NCERT Exemplar Solutions Class 12 Mathematics
Questpix Chapter 3: Matrices

Short Answer (S.A.)

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 ordersare 1 x 28,2 x 14,4x7,7x4,14x 2,28 x 1.

Also, if it has 13 elements, then m x n = 13

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

Thus, the possible ordersare 1 x 13, 13 x 1.
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2. In the matrix A = , Write :

(i) The order of the matrix A
(it) The number of elements
(ii1) Write elements a3, asi, a1
Solution:

For the given matrix,

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

(if) The number of elements of the matrix=3x3=9
(iii) Elements: az3=x? -y, a1 =0, ai2=1

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

(i) a5 = |-2i + 3j|

Solution:

We have,
A = [aij]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)* 1 _(1-2x27 9
a,= 5 = E a))= 3 = '2'
2= : (2-2x2)°
au_(- 22><l) =0 g : ) =
1 9
Therefore. A=|2 2
0 2

(1) Here, ajj = |-2i + 3j|
So, the terms of the matrix are
ap=p2x1+3xl|=1 a;,=-2x1+3x2=4

ay =k2x2+3x1|=1 ap=[-2x2+3x2=2

1 4
Theretore, A =
1 2

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, aij = "*sin jx; where where 1 <i1<3;1<j<2
So, the terms are given as

a,, =€ sinx a,, = € sin 2x

Y S = i

a, = e sinx @y, = € sin 2x
3x » Ix _-

ay, =€ 'sinx ay;=e€  sin 2x

-

e'sinx e'sin 2x

2x _: 2x o o
Therefore, A=|€" sinx e sin Zx

¥ it s
e 'sin x e"smsz

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

a+4 3b 2a+2 b +2
A=[ : —6]’ B:[ 8 bz-Sb}
Solution:

Given, matrix A = matrix B
Then their corresponding elements are equal.
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So, we have

ain=bu;a+t4=2a+2=a=2
aiz=b12:3b=b?+2=b?-3b+2=0=b=1,2
a2 =bx;-6=b>-5b=0b>-5b+6=0=>b=2,3
Hence, a =2 and b = 2 (common value)

F«: 1] {1 ) :}
6. I 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.

3 1 -1 21 -1
7.1f X= and Y = , find

5 -2 13 T 2 4
) X+Y
(i) 2X - 3Y
(iii) A matrix Z such that X + Y + Z is a zero matrix.
Solution:

3 1 -1 (21 =1
Given, X = and ¥ =[ "
-2 3 13 7 2 44,

5

_ 1+1  —1-=1] '5 2 -2
(1) X+Y= J

547 -2+2 -3+4 |
1 ~1] 2
Is -2 3] 7 4
[6 2 -2]
10 4 -6
[6-6 2-3 2+3 -1 1
“l10-21 -4-6 ~6—12J -11 =10 -18

m) X +Y o & e
X+Y=
o 12 0 1

0 0 0
0 0 0
So, Z is the additive inverse of (X + Y) or negative of (X' + ¥).

lI

() 2x-3Y

Also, X+ Y+ 2= [
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Therefore,Z = (X + ¥)=

2x 2 8 5x
X + 2 =
{ 3 x} [4 4x}

5 & 4

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

2
2[(;: +8) 24}
ox |

(10)
Solution:
Given, )
I 2x 2 +2[x 5x o +8 24
13 «x |_4 4x | 10 6x
r2,1': 2x 16 10x P:,r" +16 48
=> = B -
3. X 8 8x | 20 12x
[2x2 416 2x+10x (242416 48
—7 R = ‘
3x+8 x"+8x 20 12x
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.If A={1 J andB=|:1 0], show that (A + B) (A - B) # A2—-B?
Solution:
_ 0 1 0 -1]
Given, 4 = and B =
_I | ]
f0+0 1-171 [0 0O
So, (A+ B)= =
1+ 1+0] [2 1
[0-0 1+1] [0 2]
And, (A-B)= =
_I-I I—E‘.‘_ _ﬂ IJ

[u 0
‘i + B’ L-! B] = .

-
—

|

0+0 0+0
0+0 4+1

H

0 0
0 5

|

. (1)
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Also, = 4 . 4
0+1 0+1] [1 1
I 0+1 1+1] [1 2]
Avid, B=B [ ]|" ]_[U—l {r+{}?:=[~1 n}
[T 01 n; 0+0 =1+0| |0 =l

Therelore, A -B= L

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

10. Find the value of x if

1)

1 3 2 1
noxo |2 5! 2\ _ o
15 3 2 x
Solution:
1 3 2 |
Given, [1 x 1] |2 5§ 1 2. =0
15 3 2 X
[
= [l+2x+15 3+5x+3 2+x+2] |2 =0
| x
1
= [16+2x5x+6x+4] 2| =0
x

[16 + 2x + 10x + 12 + X2+ 4x] =0

[x?+16x + 28] =0
X2+ 16x +28=0
x+2)(x+14) =0
Therefore, x = -2, -14

11. Show that A =
Solution:

¥

Given,

3
-2
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(5 3 1
34=3 =
=] =2 |=:

1 0] [7 0
And, 7]:7 —
0 1] {0 7

A _m o (22 9] 15 9] [7 ©
Hapd —2emB=a 1|7 l= "o 7

-d
L
)

[22-15-7 9--9»-0] 0 0] "
| -3+43-0 1+6-7] [0 0)
Now,
A2-3A-71=0
Multiplying both sides with A, we get
Al[A2-3A-T7I1=A10
ALA A-3ALA-TAL1=0
I.A-31-7A1=0 [As AT A=1]
A-31-7A1=0
7TAT=A-3I
H_I_'s 313 0] [2 3
T =2] [0 3] |1 =S
g 2 3
Therefore, 4 = —
71-1 -5
12. Find the matrix A satisfying the matrix equation:
2 1 -3 2 1 0
A =
3 2 5 =3 0 1
Solution:
2 1] [-3 2 1 0]
3 2 - 3 -3 ) 0 1
Given, L= < —
F 1] [—3 2] E u]
Fatpi i % Q=-5 ) il Tt ® 1
Now,
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P1PAQ =P
So, IAQ = P!
AQ=P1!
AQQt=p1Q?
Al=piQt
A=P! Q-l

2
Nowad_j.P=[_ ,,}anleFl

3
2 =l
=3 2

3 -2

5 =3

Hence. p!
Alsoad). ¢ = |:

[ %]

I and |(J = -1
3
k

Thus, A=plQ"
[2 -3 2] [6-5 4-3] [1 1
-3 2[5 3] [-9+10 —6+6] |1 0

13.Find A, if |1

Hence, Q Ve

LH.

=

Il
[ S S T s
lad = I

Solution:

Given,

N N OC

4
1 |A=]|-1
3

o e

Now, let A = [x vy z]

-

4 ~4 8
So. l {[xyz]=({-1 2 |
6

v B
H
e
&
&
r
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»
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I
|
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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=[-121]

3 —4

L1 21 2
14.1f A= andB=1, , 4| thenverify (BA)>#B?A?
2 0
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)? # B2 A2

15. If possible, find BA and AB where

4 1
N 21 2 PR
1 2 4 -
1 2
Solution:
4 1
[2 12
Given, A = andelz 3
11 2 A
L € Ix2
So. AB and BA both are defined
3 1 2 il {x +2+2 2+3+4) [12 9
N ; —- p. — =
S0, '48"t| > all? 3la+a+a 14648712 15
- .
s 3 1 2]
And, BA=|2 3 . 4J
| 2

(841 4+2 x+41

=443 2+6 4+12(|=|7 8 16

2+2 1+4 ’~b‘ 4 5 10

Website Link:
YouTube Link:
Telegram Link:



NCERT Exemplar Solutions Class 12 Mathematics
Questpix Chapter 3: Matrices

16. Show by an example that for A #0, B# 0, AB = 0.
Solution:

[0 1 | -1 11 [0 0]
So, the product AB :l J = 1: 0
L0 O]

- Hence Proved

2 40 5 8
17.Given A=|, o |andB= - Is(ABY =B’ A’ ?
Solution: 13

I 1

2 40
iv = and B=|2
Given, A [3 9 6]2'3 1

So, their product is

s DO B

Jixd

[2 4 n[: B [2+8+0 8+432+0 | [10 40 |
"‘BZL 0 ¢f% ° (341846 12472418) (27 sz
L
. Me; 27 _
And, (4B) :L‘*ﬂ 102 A1)
2 3
o2 ,
Also, B ::[4 8 3] and A'=| 4 U
2xl 0 ﬁ.hi'
2 3
vl 20
Therefore, B'A = la 8 3 4 9
- o 6
[248+40 3+418+6
(843240 12472418
__l{i 27
40 102 =41
From (i) and (ii), we have
(AB) =B’ A’
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18. Solve for x and y:

[bF -

Solution:
2 3 ]
I.l+ r[_}+{_l J:r)
[
sy]” [

2x] [3y] [-8 w ;
+] 7 1+ =) (Muluplying the variables
X y -11

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

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

Given, .r[

with the matrices)

0
{ 0 w (Addition of matrices)

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

2 3 -2 2
2X+3Y =|, of-3X+2Y={ |
2 3

4 ﬂ']

I'-_3 2
and IX+2Y=|
| 1 —5:|

On subractiong equa}inns (i) and (ii), we get

Solution:

Given, 2\ + 1Yy

2-2 2-3
GX+2n-@X+3n=| =~ 5

14 -l
Thus, X -V = |: ]

-3 =5

On adding equations (i) and (ii), we get

SX+57=|. 5]
T s s

(1)

...(iii)

...(1v)
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On adding equations (iii) and (iv). we get

-4 0
{X—Y}+{X+l"}=[ }

-2 -6
2 = -4 0
|2 -6
¥ -2 0
Thus, A = 1°-3

From equation (iv), we get
-2 0 0 1]
+¥=
v [0 1] [-2 0]
I B I )

2 1
Thus. ¥ =

7 S

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

Given, A=[3 5]ixexand B =[7 3]ix
For AC=BC
We have order of C=2xn

X
Forn=1,letC= ’

~ AC=[35] m = [3x + 5]

X

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

y
For AC = BC,

[3x + 5y] = [Tx + 3]
Ix+5y=Tx+3y

4x =2y
: v
x= —y
2
y=2x
. X
Hence, C= [.._, .‘
2x
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It's seen that on taking C of order2x1,2x2,2x 3, ..., we get

c X X x X Xx x
N2axll2x 2xl'l2x 2x 2x|7

In general,
C k][ k I:‘I t
= ete ;-
2k |2 2%)°°

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

Solution:
Let A ;i 3—“ it € F ]
. s 1 2| [ B#Q
Lot 1] [r 1]
AB = = .
0 of{1 0] [0 0] (1)
i Iooffr t] [v o]
B2 =10 alu 2|70 o] (i)

From (i) and (ii),
Hence, AB = AC but B # C.

1 2 2 3 1 0
22.1f A=|_5 4| BT[53 _4|and C={_; 4|

(i) (AB)C=A (BC) (i)A(B+C)=AB + AC.
Solution:

avente]y Tt ¥Jusee[,
0 - [ L 2 [it‘z L

i S e e
Sl i oo s B
P L B L

From (i} and (i1), we get
Hence, (AB)C = A{BC)

and (4B) C = [
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: . [3 3} [1 n] [?- 3}
) B+C-= + =
3 4] |-1 0f [2 4
Now,
Ty 23 3
4B | 5 1l «
_[-3+4 j-8
“[-6+2 -6-4
(7 -5
=1_s _ia ..(iii)

. (1 2][2 3] [2+6 3-8] [8 -5
' -2 1)|3 4| |4+3 -6-4] [-1 -10

Ty 21Tt 9] T3 =2 »pl [-1 ©
and, AC = | =
-2 1]]-1 0] |-2-1 0] |-3 0

-1 0 T -5
+ —
I -10) (-3 0O -4 =10 o 1v)
Hence from equation (iii) and (iv), we have
A-(B+C)=A4-8B+4-C

Thus, AB + AC =

0 xa 0 O
0

x 0 a O
28 qtp=|% ¥ and@=|% ® °| provethatr=|% * 0| -qp
00 0 0

c 0 0 =zc

Solution:

Given, 2= |0 v 0
Ll’l O =

It’s seen that both P and Q are diazonal matrices.

We know that, for diagonal matvices elements of product matrix are obtained by
multiplving elements of matrices in the principal dingonal.

Hence,

and (;_} L}] el 0N

LI 8

r 0 0lla o 0O
0 ni 0O k0
0 6 =zl o

[.lu ] L] ~‘ |_“'.-. [} o
=10 wvh 0 0 b 0 |[=0QF
0 = i) T

PO

| o

Therefore, PO = QF
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-1 0 —1]
oa s [2 13 |70 O] 2A findA.
0 1 1]~
Solution:
-1 0 -] 1
Given, [213],5]/-1 1 0 0 =4
0 0 l..},.’( =] Ix|
(—1+0+1]
So, [213},;]-1+0+0 = A
L 0+0-114,.,
[0
[213),;] - =A
L—‘l ix]
0-1-3]=4
Thus, 4= 4]

53 4 -1 2 1 _
25.01f A=1[21], B=|g 5 gland C = {, | Vverifythat
A (B +C)=(AB +AC).

Solution:
S 3 4] - [-1 2 1
g B 4 = ¥ == P T
Given, 4 = [2 1], B 8 7 6 and C | 0 2
Now, _
S=1 342 4+1
AB+O =121 g41 740 642
. (4 5 5
"[‘]I_‘) 7 8
~[R+910+710+ 8]
=[17 17 18] (1)
And, 5 3 4
AE-—[I‘-.I}'R ) 6]=[Iﬂ+3ﬁ+?g*6]=[l3]314]
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And, 12 1
.4E"=[21][I 0 J=[2+l4+ﬁ:+2]=[—ldd]

So, AB+AC=[IR 13 14] + [-1 4 4]
=17 17 18] ... (i)
From equations (i) and (ii),
A(B + C)=(AB + AC)
Hence, verified

1 0 -1
26. If A= 2 1 2 . then verify that A2+ A = A (A + 1), where | is 3 x 3 unit matrix.
0 1 1
Solution:
1 0 -l
Given, A=(2 1 3
01 1
So, A’=A-A
1 0 -1[1 0 -1
Thus, = 2 1 3 2. '} 3
01 101 1

(14040 0+0-1 —-1+0-1 | = =3
=12+2+0 0+1+3 -2+3+3|=|4 4
_0+2+() O+1+1 0+3+1 2 2

1 -1 =2] [t 0 =11 [2 -1 -3
A+A=|4 4 +(2 1 3|=|6 5§ 7 (i)
2 2 01 1) |2 3 5
Now, 1 0 —1] [t 0 0] [2 0
A+1=[2 1 3|+|0 1 of=[2 2 3
01 1 00 1f [0 1 2
So, 1 0 -11f2 0 -1
,4(,“1):[21 3112 2 3
01 1][01 2
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2+0+0 0+0-1 -1+0-2 2 -1 =3
=14+2+0 0+2+3 -2+3+6|=|6 5 7 ...(n)
0+2+0 0+2+1 0+3+2 2 3 5
From (i) and (ii), we get
AT+ A=AA+D
4 0
0o -1 2 | 3
271.1f A=|, ; _,|and B-= . sl then verify that:
() (A) =A
(if) (AB)' = B'A’
(iii) (KA)" = (KA").
Solution:
4 0
Gi 4 o2 1 3
Sivem A= 1, 3 _4 and B =
2 6

(i) We have to verify that, ()" = A

So, 0 4
A =|-1 3
(2 4

Vo2t e
s, “la 3 4|

(11) We have to verify that, (AB) = B'A”

- oo -1 211 %3 o
AB = 1 3=
4 3 -4 I -15
2 6
3011
(ABY =
) [9 -15]

0

412 311
and, B'A" = -1 3 |= = :
g Lr 3 ﬁJ ; [9 —IS] W

Hence proved.
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(111) We have to verify that, (k4) = (k4")

o ] 3%

0 4k
And, (k4)Y' =|-k 3k
2k 4k

0 4k
Alko, KkA'=|—-k 3k |=(kAY
2k -4k

Hence proved.

28. If A= . then verify that:

Lh s =
oh o 2

W)

I

o}
[P R

(i) QA +B) =2A'+ B’
(i) (A-B)=A"-B'.
Solution:

Given, A = 4 and B =

w s o

—

|
6

7

2 3 6
4

3

N
oc (o) o o 15

4
2 ={14 6
17 15

(1) 24+ B)=

1
+|6
10 12 7

3 14 17
6 6 15

And, (24 + B)' = [

Also, 24"+ B’

2 7 J 14 17
i 8 10 $ 1 6 = =(2A+ BY
a2 12|72 4 3]7|6 6 15

Hence, 24° + B'=(24 + B)’
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1 2 1 2 0 0
(i) A-B=|4 1|-|6 4|=|-2 3
5 6 7 3 2 3

,4511()70-2-21 :
Also, ,4'-13’-‘ [ ][ . [=(4-8)

Thus, A’ - B =(4 - BY
- Hence 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'(AY [As (AB) ' = B'A’]
Hence, A’A is symmetric matrix for any matrix A.
Now, let Q = AA’

So, Q=MAA)=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)? = A% B? ? 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?2B? is true only if AB = BA.

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

Given, A and B are square matrices such that AB = BA.
So,(A+B)’=(A+B).(A+B)
=A%+ AB + BA + B2
=A’+ AB + AB + B? [Since, AB = BA]
= A%+ 2AB + B2
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1 2 4 0 2 0
32.Let A=| , Jf. B=|, 5| €=, 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
) (AT =A

(f) (bA)" =b AT

(9) (AB)T =BT AT

(h) (A-B)C=AC-BC
() (A-B)T=AT-BT
Solution:

. 7 9
(@) A+(B+ ()= [ ;J { J:[; ;]

52| [2 o] [7 2
(A+8)+C + = =
] [0 MR -z] L 6] A+(B+C)
2 07 [s '
(b) mr;._ _|8 0|
1 =2f |7 -10]
)- —
And, A(BC)= (1 o2][8 0 _| 8+14 0-20) 122 -20
-1 3||7 -10] |-8+21 0-30| [13 -30

1 2] 1
Xiso, s [4 0 =[4+z n+m]= 6 10
=1 3] 1 5] [-4+3 0+15] |-1 15

6 10
Thus. (AB)C = .

Hence proved.

4 ;
(c) (a+b)B=(4-2) l [ givena=4,b=-2]

~ g 0
|2 10
Also,

e i cabeane ®_[8 01 % 97 imm
— - = = — =\a
“ 4 4 20/ 12 10] |2 10

| ——r |
v o
|

Hence proved.
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. 2 o [t 2] |1 ‘2]
(@) C=4=1y 2|71 372 -

And, a(C—-A)=4C- A4)

4 -8
B

Also, gC - ad =4C - 44

:ls ﬂ]_{q H}zr —s}:m(,_d}
4 -8| |4 12] [8 =20

Hence proved.

v 2 v =
© 4=_, 3] 7[2 3
e < L 2
. Far_ o — A
Thus. (A4) [2 3] |:_] 3]

Hence proved.

- -.T
-2 4
- rbh=-2
(f) (b4) g <6) [ ]
5 3]
| -6
1 -1
And, A'=
“ A=)
Thus, bAT = [_2 i ]T- (bA }T
4 6

Hence proved.

1 2][4 o] [4+2 o0+10 _l'ﬁ 10
(8) 45= -1 3J[1 5 “|-443 0+15) (-1 15
(6 -1
So, (AB) =
o W= IS]

4 1|1 - 2 - =
Now, 8" 4" = l = o 42 = & : =(AB)"
0 512 3 0+10 0+15 10 15

Hence proved.
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1 2] [4 0] [1-4 2-0] [-
(h) (4-8B)= = = y - >l
-1 3 1 5 -1-1 3-5 | -2 -2
. <
Thus, (A - B)C = > 22 D - % =%
-2 =211 =2 6 4 |
i 1 2][2 0] [4 —4T
AC = - B
el sl 3
And, r "
BC= 4 0/2 0 _ g8 0
1511 -2 7T =10]
Therelore,
4-8 -4-0 -4
1C - BC = = it i
[I—? ~6+l0] — 4] (4-B)C

Hence proved.

=4 2=01 T3 2V [-3 =2
W A=B =) 4 _; 3*5} _[-2 —2} :{2 nz]

|
Now, Ar_H.r:[ J
2 3

Hence proved.

[ cos®  sind cos20  sin20
S A= —s1nf cosG] y ABen dhoiilat WA= [—stQ cos26
Solution: -
_ [ cos@ sinf]
By | —sin€ cos @ |
Now, A’=A4- 4
[ cos® sin@| cosé sin@
'{-smo Ccos 8]‘-sin0 cose]
| cos’@-sin’@ cos@sin@ +sinfcos O
—sinf@cos@ ~cosfsinf ~sin’ @+ cos’ 6 J

2sinfcosé cos 20 —sin 20  cos 20

Hence proved.

2 sin 6 cos 6:' {: cos 268 sin ZHJ

_{ cos 26
€

|
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0 —=x 0 1
34. If A=|:x 0]_ B=L U] and x? = —1, then show that (A + B)? = A% + B2

Solution:

..(1)

Thus. =

Cagie| 0 +‘1 "L | - x* “ﬁ (i)
o | 01| o - x*

Hence, from equations (i) and (ii), we have
(A+BY =A%+ B

35. Verify that A2= I whenA= |4 —3
Solution: 3 =3

Given, 4 =14 -3 4

13 -3 4]
[0+4-3 0-3+3 0+4-4 1 [1 0 0
=10-12+12 449-12 —4-12+16(=|0 1 0|=/

10-12+12 3+49-12 -3-12+16 LO 0 1

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= (A ", where k € N

And,

P(k + l) (Ar)k+l = (Ar)kAr
- (Ak) A
- (AAk) ’
= (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
® 5 7 W |2 6]

Solution:

_ 1 3]
(1) Let A= s G

Now, _ - - .

1 3 I 0

= A
-5 7 0 1
B! 3_ (1 0]
5 i A [~ R, >R, +3R|]

3 0 L
A ~:R,—}—R.‘
| 1/22 ¥ oy A

{2
0 /22 =3/22
:r [ j|" ['.' R| — R - 3:’\.}‘.}
5122 /22

I=BA, “l:em B is the inverse of A.
Hence,

B=—
22|15 -1

'.J'\
)

a3
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T
(n) Let 4=
L 2 () -
Now, 11 =37 [ (q
= A
-2 6] [0 1

[1 =31 [t o
=l 1 [ Rs = R-+2R,]
10 of [2 1] :

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

38.0f | WV 4 _ 8 W!|  then find values of x, y, z and w.
z+6 x+y 0 6]

Solution:

In the given matrix equation,

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

Xy =8,

z+6=0and

w=4

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

y?—-6y+8=0

(y-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=-6andw =4

| 9 1
39.If A= ! ] and B = [ 8] find a matrix C such that 3A + 5B + 2C is a null matrix.

7 12 7
Solution:

Let’s consider a matrix C, such that
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e[ ]

3A+58+2C=0

3 15] [45 5 2a 26] [0 0O
+ W =

| 21 36J 35 40 2c 2 00

(48 +2a 20+ 2b *[u 0

(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

-24 -10]
(_‘ = 1
{—23 -38
3 =5
40.I1f A= 4 D , then find A2 — 5A — 141. Hence, obtain AS.
Solution:
3 =5 .
Given, A =[ J (1)
-4 2

v [3 —s”z -5} [2@ -25]
Af=d-A= =
4 2|« 2)7|-20 24

4:_ﬂg_14;=[29 —25}_[15 —25]_{” (}}:{O u}
oo 20 24| |-20 10 0 14| [0 0
A*-54-141=0

A A -54-A=1441=0

A -54-144=0

A= 547 + 144

29 =25 3 -5
=5 +14
[—20 24] [-4 -2J
_[14s -125] [42 -70
h” -100 120 | |-56 28
Hence, 107 _i9s
-156 148

So,

A=
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41. Find the value of a, b, c and d, if

a8 a 6 4 a+b
e a7 | s2] T lexwr 3 |

Solution:

Given,

_:[a b a ﬁ“ 4 a+h
_-,_r.‘ d -1 .F..:'.d_‘+ c+d 3
[_m 3b a+d4d 6b+a+h
3¢ 3d| |-l+c+d 2d+3
Now,

3a=za+4=>a=2

3b=6+a+b

3b-b=8

=>b=4

And,

3d=3+2d

=>d=3

And,

3c=c+d-1

2c=3-1=2

=>c=1

Hence,

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

42. Find the matrix A such that

2 =1 -1 -8 =10
-2 -5
l. D o = 1
-3 9 22 15
Solution:
. {u b (I
Let, ‘L‘l = 1J
(2 -1 -1 -8 -10
[a b c
] ” ld f — I —2 S
3 4| ° 9 22 15
[ 2a-d 2b-e 2c-f = =8 =10]
a b C =| 1 -2 -5
~3a+4d -3b+de -3c+4f] |9 22 15
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Now, by equality of matrices, we get
a=1b=-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,

F -2 =5]
A=

1 4 ﬂ]

1 2

43. IfA= 4 11 find A% + 2A + 71.
Solution:
Given,

X 1271 2] [1+8 2+2] [9 4
'4’“'4"4:[4 |M4 1}2[4” xu}:[x 9}
. 9 4] [2 4] [7 O mx]
'4"2'4‘71_‘[.% 9‘\+{h’ 2]{0 7}:[”" 18

coso  sind
44 If A= . and AT=A’, find value of .
Solution:

Given,

—sINg¢  Cosd

(cosa  sina | , |cosa —-sina
= i and A" =| . .
-sin ¢ Ccos & sinx cosa

Also,
A=A
A4 = AL

I=AA"

1 0] [ cosax 5inn.'*| cosa —sina |
0 1

—~sina cosa || sina r.'(:»sa_]

[ (}1 rcus:rr +sin” 0 }

‘_U | 0 sin:ﬂ +cos” a
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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 the matrix |2 b —1| isaskew symmetric matrix, find the values of a, b and c.
¢ 1 0
Solution:
{U‘ a 3
LetA=|2 b -l
c 1 0

Lo - |
As, A is skew - symmetric matrix.
So, we have

A'=-A
Then, : . 2
0 2 ¢ 0 a 3
— a b l|=-12 b -1
3 = ] I]J L_\1.' ! [;
(0 2 ¢] [0 —-a -3]
— a b 1l=|=2 =-b |
3 -1 0 - =1 0 |

By equality of matrices, we get
a=2.c=3andb=-b=Db=10
Hence,

a=-2,b=0andc¢=-3

COSx Sl
46. If P (x) = = _bT 1 then show that
—SINnx Cosx |’
PX).Py)=PX+y)=P(y).P(X).
Solution:
Given, _
cosx sinx|
Plx)=
L—Sll'l X Cos l’_.
[ cosy  siny
So, P(v)= o
| —smy cosy
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Now,
| COS X

sin v
P(x)- P(y)=
cos v

COS X-SIn v+ sin X -COS ¥V

sinx || cos v
COS X sin )

sin x -sin )

—Sin X

|
|
-
l\ COS X - COS ¥

—=SINXxX-COsSy — COS X -SIn v

| cos(x+y) sin(x+y)
—sin(x+ y) cos(x+ y)
= P(x+y) (1)
Also,
" cosy sinvy COS . Sin X
P(y)- P(x)= "] COS X Sinx
|—-siny cosy||-sinx cosx

~

COS ¥ -COosXx—Sin y-sinx

COS y-Sinx+sin y - cosx ]

[ ~SINy COSX—SINX-COSYy ~—SiNy-SinXx+CoS V¥ COSX

[ cos(x + y)
(1)

sin(x + y)
~sin(x + y)

cos(x + y)
Therefore, form (i) and (ii), we get
P(x) - P(y) = P(x + y) = P(y) - P(x)

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

We know that,

A.l=1.A

So, A and | are commutative.

Thus, we can expand (I + A)2 like real numbers expansion.

So, (I + AP = P+ 3I°A + 3IA% + A®
=1+3IA+3A%2+ AA? (AsI"=1,n€N)
=1+3A+3A+AA
=1+3A+3A+A%=1+3A+3A+A=1+T7A

—$iN X - SiN v + COS X - COS ¥

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)! = AlB!
AB = AB

So, P(1) is true.

Let P(n) is true for some k € N
Now,
(ABY " '= (4BY(4B) (using (i)
= A8 (4B)
=A"B*"'(BA)B
=A'B" " '(4B)B (as given AB = BA)
=A"B*'4B°
= A'"B*(BA)B’
=A'B* ’4BB*
=A'B* 4B’

o= 14‘ * IB‘ + |
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.Findx,y,zifA= |x y —z| satisfiesA'=A"
Solution: ¥ =y .z

Matrix A is such that A’ = A1
AA' =1
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(0 2y z][0 «x «x

L

2_1.'2 ~-Z=0
P+y+r=]

“ —yY-2=0
A=16,2=13,"=1n
50, the roots are:

x=t—
J2

1
=%
G
And,
|
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