Class 12 Mathematics Chapter 3: Matrices

Short Answer

1. If a matrix has 28 elements, what are the possible orders it can have? What if it has 13
elements?

Solution:

For a given matrix of order m x n, it has mn elements, where m and n are natural numbers.
Here we have, m x n =28

(m, n) = {(1, 28), (2, 14), (4, 7), (7, 4), (14, 2), (28, 1)}

So, the possible orders are 1 x 28,2 x 14,4x7,7x4,14x 2,28 x 1.

Also, if it has 13 elements, thenm xn =13

(m, m) = {(1, 13), (13, 1)}

Thus, the possible orders are 1 x 13, 13 x 1.

1 | L
2. In the matrix A = L , write :
ey |
0 5 -
- ': =

(i) The order of the matrix A
(ii) The number of elements
(iii) Write elements a23, a31, a12
Solution:

For the given matrix,

(1) The order of the matrix A is 3 x 3.

(i1) The number of elements of the matrix =3 x3 =9
(iii) Elements: a23=x*> -y, as1 =0, a12= 1

3. Construct az x2 matrix where
(i) aij= (i - 2j)¥ 2

(ii) aij = [-2i + 3j|

Solution:

We have,
A = [ajj]2x2

(i) Such that, ajj = (i - 2j)*/ 2; where 1 <i<2;1<j<2
So, the terms of the matrix are
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1=2)
N I
(2-2x1) _

a9 =
1 9
[herefore. A=] 2 2
0 2

(i1) Here, aij = |-21 + 3|

So, the terms of the matrix are

H”'i:"_?il*'}ﬁ”:'
gy =p=2x2+3Ix1|=1]
| 4]

= |

| herefore, 4 = |
=]

(1-2x2)y 9
"|3' 3 2
k]
(2-2x2) .
dyy = = i
5 P
ap=2x1+3x2=4

Gy =|-2x2+3Ixd =12

4. Construct a 3 x 2 matrix whose elements are given by ajj = e*sin jx

Solution:

Let A be a 3 x 2 matrix

Such that, ajj = e'*sin jx; where where 1 <i<3;1<j<2

So, the terms are given as

ﬂ,,‘-t"iil‘l.‘l‘ ﬂ.:=f5l.ﬂ.ll'
I 5% e o

H:‘ = ¢ sinx ﬂ:_l-: =& 5N X
1z s - | 2

dyy = € SN X ayp =€ 5inle

e Sin X
i &
Therelore., 4 =| & 'sin 3

g -
& snXx

-

&"'sin 2x |
1 "
e'sin2x

e sin E.IJ

5. Find values of a and b if A = B, where

a+d 3b 2a+2 b +2
A=t ¢ gl PT| 8 p-s
Solution:

Given, matrix A = matrix B

Then their corresponding elements are equal.
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So, we have

alt=bi;at4=2a+2=>a=2
ain=bi2;3b=b*+2=>b>-3b+2=0=>b=1,2
an=bxn;-6=b>-5b=>b>-5b+6=0=>b=2,3
Hence, a =2 and b =2 (common value)

l'.ﬁ. | | [ ro) ]
3 3 4

6. If possible, find the sum of the matrices A and B, where A= - ~ and B="L b 6

Solution:

The given two matrices A and B are of different orders. Two matrices can be added only if order of both
the matrices is same. Thus, the sum of matrices A and B is not possible.

31 - 2 1 -l
(M X=|s 5 pmdYs=|; 5 4 fnd

iHX+Y

(i) 2X - 3Y

(iii) A matrix Z such that X + Y + Z is a zero matrix.
Solution:

Given, X [ T 'IJ and ¥ F : _']
en, X' = = =
3 =27 3L T 2 4L,
2

ey 1+2 1+1 -1 =1 k
WY -3 4]

=1 1] _[2 1 —IJ

¥ -=2 ,_3l
(n) 2x-3}% [5 5 g [?

=

[6 2 2] [6 3 -3
110 4 6] |21 6 12
[ 6~-6 2-3 =-2+3] [0 -1 1]
10-21 -4-6 -6-12] [-11 -10 -I8

5 2 =2
{111} ,1:'+:-'=[ ]

(%
i

12 0 1

g 0 0
S0, Z 1s the additive inverse of (X + }) or negative of (X' + }).

0 0 0
Also, X+ Y+ Z=
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Therelore,Z = X+ )= |:

8. Find non-zero values of x satisfying the matrix equation:

[3; 2} [E 5,:} l(f+3} 2-:1}
x + 2 =2
Iox 4 4x ey 6z

Solution:
Given,
2t 2 R 5 2v8 24|
_1[ : ]*1 I-I:llx L% 24
1 x 4 #l‘J i 10 fx
2r’ 2 +[m 10x] [2:%+16 48
= ; =
[3x 2] (8 8] | 20 12
(22016 2x+10x| [2524
= i alb 2x Cf_|2x 16 48
x4 8 xT e 20 12
On comparing the corresponding elements, we get
2x + 10x = 48
12x =48
Thus, x =4

It’s also seen that this value od x also satisfies the equation 3x + 8 = 20 and x? + 8x = 12x.
Therefore, x =4 (common) is the solution of the given matrix equation.

01 0 -1
9. 1If A=]- ]mﬁ:[l ﬂ] show that (A + B) (A - B) # A2 — B?

1]
Solution:
) o1 0 -1
Given, 4 = and H =
[I | ]
fo+0 1-11 [o ol
S50, id+Bi= =
[ 1+1 1+0 2 1]
_ 0-0 1+1] o 2]
And, (4- B)= =
[1=-1 1=-0] [0 1]

[t} 0

0 2] [o+0 0+0] [0 0
12 1Jlo 1] |o+0 441 [0 5 )

(A+8) (A-8)=|
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BL 1] 0 1] [o+1 0+1] 1 1
by 1] o+t 141 D 2

o e 0 -1]0 —]-I; 0-1 0+0]_[-I n]
1 0j1 0f |0+0 —-1l+0] |0 -1]

il 1] ’-i u} 2 |
here A - - =
I'herelore, V2 o <173 L)

Hence, from (i) and (ii),
(A+B)(A-B)#A’-B’

10. Find the value of x if

13 2] |
IR '] H 0.
153 2] |«

Solution:

[PV
Pk = pJ
bt -
H
(™

|
Given, [Lx 1] 12
15

-

= [1 FEERIS A ESx +3 2+x+2] |2

ol
]
o~
L

= [16+2x5x+6x+4)

[16 +2x+10x+ 12+ x>+ 4x] =0
[x*+ 16x +28]=0

x>+ 16x+28=0
x+2)(x+14)=0

Therefore, x = -2, -14

5 3
11. Show that A = [—l _2] satisfies the equation A2 —3A — 71 = 0 and hence find A",
Solution:

Given,
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G 48 _'51531153151:‘1*2‘*
W =20 gl <ol”| 5w ana 1

B o3d=T] [22 9 15 9 7 0
Hence, . = 3 _3 0o 7

_[22-15-7 9-9-0] [0 o]
~3+3-0 1+6-7 0"

Now,

A2-3A-71=0

Multiplying both sides with A™!, we get

AT [A2Z3A —71] =

ALA A-3ATLA-TALI=0
1.A-31-7A" =0 [AsAT A=T]
A-31-7A"=0

TAT=A =31

S,
Iherefore, 4~ ’%[1 -5]

12. Find the matrix A satisfying the matrix equation:

EPI Bl T

Solution:

[1 W*‘ﬂ"[_j E‘n[l 0]
Giveny 13 2 5 -3] |01

2 1 -3 2 [1 0
LetP [3‘ EIQ.lj _3Lndl- 0 ]T‘

Now,
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P'PAQ=P'I
So, IAQ = P!
AQ—P1
AQQI—P Q!
AI=P'Q"!
A=P'Q!

2 =l
HumadJF-[ JJanle["I

i
2
H ]
onge [] 1]
L)

Mmadjﬁ-[ s -3 and |(A = -1

3 2]
= .
Henee, 'f:’ —[5 5-

Thus, A=plg

15 2l Shlsc <L)

3] -4 & 4
13.FindA,if 1| . _|-1 2 1
3‘ = & 3
Solution:
-4 8 4
Giten, 1A=(-1 2 1
JJ -3 6 13
Now, let A =[x v z]
4 ~4 & 4
So. Io=z]=(-1 2 1
3 -3 6 3
4x 4y 4: -4 B 4
= ) .-F - | = —I 1 I
3x 3y Iz -3 & 3
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On comparing elements of both sides, we have
4x =-4 =>x=-1

dy=8=y=2

And,4z=4=z=1

Therefore, A =[-1 2 1]

—4
| 21 2

and B = . then verify (BA)? # B2 A2
0 1 2 4

14.1f A=

P = lak

Solution:

The given matrices A has order 3 x 2 and B has order 2 x 3.
So, BA is defined and will have order 3 x 3.

But, A% and B? are not defined as the orders don’t satisfy the multiplication condition.
Hence, (BA)? # B> A?

15. If possible, find BA and AB where

4 1
B 21 2 12 3
A=ly 2 4f-B=
1 2
Solution:
I ;-4 I]
Given, .‘II{ and B=|2 3
(12 41, ' |
L 3ul ! E
L Jiw2

So. AR and BA both are defined

2 1 2 , ]-‘ [8+2+2 2+3+4] 12 q]
= g 31l=| -
Now '.'H-\I - 412 : ld+d4+4 |;.,.|§-|+E_! !_i:'_ 15 ]
1 2] ¢
i4 ]]F 1 2]
And, Bid=|2 3 |
| l1 2 4]
L 2"
|-H-1'| 44+2 244 [-I;l L] l:q
=|4+.] 2+ 6 41—13|' 7T B 16
|24+2 1+4 2+8] |4 5 10]
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16. Show by an example that for A #0, B #0, AB =0.
Solution:

0
Letd = 0

S0, the product A8 = [

L0

1 [-I 1
g 200 and B=| : # ()

0 1
0 2

- Hence Proved

240 2 &
17.Given A~ |3 4 ol andB= - Is(AB)Y’=B’A’?
Solution: 1 3]

r

2 4.0 |
iv A=l and B =|
Given, 44[3 9 ﬁL,, l

Jiwd

So, their product is g4
274 ), [248+0 8+32+0 “"Iﬂ -lﬂ
.-mzl] &

|j+1!l+15 12+72+18] |27 102]

P LR .
And, (A8 = 40 102 i

[

i
4

=
= e b
-£L

; and A'=
A 1x1

[2 3

Therefo E""“ &N :‘:‘l
erefore, £'4 i 1|-
- LU

Also, E*'—'[

[248+0 3418+6 ]
B+3240 12+ 72+18
10 27 i
|40 |f}1:| (i}

From (1) and (i1), we have
(ABY =B’ A’
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18. Solve for x and y:

m +y[§] : [_‘fl] -0

Solution:

= () (AMultiplving the variables
with the matrices)

2x+3y-8
S0, | r+5p0-11

0
L ] ] (Addition of matrices)

Now, we have
2x+3y-8=0.....(1)and
Xx+5y—11=0.....(2)

On solving the equations (1) and (2), we get
x=landy=2

19. If X and Y are 2 x 2 matrices, then solve the following matrix equations for X and Y

pa -2 2
X+3Y |, gl3x+2v= :

1 -5
Solution:
23
Given, 2X\+
¥ o ]F-L 0 Ji)
[<Z 2

and IX+2F=

! . = )

On subractiong Equ:ﬁinm (i) and (ii), we get

[-2-2 2-3
(3X+2 i+ 1=

4 =]

3 “‘J: s 0L)

O adding equations (i) and (i), we get
D 5
SX +5Y =[ 1

Thus, X =¥ [

5 =3

-

ifo 5‘| lﬂ 1 "
X+Y=-| = :
s|s -5] |1 -1 . (i)



Class 12 Mathematics Chapter 3: Matrices

Oin adding equations (iii) and {iv). we gel

L
{.-t'—'l"'.i+[.l'+fl=[ }

-1 =6
-II— _d u
-2 -6
-2 0
Tlam,..]f'=[_| -“1]

From equation (iv), we el

3 Skl 4

~Jo |1 -2 0
& | --|3_[-: 3
33
Thus, ¥ =
s, -2 IJ

20.IfA=[3 5],B=]7 3], then find a non-zero matrix C such that AB = AC.
Solution:

Given, A=[3 S|ixxand B=[7 3]ix
For AC =BC
We have order of C=2 x n

x
Forn=1,letC= g

~ AC=[3 5][:] = [3x + 53]

4

And BC = [7 31[ ] =[7x + 3y]

v
For AC = BC,
[3x + Sy] = [7=+ 3y]
e+ Sy=Tx+3y
dx =12y

|

L= EJ"

y=2x
# X
Hence, = [ ]

ix
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It's seen that on taking Coforder 2 x1,2x 2,2 x 3, ..., we get

c=l *1* il = o
“l2x]| 2= l.tj' 2y 2x 22|

In general,

{—[;]{; ;k“em. ;

=

21. Give an example of matrices A, B and C such that AB = AC, where A is non-zero

matrix, but B # C.
Solution:
1 0} M I'| [1 1]
Let 4= |.B= and C =
: L] of |1 o I zJ [« B#C)
_m_'l offr 1] v 1]
“leralh 0) 0 o (1)
1 o)y 1] [1 1
AC = = o
ol 0 nl[l -4 [ﬂ' 0] i)
From (i) and (i),

Hence, AB =AC but B #C.

1 2 2 3 1 0
22'”""'—21*3'3—4“‘1':_' -1 0}

(i) (AB) C=A (BO) (ii) A(B+C)=AB + AC.
Solution:
: 1 2 fz 3 |yl L 0
Given, "'=’-—E ]13 -‘J —-‘IJam* -1 0

1
n'},mz[r :][z 1 =:':+ﬁ 3—H1__[H —5]
=2 1J|3 4] [4+3 -6-4] |1 =10
g8 -5 n]“[rus 1}';:!13 0]
-1 -10j|-1 @ -1+10 0] |9 0]

N i I oo E

[ 2171 n'| [-1+14 0] 13 0
And ABOY=| 5 || 7 '}._[2+7 ﬂJ_ . ..4ii)

From (i) and (ii), we get
Hence, (ABJC = A{BC)

and (48) C = [ .- A1)
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o s 13

Now,
A (B+C)= ol il
-2 1]{Z2 4
3+4 3-8
S [ R e
7 —5-'
& B —II] ceoA1)
[17 2 [ 2+ .
4B = = 2+6 -8 L R ]
| =2 —-HJ 6-4 -1 =10
3 X
and, AC = . = v
_-I Ll -1 l]_ UF
y 8 -5 -1 0] [7
- e~ + =
¥ -1 <10]"|-3 o7 |-a -0 )
Hence from equartion (iii) and (iv), we have
AF+C1=4-B+4-C
x 0 0 a O 0 xm 0 0
2. e |® ¥ Maag- |0 P O provemmpg= |0 PP 0| -gp
o0 = 00 e 0 ze
Solution:
s 00 g O 0
Given, &= [0 v O apd ¢ oA 0

LU LI

It"s seen that both B and O arve disgonal matrices.
Woe kpow that, for dingonasl matvices elements of prodoct matrix are abfnined Dy
multiplying elements of matrices in the principal dingonal.
Hence,

[« o 0)g 0 O
.I"L.:' L1 m o & i

| i = LI

r Lid 1] D7 [ax il V]

il vin 0 | & B G L
| LI 1 ] | I i LE =

Therclore, POy = ()
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-1 0 <][1
24,16 |2 1 3 [-l I lJHﬂl

= A, find A.
g 1 1 -
Solution:
-f 0 = |1 1
Given, [213],.4/-1 1 O 0| =4

00 1 Lali=thy

~1+0+1
Sa, [213).4]-140+0 = A
0+0-1 1x]

0

(2 13kg =Nt = 4

-|

[0-1-3]=4
Thus, A = f+4]

53 4 =] 2 1
25.If A = [1 1], B = |g o5 gjand C = | o .|, verifythat

A (B+C)=(AB+ AQ).
Solution:

3 4 4

W, — 1 =
Given, A=[2 1), B [ﬂ 7 6

. TNl 352 44
AB+O=R2W g, 240 642

455
=2ty n]
=[B+910+710+ 8]
~[17 17 18] iy
™ Ij 3 4] 10+86+78+6]=(1813 14]
8 7 6

AB=[21]
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e . i ) 5 %42
AC=[21] 10 2 =[-2+14+02+2]=[-144]

So, AB+ AC=[IR1314]+[-14 4]
«[17 17 18] i)
From equations (i) and {ii),
A(B + ) = {AB + AC)
Hence, verified

1 & -1
26.If A= ; : | . then verify that A+ A = A (A +I), where L is 3 x 3 unit matrix.
Solution:
[1 0 -l
Given, A=]2 1 3
o1 1
Se, A=A A
i 0 el =1
Thee | =02 0 34l 3
01 101 |
[+0+0 0%0-1 -1+0-17 [1 -1 -2
=12+21I%0 D+1+3 =1+3+13 I-l
[0+2+0 0+1+1 O+3+1 2

1 == TE 0-=1] [3

A+A=|4 4 4|+|2 1 3 |=|6 5 7 A1)
|2 2 o1 1 2

Now, | 0 -1 1 0 0] [2 0 -1

A+i=|2 1| 3|+|0 1 O 2 2 3
01 1] |oo 1] |0 2

So. 10 -1]1f2 0 -

AA+n=12 1 3|2 2 3
L1 | 9 1 2
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240+0 0+0-1 -1+0-2 2 -1 =3
=|4+2+0 0+2+3 =2+3+b6|=|6 5§ 7 ... {11)
0+2+0 0+2+1 D+3+2 2 3

From (i) and (ii), we get
A+ A=AA+]D

a =1 2
27.If A 4 5 = and B

H @A) =A

(ii) (AB)' = B'A’
(iii) (kA)' = (KA').
Solution:

s = i
-

‘ . then verify that:

i > 4 0
Gh‘en!.ﬂl-[‘ 3 _4]Endﬂ' ; ;

(i) We have to verify thag, (47)" = 4

S0, o 4
A=l 3
2

&

@t 2,
0, 14 3 )

(ii) We have to verify that, (AB) = B’A”

So, " 4 0
0 -1 2 3 9
AB = 1 3=
4 3 -4 11 =15
2 EJ

3 117
ABY =
any=[; L]

4 12 y 2 3 11
.FIB“.-"'JE - - = — i
N R T

2 -4

Hence proved.
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{11} We have to verify that, (kA4)" = (k4"

_ 0 —k 2
o {k#]=[4k 3 _4¢]

0 4k
And, (k4)' =|-k 3k
2k 4k
[0 4#]

Abo, kA'=|-k 3k |=(kA)
LEJ; —41J

Hence proved.

] 2
= . |6 4 .
28.If A= B= . then verify that:
R 3

B = d

1
4
5

(i) QA +B) =2A' + B’
(i) (A—-B) =A'-B'.

Solution:
I 2 1 2]
Given,4= |4 llandB=6 4
> 0 7 3]
2 4] [1 2] [3 6
(i) (24 +8)=| B 21+|6 4|={14 6
0 IEJ T 3 UT B
. |3 N
;ud.{l{ﬂrB}-L 6 15]
Also, 24"+ F

r 7 14 17
_|= 8 Hﬂ,,,'l 6 - ; =(24+ 8)
4 2 12 [14 3| |6 6 15

Hence, 24"~ B = (24 + B)
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Alsi, .---I'I B’

Thus, A -8 =(Ad-BY
- Henee proved

29. Show that A'A and AA' are both symmetric matrices for any matrix A.
Solution:

LetP=A'A
So,P'=(A'A)’
= A'(A"Y [As (AB) ' =B'A’]

Hence, A’A is symmetric matrix for any matrix A.
Now, let Q = AA’

So, Q=AAY=A)'=AA'"=Q

Hence, AA’ is symmetric matrix for any matrix A.

30. Let A and B be square matrices of the order 3 x 3. Is (AB)? = A2 B2 ? Give reasons.
Solution:

As, A and B be square matrices of order 3 x 3.
We have, (AB)?=AB . AB
= A(BA)B
= A(AB)B [If AB =BA]
= AABB
= A’B?
Thus, (AB)? = A’B? is true only if AB = BA.

31. Show that if A and B are square matrices such that AB = BA, then
(A+B)2=A?+2AB + B2
Solution:

Given, A and B are square matrices such that AB = BA.

So, (A+B)Y’=(A+B).(A+B)
=A’+AB +BA + B’
=A%+ AB + AB + B? [Since, AB = BA]
=A’+2AB + B’
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2 4 0 2 0
32.Let A 1 3l & 1 5l° L 1 =2 anda=4,b=—2.

Show that:
@A+B+C)=(A+B)+C
(b) A(BC)=(AB) C

(c) (a + b)B=aB + bB

(d) a (C-A)=aC —aA

(e) (AHT=A

(H (BA)" =b AT

(2) (AB)T =BT AT

(h) (A-B)C=AC-BC

i) (A-B)T=AT_BT

Solution:
T I, 1 21 [6 0] [7 2
3 AR = i
fa) Ll 4 3 i 2 J-J _I ﬁ.J
And, :
- 2 0 [7 2
"*+H]+C= + = -|:. -
[ ] B, -1] b Al 5
J—J 1r1 - -
(b) {BE) = 0 - 8 0|
L ‘[ =2) [7 -10]
And, A(BC)= i [E 0] [8+14 0- 20] 22 -20
=1 3[7 -10]7[-8+21 0-30/|13 -30]
1 - _
Ako.  AB=| = 1.[% Of_[4+2 0410 [ﬁ 10
-1 3] |1 ~4+3 0+15] |1 1:=J
(6 1072 _H,
-[h ® I:-"'H]'{L= |1 -
s = ”‘JL! ][ _3" = A BC)
Hence proved.
4 0
(ch m-hib‘-qd—l}h "l [ givena =4, b=-2)
|8 ﬂ]
12 10
Also,
B+bB =48 28 16 O B ) E 0 o 4 bl
i =ETEEE e 20072 0] (2 10

Hence proved.
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—_—

And, a(C = A)=HC - A)

4 -7
=[u 20/

Abo, gC - ad = 4C - 44

_[4 -s] [-1 |1 J: -_zﬁ:l]_"”-””

Hence proved.
[ 27 v =
9.2 s 3 Tl 3
& ra_|! -1 [ 2]
Thus, (4") 2 ]] _[—t 3] A
Hence proved.
o -y
L “w bh=-1
() (bA) = Vo [ l
[s2 2
| -6

1 -1
And, A'=
w

(-2 2
T, bAT=| _ﬁ]'——[bﬂl]r

Hence proved. )

| 2][4 0] [4+2 0+10 [15 ]
() dﬂ:[_l 3|1 5] [-4+43 0+15] [-1 15

-

6 -1
S0, (AB) =
1015

: a 11 1] [4+2 -4+3] [6 =i
Now, B 4" = = = = (4B)
™ [ﬂ 5][3 3] [mm ﬂ+15] ’m |5] il

Hence proved.
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1
h) (4-8)=
(h) ( J[_IE

-3 Mz o 1
'Ihu'i.{a'l-.ﬂ]'lf!{ 22 [ {]=[—4 ™

L
ey 5| S 2
-1 3]l 2] |1 -
< A [4 u”z u] [s 0
BC= -
i osllt 2] k7 =0
Therelore, .
4-8 -4-0] [4 —4
AC-BC= - = (A -
[1-? —ﬁ+lﬂ] 6 4] e
Hence proved.
-0 [-3 27 [ -2
0 il & .
) U o =[-I~I 3~5J 3 -:aJ [1 —z]
s 11 [ -2
Now, 47— 8’ = - = -8
[z 3J [u 5] [z -z]tu A

Henee prosed.

" cosh  sind cos28  sin2d
W[BH A= _usinﬂ et | then show that ﬂ2=[ £in26 C{}SEH]'
Solution:
S [ cos® s ]

(—sin@ cos @

Naw, =44
8 cosf sin@| cos@ sind
-sinf cosb

| —sinf cos &
_[ cos” B -sin’ @ cosBsin® +sin@cosd |
[-slnﬂcnsﬂ-cusaﬁinﬂ —sin @+ cos’ @ ]

_‘[ cos 28 Isinﬂd.‘uﬁﬂj| [ms.’!ﬂ 5in23:|

2sinBcos @ cos 28 —-sin 280 cos 29
Hence proved.
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0 —x 01
34.1f A~ ["' ﬂ:|. B = [1 1}] and x? = —1, then show that (A + B)? = A’ + B2

Solution:

And, [ 0 —=x+1T 0 -x+11 - 0 {
H'H:l Lx+1 0 Jlxs1 0 ,I o - A1)
Also, i i Mo —.':-! [ - ]
= _lA ['I'J } l'.IJI —x*
And, 0 _[0 1o 1 0|
b=a ﬂ"[l ﬂ][l L: 1J
Thaus, ' [
= | =5 ;
% A [ e ﬂ: b | =0
g =t (0 | 0 1=

Hence, [rom a-qunﬂm (i) amd (i), we have
(A+BY -4 B

0 1 -l
35. Verify that A2 =IwhenA= |+ =3 4
Solution: 3T -3 4

0 1 =10 1 -l
£ £=|4 -3 4|4 =3 4

3 -3 4“1 -3 4

[0+4-3 0-3+43 O+da-4 ] [1 00
=(0=12+]12 44+9=12 A-12+I6|={0 | 0=/
[0-12412 3+9-12 -3-12+16] [0 0 ]
Hence proved.
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36. Prove by Mathematical Induction that (A')" = (A”) ', where n € N for any square matrix A.
Solution:

Let P(n): (A")"=(A")'
So, P(1): (A")=(A)’
A=A’
Hence, P(1) is true.
Now, let P(k) = (A")*=(AY) ", wherek € N

And,

P(k + 1) (A/)k+1 — (Al)kA/
— (Ak) N
=(AAY’
— (Ak+1) ’

Hence, P(1) is true and whenever P(k) is true P(k + 1) is true.
Therefore, P(n) is true for all n € N.

37. Find inverse, by elementary row operations (if possible), of the following matrices

(1 3 1 3

Solution:
| [
{1} 'Let A= -l
-3 7]
Naow, 5= e
1 3 1 O :
= 71 o 1|
1 3 1 0]
A [~ R, =R, +5R,]
0 22| |5 1] :
[t 3] T ] I : R I P |
- e o y, ]y §
o | 322 12 e
[1 0] [7/22 -3/22]
| el 4 [ R — Ry - 3R
[0 | 5/22 1122 | )

I =RBA, where B is the inverse of A.
Hence,
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(1) Let A=

Mo, | 3]

=[ ; [ Ry = R, + 2R,

As we obtain all the zeroes in a row of the matrix A on the L.H.S., A does not exist.

38. If xy 4 8 w then find values of x, y, z and w.
=+6 x+y| |0 6]

Solution:

In the given matrix equation,

Comparing the corresponding elements, we get
X+y=6,

Xy =38,

z+6=0and

w=4

From the first two equations, we have
(6-y).y=8

y2 -6y +8=0

(v-2)(y-4)=0

y=2ory=4

Hence,x =4 and x =2

Also,z+6=0

z=-6andw=4

Therefore,
x=2,y=4orx=4,y=2,z=-6 andw=4

! L

| F 9 1
39.If 4= { ] and B = [ ] find a matrix C such that 3A + 5B + 2C is a null matrix.
' 7 12 8|

Solution:

Let’s consider a matrix C, such that
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o

IA+5B+20=0

[ 3 I.“s] 45 5 Fu 2h
4+ + =

21 36| |35 @0 |2c 2d

(48 + 2a zmm]_[u u]

S6+2c T6+24| 10 0

Comparing the terms,
2a+48=0>a=-24
20+2b=0=>b=-10

56 +2c=0=c=-28
And,

76 +2d=0=>d=-38
Therefore, the matrix C is

. I (1]
L=
[-:1-; -JB]

3 =5
40.I1f A~ [ U ] , then find A% — 5A — 141. Hence, obtain A3,

0 0
0 0

Solution:

{riven, J#[_:: -:] weadi]

Mo, [3 —5}[1 -s] [zﬂ -25
A" = Had= =
e 2] |20 24

B 29 -25] [15 -25] [4 ©
o -0 24 |-20 10 |0 14
A -54-141=0
A A-54A A=1441=0

A =54 - 144=0
A= 547+ 144

[19 -zs} [3 -5]
=5 +14
-0 24 i
145 -1251 42 -70
= +
o —100 120 | |-s6 28
"“““f‘[ls? -195]
A=
-156 148

H

S,
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41. Find the value of a, b, ¢ and d, if

i il o] (¥ i | 1
e | = i

¢ d -1 2d e+ d 3 4
Solution:

Given,

[u .I';r-l |:u ﬁ] [ 4 ﬂ+-ﬁ]
3 = +

| ﬂr = M -{"‘d 1'

[1H “‘l-i [ a+d h-l-u+|’:1

h-idJ J
Now,

Ja=at+t4=>a=2

3b=6+a+b

3b-b=8

=>b=4

And,

3d=3+2d

=d=3

And,

3c=ct+d-—1

2c=3-1=2

=>c=1

Hence,

a=2,b=4,c=1landd=3

=l+ec+d Jad + 1

42. Find the matrix A such that

2 -l -1 -8 =10
1 0 . 1 -2 -5
=3 4 9 22 15
Solution:
a b o«
Let, =LF , IrI

Sa-d W-¢ X rl [i % -10]
= b e |=|1 -2 -s|

=Ja+4d -Ib+de —.‘-LL-J--H'_] |._'i; 22 15|
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Now, by equality of matrices, we get
a=1,b=-2,c=-5

And,

2a—d=-1=>d=2a+1=3;
2b-e=-8=e=2(-2)+8=4
2c—f=-10=>f=2c+10=0

Thus,

[1 -2 =5]
A=
14 0

1 2

A 1]. find A2+ 2A + 71

43.If A = [
Solution:

Given,

o[

. I 211 2] [1+8 2+2] [9 4]
‘T'_""’”L I][-’I |]=[4+a xn]{u 9]
: lobalelind] [7 o] [18 8
B ILLSRE) (o o

o5 sina
— -1 —
44. If.A = —sine  cosg |@ AMMAT= A’, find value of o.
Solution:
Given.,
[coser  sina | cosx —sind
A= and A" =
_—5.|r'|n' -m-HIJ 51N o Cos I
Also,
A=y
A4 = A4’
[=AA

1 0] [cosa 5|.nn-|:msﬂ —sin o |

0 1| |-sing cosa||sinm cos @ |

=1
- =

| 0O COS™ (F 4+ 5in” 1]

s

0 1‘ i :-:in‘lﬂ rm--;lr.rd
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By using equality of matrices, we get
cos’ o + sin” o = 1, which is true for all real values of a.

0 a 3

45.If thematrix |2 & =1] isa skew symmetric matrix, find the values of a, b and c.
e 1 10

Solution:

0 a 3

Let A - 12 & -1
le | O

| ¢
As, A is skew - symmetric matrix.
S0, we have
A'=-A
Then, .
[0 2 &} 0 a 3 |
a b o=l » -

Bv equality of malrices, we gel
a=2 ¢c=J3andb=-bh=>hb=0
Hence,
n==2 b=0and ¢c=-3

COs X I

46.If P (x) = [ i| then show that

—sinx  COSX

PX.Py=Px+y)=P(y.PX.

Solution:
Given,
[ cosx  sinx |
HFixi=
~§INX COSX |
cCosy SN '
So, Pl{v)=

—-siny COsV |
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Now,
Fla : 5 o |
C0s X LA T cO8 1 i ¥ |
Plx) Plv)= _
|—sinx cOs2x £in y  cO8 V|
[ COS X - CO5 ¥ — Sif X - Sin ) COs X-5In v+ 50 X -Coa §
il | =SINX - C0s ) = COS X 51N ) —SIM X - 510 v + COS & - 05 ¥
L]
I cosix+ ¥ sim{x+ v)
| —sin(x+ ¥) cosix+ )
=Mx+y) 00
Alsa,

[cosy sinv]|[cosx sinx]
Ply)- Pix)= '
|—-siny cosy||-sinx cosx|

r z =
COSY-COSX—SINV-SINX  COSy-SINX+Sin - cosx
| —SIA}  COST—SINX COSY —$INY SINX+COS V- COSX

E |
cos{x+y¥) smmix +f:-r|

_-—31'1'.[1+_1:] Cos(x + v)
Therefore, form (i) and (ii), we get
Px) - Ply) =Pix = Fly) - Px)

)

47. If A is square matrix such that A> = A, show that (I + A)*=7A + L.
Solution:

We know that,

A.I=1.A

So, A and I are commutative.

Thus, we can expand (I + A)? like real numbers expansion.

So, I+ A)} =P+ 3PPA + 31A%2 + A®
=1+3IA+3A2+ AA? (AsI®=1, n€N)
=1+3A+3A+AA
=1+3A+3A+A’=1+3A+3A+A=1+7A

48. If A, B are square matrices of same order and B is a skew-symmetric matrix,
show that A’'BA is skew symmetric.
Solution:

Given, A and B are square matrices such that B is a skew-symmetric matrix
So, B'=-B
Now, we have to prove that A'BA is a skew-symmetric matrix.
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(A'BA)"'=A'B' (A" [Since, (AB) '=B'A’]
=A’' (-B)A
=-A'BA

Hence, A'BA is a skew-symmetric matrix.

Long Answer (L.A)
49. If AB = BA for any two square matrices, prove by mathematical induction that (AB)” = A" B".

Solution:

Let P(n) : (AB)"= A"B"
So, P(1): (AB)! = A!B!
AB=AB

So, P(1) is true.

Let P(n) is true for some k € N
Now,

(ABY "' = (ABY(AB) (using (i))
- A'BNAB)
=A'8(BAB
=A'8 AR  (as given AH = BA)
=A'8 4B
= A'8 (B
A8 *4BE
= A5 248

=4 "8
Hence, P(1) is true and whenever P(k) is true P(k + 1) is true.
Thus, P(n) is true for all n € N.

0 2y =
50. Find x,y, zif A= - o satisfies A’ = AL,
Solution: & LA

Matrix A is such that A’ = A™!
AA' =1
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=

e —]

0 2y = 1 0

X ¥V -z ly ¥ =0 |
00

: 1_1--: --1_|.r1+;."z

x =¥y z ||z« -z
-4yt+: 1
2" =2 1 F =0
0

1}-1-31 r=+y1+: X =y =z

= T~
- o o

2y 4zt - ylez? Peylez

Hr+ 7=

2 -£=0

Py ed=
P-y-2=0
V=1/62=13,2=12
50, the

X =

class24



