 -20
= 0I-A=
470 o 5 1§
O (1-A)" _lEr ZBand(I+A) Erlz E

Let B be the orthogonal matrix from a skew-symmetric
matrix A, then B=(I — A)™(I + A)

03 40
_101 2001 20_10-3 40_035 50
502 fH2 { sFs -3 04 50
Hs ~sd
3 2 20
Ex. 39 IfA=EZ 4 1BandX,Yare two non-zero
52 -4 -1

column vectors such that AX = AX, AY =uY, A #|, find
angle between X andY .
Sol. > AX =AX 0 (A - A)X =0

X #0

O det(A — AI) =0

3-A 2 2
2 4-) 1 =0
-2 -4 -1-A

Applying Ry - R; + R, , then

Applying C, - C,

0 2 3-A 1 |=0
0 0 -A
0 =N (3N )E 0
O A= 03
It is clear that A = 0,1 =3
3 2 2 00 o0
_ _ O ag,o_
ForA=0, AX=00 52 4 1D§/D-§D
g2 -4 -IgBE ®0
g 3x +2y +2z =0and2x + 4y +z =0
O L:X:E
-6 1 8
¥+ 60
_0, 0
So, X_Dl[l
g8 g
Forp =3, (A -31)Y =0
go 2 20@0O [OO4
O OtpO_ d
- 02 1 1gboe i
§2 -4 000 0O
O 0ftr +2B +2y =0and 20 +f +y =0
O E:E:y
0 4 -4
D Q:E:x
0 -1 1
0o O
_d,0
So, Y—DID
gig

3-A 2 2
2 4 - A\ 1 |=0
0 -A  =A

— Cs, then

3-A 0 2

If @ be the angle between X andY, then

cos 0 =

0-6)+(-1)D+18 _ 7
Jo+1+1)36 +1 +64 202

0 =cos™ %%@
202




