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Chapter 3: Matrices
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Questions

Question 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 14,4 x 7,7 x 4,14 x 2,28 x 1.

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

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

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

a | X

2 3 xX*- y

0 s =

i S
Question 2

In the matrix A =, write :
(i) The order of the matrix A

(ii) The number of elements
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(iii) Write elements a3, azq, a5

Solution

For the given matrix,

(i) The order of the matrix Ais 3 x 3.

(i) The number of elements of the matrix =3 x3 =9

(iii) Elements: ay3 = X2 -y, azg;=0,a1p=1

Question 3

Construct a, « , matrix where
(i) & = (i - 2j)% 2

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

Solution

We have,

A= [ajlox2

(i) Such that, aj = (i— 2i)%/ 2; where 1<i<2;1<j<2

So, the terms of the matrix are

(1-2)" 1
M= T
(2-2x1)°
an= =
2

]
Therefore, A = E
0

(i) Here, ajj = [-2i + 3j|
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So, the terms of the matrix are

ay =F2x2+3x1|=1 Ay, =|-2x2+3x2|=2

1 4
Therefore, A = 5

Question 4

Construct a 3 x 2 matrix whose elements are given by a;; = el*Xsin X
Solution

Let Abe a 3 x 2 matrix

Such that, & = el*sin jX; where where 1 <i<3;1<j<2

So, the terms are given as

a, =¢e sinx ay, =€ sin 2x
. Ix _-

a,, = e sinx dy, = € sin 2x
. Ix -

ay, = e 'sin x a,= e sin 2x

e'sinx €' sin2x

2

Therefore, A=|¢’*sinx e *sin 2x

3

e sinx e sin 2x

Question 5

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

a+4 3b 2a+2 b*+2
A=l ¢ gl B=| 8 -3
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Solution

Given, matrix A = matrix B

Then their corresponding elements are equal.

So, we have

ajp=bjp;a+td4=2a+2=a=2
a;,=byp;30=b>+2=b>-3b+2=0=b=1,2
ay, = by -6=b>-5b=hb>-50+6=0=b=2,3

Hence, a = 2 and b = 2 (common value)

Question 6

If possible, find the sum of the matrices A and B, where A =

V3 o1

Solution

examelite.com

The given two matrices, A and B, are of different orders. Two matrices can be added only if the order of

both matrices is the same. Thus, the sum of matrices A and B is not possible.

3 1 -1 2 1

X=|s o —3|adY=]7 5

Question 7
If
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() X+Y
(ii) 2X - 3Y

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

Solution

31 -1 2 1 -l
Given, X = and ¥ =
5 -2 3}, 72 4.,

, [3+2 |+ 1 -4-1] [5 2 -2}
(1) X+Y= =

547 -2+2 -3+4 12 0 1
() 2x -3y =2 3 1 -
11 —_ =
s -2 3|
_’6 2 =2
110 4 6|

(6-6 2-3 -2+3 -1 1
“l10-21 -4-6 -6-12] [-11 -10 -I8

Y = 5 2 =2
(m) X+ 112 0 1

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

0 0 0
Also, X+ Y+Z=

-5 =22 2]

Therefore,Z = (X + Y)= [_12 0 -1
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Question 8

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

2x 2 8 Sx ’4+8) 24
. +2 _o| )

3 x 4 4dx (10)  o6x

Solution

Given,

2x 2 g8 5 "
A2 2., x|_, ¥+ 24

3 x 4 A4x 10 6x

-

2x* 2x| [16 10x] [2x2416 48

+
- 3Ix  x’ 8 8x 20 12x

L

-

(232416 2x+10x] [2:2+16 48

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 X2 + 8x = 12x.
Therefore, x = 4 (common) is the solution of the given matrix equation.

0 1 0 -1

A=llandB=10,
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Question 9
Show that

(A+B)(A-B)zA%2-B2

Solution
0 1

Given,A=|:l l]andBZ

0+ 0
So, (A+ B)=

T+

0-0
And, (A-B)= -1

<A+B)~(A—B)={

0 0
2 1

0 -]
1 0
1-1] [o
1+0) |2
1+1] [0
1-0) |0

Also, A*=A4- 4
[0 ][0 1] [o+1
Lo o1 o+
and, B-pg= |’
101

Therefore, A' B = []

ExameElite - examelite.com

2l

[

-1

0

0+1

141

|

0

-1

|

|

|

|

0-1
0+0

|

2
1

1
1

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

3

0+0

A

|

|
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0 1] 0 -1]
Given, A = and B =
[l 1| [1 0|
0+0 1-1] [0 ©O
So, (A+ B)= =
141 140 |2 1)
0-0 1+1] [o 27
And, (4-B)= =
1-1 1-0) [0 1]
0 0}l0 2| [o+0 0+0] [0 O
A+B) (A-B)= = = 1
( ) ) [2 IHO l] [04-0 4+1] [0 5] -+ (1)
Also,
0+1 0+1 [
0+1 I+1| |1 2
And, 1o -1 _ 0-1 0+0 _ -1 0
1 0 040 -140 0 -l
heret -1 0] [2 1 )
erefore, , o -1151 3 ..(n)

Hence, from (i) and (ii),

(A+B) (A-—B)#A%-B2

Question 10

Find the value of x if

xl]

|1

15
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Solution

1 3 2
Given, [l x 1] |2 5 1 2| =0
3 2

= [1+2x+15 3+5x+3 2+x+2] |[2| =0

- [16+2uSx+6x+4] |2| =0

22

X2+ 16X +28=0
x+2)(x+14)=0

Therefore, x = -2, -14

Question 11

Show that satisfies the equation A2 - 3A - 71 = 0 and hence find AL,
Solution

Given,
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. s 31[5 3] [25-3 15-6] [22 9
So, A=A A= - - =
1 =2) -1 =2 [-5+2 -3+4| |3 1
5 31 [15 9
34=3 =
-1 2| [-3 -6

1 0] [7 0
And, 7/ =7 }:[ }

0 1] |0 7
Hence 4>~ 34— 71 =| 2 *’HIS °H? ﬂ]
’ -3 1| [-3 -6| [0 7
=‘22—15—? 9-9—o]=[0' °]=o
| -343-0 1+6-7] |0 0
Now,
A2-3A-T71=0

Multiplying both sides with AL, we get
Ala2-_3a-711=A10

AL A A-3AT A-7AL 1=0
I.A-31-7A1=0[AsAl A=
A-31-7A1=0

7Al=A_3

ExameElite - examelite.com Page 10 of 57



ExamElite - Textbook Solutions

TN

a4 112 3
Therefore, A = ?|: j|

Question 12

Find the matrix A satisfying the matrix equation:

BN R P P

Solution

Now,
P1PAQ=P1I
So, 1AQ =Pt
AQ =P
AQQt=pPtQt
Al=p1qQ?
A=pP1q?

ExameElite - examelite.com
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2 -l
NOW&d].P=[_3 2} and |P|= |
H P 2

ence, =
-3 2

-3 -2
Alsoad). 0 = [_5 _3] and |Q| = -1

L3 2
Hence, Q = 5 3

Thus, A=pP Q"

[2 -3 2] [6-5 4-3] [1 1
13 215 3| [-9+10 -6+6| |1 0O

4 -4 8 4
I o=|-1 21
|3 -3 6 3]
Question 13

Find A, if

ExameElite - examelite.com Page 12 of 57
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Solution
4] [4 8 4]
Given, LjAd=-1 2 1
(3 -3 6 3.

Now, let 4 = [x y 2]

8 4
so, |!|mzl=[-1 2 1
6 3

(4x 4y 4z] [—4
= X y z ~1
3x 3y 3z |[-3

I

N N 00
S e -

On comparing elements of both sides, we have
4x = -4 =x=-1

y=8=>y=2

And,4z=4=2z=1

Therefore, A=[-12 1]

—4

| [2 ] z]
and B = ;
0 1 2 4

-2 = ()

ExameElite - examelite.com Page 13 of 57
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Question 14
If then verify

(BA)? 2 B2 A2

Solution

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

But, A2 and B2 are not defined as the orders don't satisfy the multiplication condition.

Hence, (BA)? # B2 A2

Question 15
If possible, find BA and AB where

2 1 2

A= 2 4B~

ExameElite - examelite.com
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Solution
, 4 1]
2 1
Given, A = andB=|2 3
1 2 4 1x3
x 1 2_3,_,(2

So. AB and BA both are defined _

2 1 2 YUl rge242 24344 12 9]

o AB:[I 2 4| ;_ 4+4+4 146+8] |12 15
1

(4 1
And BA=|2 312 2
na, =

1 2 4

._l 2_.

841 4+2 8+4] [9 6 12

—1443 246 4+12|=|7 8 16

(2+2 1+4 2+8 ] |4 5 10
Question 16

Show by an example that for A% 0, B £ 0, AB = 0.

Solution

0 1 -1 1
Let A= 0 2 #0and B = 0

0 1j[-1 1] |0 0]_0
So, the product AB = 0 2J o ol lo OJ

— Hence Proved
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1
2 4 0
_ _ 12 8
A= [3 9 6] and B 1 )

Question 17
Givenls (AB)=B'A’?

Solution

2 4 0
v = and B =
Given, A [3 9 6:‘1,‘3

So, their product is -

e s
uao-h-'

Ix2

2 4 0 L4 (2+8+0 8+32+0 | |10 40]
AB= 3 9 6 ? 2“_3+18+6 12+72+18] |27 102
4BY 10 27 0
= LAl
And, (AB5) 40 102!
2 1 22
Also, B’=[; 3 3] and A'=|4 9
2 0 63‘12
2 3
Theref B'A" = b2 4 9
erefore, - 4 8 3

6
[24+8+0 3+18+6 ]

8+32+0 12472+18

10 27 )
- 40 102 ...(11)
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From (i) and (ii), we have

(AB) = B'A
Question 18
Solve for x and y:
2 3 -8
X +y + =0
1 5 —11
Solution
_ 2 3] [ -8
Given, x| |+ y| |+ =0
RN ~-11
) (3v] [ =
< + 3 + 8 — (0 (Multiplying the variables
X Sy | [T with the matrices)
2x+3y-8] [0
So, [ v+5v—111 lo (Addition of matrices)

Now, we have

2x+3y—-8=0..... (1) and

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

x=landy=2

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

ExameElite - examelite.com
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2 3 -2 2
2X+3Y = ,3X+2Y = :

4 0 I =5
Solution
Given, 2X+3Y= 2 3] (1)
(4 0 N
and  3X+2Y= ]2_31 | .. (ii)
On subractiong equafions (i) and (ii), we get
ux+2ry¢zx+3n={_2_2 2_3]
1-4 . -5-0
Thus, X—Y={4 _1 ...(iii)
: -3 =5

On adding equations (1) and (ii), we get
SX +5Y 03
+ =
S =5

X+Y—IO 51 [o 1
505 =5 |1 -1 .(iv)
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On adding equations (iii) and (iv), we get

4 0
{X—Y)+(X+Y}=[ ]

-2 -6
2X-40
-2 -6

Thus, X = =20
I TR

From equation (iv), we get
-2 0 {0 1]

+Y =
-1 =3 —

_'0 | -2 0
o=l -1 =3

2 2

(2 1
Thus, ¥ = ]

b

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

Solution
Given, A= [3 5]1xp and B = [7 3]1x»

For AC =BC

We have orderof C=2xn

ExameElite - examelite.com Page 19 of 57
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X
Forn= l,letC=[ jl
Yy

X

y} = [3x + 5y]

. AC=3 5][

X

And BC = [7 3] H = [7x + 3]

For AC=BC,
[3x + Sy] = [7x + 3y]
3x + S5y=Tx+ 3y

4x =2y
-
X 2}’
y=2

x
Hence, C = 2x

It's seen that on taking C of order 2x1,2x2,2x3,

C-—I X X X X X
lax Ml 2x 2x|2x 2x 2x|7

In general,

(K1 K],
= elc...
w2k 2k 1€

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

.., WE get

Question 21

matrix, but B # C.
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Solution

SR LR I AR ) R 1
“ _[0 of " 1 o/ T 2] (vB2Q

1ol 1] 11
AB = =
0 0f|1 0 |0 0] (1)
AC_’I 011 H_"l |
mdAC=1o ofl1 2/ 70 of (ii)

From (i) and (ii),

Hence, AB =AC but B # C.

Question 22
If

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

ExameElite - examelite.com
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Solution

1 2 2 3
aien a=| Y, o[? 2mace[! ]
(i)AB=[I z][z 3] [2+6 3- 8] [3 —5}
-2 1|{3 4] | 4+3 —-6-4 1 -10
8 s 8+5 13 0 ,
a“d(’w)c=[—1 -lﬁ][-—l ] [1+10 ] [ ] -0
i 0. ’{ ] i “1 r' }
I 4 3+4 0

.
I 2 -1+14 0 13 0 .
And A(BC) = 9 547 ...(1)

From (i) and (ii), we get
Hence, (AB)C = A(BC)
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B 2 3 1 0
(n) B+C= + =
3 4| |[=1 0
Now,
B 1 2][3 3
. + -
(B+C) -2 1|[2 4
_'3+4 3-8
|-6+2 -6-4
_'? _5]
<4 -10
1 212 3
AB =
-2 1J[3 -4
1 211 0
and, AC =
(-2 I_LJ 0]
8 -5
Thus, 4B+~ AC = 1

I

MEENE

[ 246 3-8 8
|<4+3 —6-4| |-l

S N

7 =5
-10

=

Hence from equation (iii) and (iv), we have

A-(B+C)=A-B+A4-C

o o

IftP=

T
o = O

and Q =

(8]

23.

ExameElite - examelite.com

o O 2

0 0 xa 0 0
b0 , prove that PQ = 0 yb 0
0 ¢ 0 0 =z
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...(1m)

-5
-10
...(1v)

= QP.
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a0 0 a O 0
Given, P~ |0 y O|landQ-|0 b 0
b} 0 = 0 0

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

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

Hence,

x 0 0lla 0 0O

PO={0 v 010 b 0
00 ][0 0 ¢

Therefore, PQ = QP

-1 0 -1][1]
[2 | 3] -1 1 O 0
0 1 1| [-1
Question 23
z 0 O a 0 0
Isz[O Y O] and Q) = [0 b 0],provethatPQ:QP.
0 0 =z 0 0 ¢
Solution

Solution coming soon.

Question 24
If: = A, find A.
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Solution
-1 0 -1 [1]
Given, [213]),.:/-1 1 0 0| =4
L0 0 T LT
(140 +1]
So, [213),5]-1+0+0| =4
L0401 ],
0"
(213),3] -1 =4
__l-_hcl
[0-1-3)=4

Thus, A4 =[ 4]
53 4 -1 2 1
A=[21],B=876andc=102,

Question 25
If verify that

A (B +C)=(AB +AC).
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Solution
. ) 5 3 4 =2
Given, A =[2 1], B 8 7 6 and C 1 0 2
Now, S_1 342 4+1
AB+C)=[21] 8+1 740 6+2
1 4 5 5
=12 ]_9 7 8
=[8+910+710+ 8]
=[171718) (1)
And > 3 10+86+78+6]=[1813 14
AB=[21]fo 5 (|=[10 1= ]
And, 121 |
AC=[21] =[2+14+02+2]=[-144]
1 0 2
So, AB+ AC=[18 13 14] + [-1 4 4]

=[1717 18] ...(1)
rrom equations (i) and (ii),
AB+ )= (AB + AC)
Hence, verified
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5 3 4 -1 2 1
Given, A = [21],B = 17 } and C = { ]

8 7 6 1 0 2
Now, S5—1 342 4+1
AB+C)=[21] 8+1 7+0 6+2
4 5 5
"[21]_9 7 8
=[8+910+710+ 8]
=[1717 18]
And >34 86+78+6]=[181314
= = + + + =
AB=[21]1}g 5 (|=010 =1 ]
And, 121 .
AC=[21] =[2+14+02+2]=[-144]
1 0 2
So, AB+ AC=[1813 14] + [-]1 4 4]
=[17 17 18]

from equations (i) and (ii),
A(B+ C)=(AB + AC)

Hence, verified

0 -1

1 3

I 1

L p

S =

Question 26

If then verify that A2+A=A (A + 1), where | is 3 x 3 unit matrix.

ExameElite - examelite.com
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Solution

Given, A =

So, A’ =

Thus,

A+ A

Now,

A+l =

So,
AA+ 1=

1 0 -1
2 1 3

01 1

=A- A

1 0 -1][1 0
2 1 321
0 1 1[0 1

1
4
2

(14040 0+0-1
242+0 0+1+43

10+240 0+1+1

-1 =2] [1 0
4 4 |(+|2 1
2 4| |0 1
0 -1] [1 0
I 3 |+|0 1
[ O A
1 0 -1]1f2 0
21 3|22
01 1f01

(24040 0+40-1

4+240 0+2+3

0+2+0 0+2+1

From (i) and (ii), we get
AT+ A=AAT]

ExameElite - examelite.com

-1

3
1

-

~140-1]

-2+3+3

0+3+1 |

[2
6
1] |2
2 0
2 2
0 1

-1

-1+0-2]
-2+3+6

0+3+2 |

-]
5
3

3
2

examelite.com

-2
4
4_

(1)
-3
7 ...(1)
5-
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1 0 -1
Given, A= 2 1| 3
0 1 1]
So, A’=A- A
(1 0 -1][1 0 -1]
Thus, =|2 ! 3|2 1 3
0 1 1o 1 1]
([1+0+0 0+0-1 —14+0-1]
={2+2+0 0+1+3 -2+3+3
0+2+0 O+1+1 0+3+1
1 -1 =2] [t 0 -1 [2
A+A4=|4 4 4 |+[2 1 3|=16
2 2 4] |01 1] |2
Now, 1 0 —1] [1 0o o] [2 0
A+1=(2 1 3 |+|0 1 0|=|2 2
01 1] |00 1] [0 1
So, 10 -17¢2 0 -1
AA+D=12 1 3|2 2 3
01 1]0 1 2
24040 040-1 -140-2]
=4+2+0 0+2+3 -2+3+6
04240 0+2+1 0+3+2 |

From (i) and (ii), we get
AT+A=AAF]

ExameElite - examelite.com
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5
3

3
2
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=2
4
4 -
(1)
-3
7 ...(n)
5 -
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4 3 -4

Question 27
If then verify that:

(i) (A¢)¢ = A
(i) (AB)¢ = BEA¢

(iiii) (kA)¢ = (kAG).

ExameElite - examelite.com
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Solution

0 -1 2
Given,A=|:4 3 _4]and3= 1 3
-2 6..
(1) We have to verify that, (4")" = 4
So, 0 4
A=-1 3
2 4

(A,),_'o -1 2 )
And, Tla 3

(11) We have to verify that, (A4B) = B’A’

So 4 0]
’ 0" -1 2
AB=| 1 3= >0
4 3 -4 I 15
2 6]
11
(AB) =
s
4 1-2'FU 4 301
d, B'A': —l 3 = == !
o [0 36 [9 —15] (4%)
12 4
Hence proved.

ExameElite - examelite.com
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(111) We have to verify that, (k4)" = (kA")

] 0 -k 2k
Now, (k_:,‘):[ ]

4k 3k 4k
[0 4k
And, (k4d) =| -k 3k
2k 4k
(0 4k |
Also, kA"=| -k 3k =”CA)’
2k -4k
Hence proved.
(1 2 (1 2]
A= 4 1 _ B-= §)
_5 6d _7 3_
Question 28

If then verify that:
(i) (2A + B)¢ = 2A¢ + B¢

(i) (A - B)¢ = A¢ - B¢.
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Solution
1 2] 1 2]
Given,A=|4 |l andB=|6 4
|5 6] 7 3
2 4] [1 2] [3 6]
(i) 24+B)=|8 2|[+(6 4|={14 6
10 12) |7 3] [17 15
o [3 14 17
And,(ZA**"B}=h6 6 15]

Also, 24"+ B’

4 17
_ 2 8 10 1 6 71 |3 14 —(2A+ BY
4 2 12 2 4 3 6 6 15

Hence, 24" + B'=(24 + B)'

1 2] [1 2 0 0
(1) A-B=|4 1|-|6 4|= -2 -3
5 6] |7 3 _—2 3

A—- B)—O

And, 0

TRl

Thus, A" B =(A- B)

- Hence proved
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Question 29

Show that A¢A and AA¢ are both symmetric matrices for any matrix A.
Solution

Let P = ACA

So, P¢ = (ACA) ¢

= AC¢(AC)C [As (AB) ¢ = BCAC]

Hence, A¢A is the symmetric matrix for any matrix A.

Now, let Q = AA¢

So, Q¢ = (AAC¢)t = (A) ¢ =AAC=Q

Hence, AA¢ is the symmetric matrix for any matrix A.

Question 30

Let A and B be square matrices of the order 3 x 3. Is (AB)2 = 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.

Question 31

Show that if A and B are square matrices such that AB = BA, then

(A+B)2 =A%+ 2AB + B2,

ExameElite - examelite.com
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Solution

Given, A and B are square matrices such that AB = BA.
So, (A+B)2=(A+B).(A+B)

=A% +AB + BA + B?

=AZ + AB + AB + B2 [Since, AB = BA]

=A%+ 2AB + B2

1 2 4 0 2 0
A=l 3 BT s €71 =2
Question 32

Letanda=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

(€) (A=A

(f) (bA)" = b AT

(9) (AB)T =BT AT

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

(i) (A-B)T=AT-BT
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Solution

(a) A+{B+C)=[

e
—_—
e
| o
(S5 I
W o
| E—
I
—
e |
>
e

And,
s 21 [2 o 7 2
A+B)+(C = 4 = =
) [0 8] _ _2] [I 6] A+(B+C)
4 0l[2 o1 [8 o
(b) {BC = =
RN A
(1 2] -20 -
And, A(BC)= [8 0 ]_[8+14 0-20] 22 -20
-1 3J|7 ~10] [-8+21 0-30] [13 -30
1 274 0 4 i
Also, 4B = ‘ _ +2 0+10= 6 10
=1 3f [ S| |[-4+43 0+15) [-1 15

6 101[2 0] 22 =20
Th ¥y AB 'c.1= = —_
us, (AB)C=1_, 15”:! —2] [13 -30] A(5C)

Hence proved.

4 0 .
(c) (a+b}B=(4—2)[l 5] [ givena=4,b=-2]

- 8 0
2 10
Also,

16 0 g8 0 g8 0
sy g I B O T

Hence proved.

ExameElite - examelite.com Page 36 of 57



ExamElite - Textbook Solutions

[2 07 [r 2]_|! —2]
@ C_A_[I 2] [-1 3] [2 -5

And, a(C-A)=4(C - A4)

[+ -
18 20

AlSﬂ, aC—-aAd = 4C - 44
4 B8 4 -8
= s 0 -_— = = a{C - A)'
4 -8 -4 12 8 =20
Hence proved.

P [r 27 1o
€ 4=, 31712 3
oAl 12
r.r — -
Thus, (A7) -'[2 3:| [_] 3] A

Hence proved.

examelite.com

- T
2 4
T= '.'b=-~2
(H (b4) 2 6 | ]
[-2 2 |
|4 -6
|
And, A=
w A=l
-2 2
Thus, bA® = = (bA)
us -_4 —6] (bA)

Hence proved.

1 2][4 0] [4+2 0+10 __[6 10
@ AB=|_\ sl 517 =443 0+15| -1 15

-

So, (AB) = 0 _11
10 15
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a 11 - - _
Now, B A" = S St M L B,
0 592 3 0+10 0+15 10 15

Hence proved.
1 2] -4 2-0] [-3 2
(h) (4-8B)=
-1 3_ 1 5| [=1-1 3-5 -2 -2
3 2 B -4
-2 =2[l1 2] |6 4
1 2][2 o 4 |
AC = = -
-1 3|1 -2 1 —6]
4 0l[2 0 ]
BC = = 8 0
s =20 |7 =10

Therefore,
4-8 —-4-0 -4 4
—-BC: — = —
[I—T -6+IG] [—6 4] (4-8)

Thus, (A - B)C =

Now,

And,

Hence proved.
| , [1-4 2-0] [3 27 [-3 -2
(1) 4-B) = = =
-1-1 3-5 -2 =2 2 =2
1 =17 [4 1] [3 =2
Now, A" ~ B = - = =(A-8)
" [2 3J L) 5] [2 -2] =5

Hence proved.

cos®  sind

cos20  sin26
—s1mb  cosH

2 =
] . then show that A |:—Si1129 c0s20 |-

33.1f A= |:
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p cos@ smné
Given, A = _
—-sin@ cosé@

Now, A'=A- A

" cos® sin@][ cos® sin@

_—sin& cos@||-sin@ cosé

2 . : :
cos“@—-sin“ 6 cos@sin@ +sinfcosf

I

—sin@cos@ —cosBsinf ~sin’@+cos’ @
cos 26 2smmécosf cos 268 sin 260
2sin@cos®  cos20 | [-sin20 cos26

Hence proved.

SIS LR

Question 33
6 in 0 20 in 20
IfA= CO? St , then show that A2 = CO? St .
—sinf cos6 —sin26 cos 26

Solution

Solution coming soon.

Question 34
If and x2 = -1, then show that (A+ B)2 =A% + B?
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Solution
U s 0 ] ‘-

Given, A= . B= and x~ = -1
x 0 1 0

So, () —x+1

(A+ B)=

x+1 0

And,

. [ 0 -x+1][ 0 —x+1] [1-x 0 i
- - = = a0l
(4+5) v 0 x+1 0 0 1= x?

Also, P L | L O R
o - X 0 L.'l' 0 _",2

r
L

Thus, - ,
fegel™ 01 +[1 U}- l—x oq (i)
0 x| L0 L 0 1-x
Hence, from equations (i) and (ii), we have
(A+BY =47+ B
(0 1 -1
4 -3 4
3 -3 4
Question 35

Verify that A2=1when A=

ExameElite - examelite.com
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Solution

Given, 4=

So,

I

Question 36

e

3

0 1 -
4 -3 4
3 -3 4|
0 1 -1
4 -3 4

-3 4
 0+4-3

0-12+12 4+9-12
0-12+12 3+9-12

Hence proved.

0 1 -1
14 -3 4
3 -3 4

0-3+3 0+4-4 |

—4-12+16

-3-12+16

o - o

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¢)K = (AK) ¢, where k EN

And,

Pk + 1): (A¢)**L = (A¢)KAL

= (A¥) ¢AC

= (AAK) ¢

ExameElite - examelite.com
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- (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.

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

1 3 1 -3
0 -5 7 W -2 6|

Solution
(1) Let 4 3
ct =
' -5 7]
Now, _ oo
1 3 1 0
= A
=5 7 0 1]
1 3] [1 0 )
= A {'a' Rj—"}R'}'i':}Rl]
0 22] |5 1] ) i
1 3] [ 1 0 p [ . 1 R}
0 1] [5122 w22 BT
(1 0] [7/22 =3/
1 {):?22 322A [ R, — R, - 3R]
0 1] _5f22 1/22
I =BA, where B is the inverse of A.
Hence,

117 =3
B=—
22[5 —EJ
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) 1 -3
(n) Let A= 2 6
Now, 1 -3] 1 0
-2 6] [0 1
(1 =3] [1 0
o ol=la [ Ry = R, + 2R

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

Xy 4 8 w
z+06 x+y 0 of

Question 38
If then find values of x, y, z and w.

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

y2—6y+8=0

y-2)(y-4)=0

y=2ory=4
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Hence,x=4and x =2
Also,z+6=0
z=-6andw=4
Therefore,

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

1 5 9 1
A= 7 12 and B = 7 gl
Question 39

If find a matrix C such that 3A + 5B + 2C is a null matrix.
Solution

Let's consider a matrix C, such that

a b

¢ d
34+5B+2C=0
3 15] fa5 5] [2a 26] [0 ©
21 36 |35 40| |[2c 24| |0 0
48 +2a 20+2b] [0 0O

S6+2c 76+2d| 10 0

C=

Comparing the terms,
2a+48=0=a=-24
20+2b=0=b=-10
56 +2c=0=c=-28

And,
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76 +2d=0=d=-38

Therefore, the matrix C is

_[-24 -10
| -28 -38

Question 40

If , then find AZ _5A - 141. Hence, obtain A3,

ExameElite - examelite.com
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Solution

. [ 3
Given, A=

Now,

A’f—s,«f—w:[

So,
4254

145

I

Hence,

[ 187

Question 41

Find the value of a, b,

3 —
c d
Solution

Given,

ExameElite - examelite.com

AzzA-Az[

-5
-4 2

3
4

14/ =0

i -125 N 42
-100 120

c and d, if

a 6
-1 2d

-51[ 3
2 || 4
29
-20

_5_
) |
~25 15
24 =20

A A*-5A-A=1441=0
A -54°-144=0
A'= 547+ 144

_s 29 =25
TTl-20 24

[3 -5]
+14
-4 -2

-70

-56 28

~195
-156 148

||

A
c+d

|

29
-20

a+b
3

|

examelite.com

(i)

-25] [14 0] [0 0
10 [0 14] [0 0
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a b a 6
3 =

4 a+b

+
c d -1 2d c+d
3a 3b - a+4 6+a+b

3¢ 3d| |-1+c+d

Now,
da=at+t4=>a=2
3b=6+a+b
3b-b=8
=>hb=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

Question 42
Find the matrix A such that

2 -1 -1 -8
10| 4 - -2
|3 4| 9 22

ExameElite - examelite.com

2d +3

—-10
-5
15

3 .

examelite.com
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Solution

4mab c
‘-def

a b
| —3a + 4d -3b +4e

Let,

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,

[1 -2 —5}
A=
3 4 0

ExameElite - examelite.com
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Ll

Question 43
If A =find A2 + 2A + 71.

Solution

Given,

[l
O

. 9 4
“+24+7] = +
A A / 8 9
cosd  sIna
—sing  cosd |’

Question 44

2+ 2 -
8+ 1 -

- 1+ 8
14+ 4

If A=and Al = A, find the value of a.

ExameElite - examelite.com

o2l e

9 4
g8 9
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Solution

Given,
cos x

A= _
-Sin o

cos o

SIn &
and A
Cos (¢

sin

_—sin o CoS

_ . .
cos"ax+sin o

0

By using the equality of matrices, we get

cos?

— —

a 3
—1

c 1 0
Question 45

examelite.com

. |cosa —sino
sin@@ CosQ
cosax —-sind

SINX Ccos X

0

. 2 2
SIN“ X + Cos™

a+sina= 1, which is true for all real values of a.

If the matrix is a skew symmetric matrix, find the values of a, b and c.

ExameElite - examelite.com
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Solution

Leta=1|2 b -l
c 1 0

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

A =-A4
Then, - ~
0 2 et 0
— a b l|=-|2
_3 -1 0_ K l
0 2 ¢l [0 -a
s a b 1|=|=-2 -=b
_3 -1 0] |-c -1

By equality of matrices, we get

=-2,¢=-3andb=-b=>b=0
Hence,
a=-2,b=0andc=-3

COSXx  SInx

—sIlnx  cosx |’

Question 46
If P (x) = then show that

P(x).P(y)=P(x+y)=P(y).P(x).

ExameElite - examelite.com
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Solution
Given,
[ cosx  sinx
P(x)= |
| —sinx  Cosx
cosy siny
So,  P(y)=| .
| —siny cosy
Now,
cosx sinx|[cosy siny
P(x)-P(y)=| _
| —sinx cosx||—siny coSy
[ COSX-COS y—Sinx-siny  €OSX-Sin y+sinx-cosy
| =sinx-cosy—cosx-sin v —sin x-Sin ¥ +COS X - COS ¥
cos(x+y) sin(x+y)
—-sin(x+y) cos(x+ y)
= P(x+y) ..(i)
Also,
" cos y siny|| cosx sinx
P(y)- P(x)= ‘

[ —-siny cosy||-sinx cosx

COSYy-COSX—SINy-SINX  COSy-SiNX+Siny cosx

| —SINy-COSX—SINX-COSy —Siny-sinx+cosy - cosx

[ cos(x+y) sin(x+y)
= : ...(11)
| —sin(x+ y) cos(x+y)
Therefore, form (i) and (ii), we get

P(x) - P(y) = P(x + y) = P(y) - P(x)
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[ cosx  sinx
P(x)= |
| —sinx  COSX
cosy siny
So, P( }’] = .
|—siny cosy
Now,
cosx sinx|[cosy siny
P(x)-P(y)= . :
|—sinx coOSx|[—sSin) COsy
[ COSX-COS y—sSinXx-siny  COSX-SINV+Ssinx-cosy
| —sinx-cosy—cosx-sin v —sin x-Sin ¥ +COS X - COS ¥
cos(x+y) sin(x+ y)
—-sin(x+y) cos(x+y)
=Plx+y) (1)
Also,
cosy sinv|| cosx sinx
P(y)- P(x)= ‘

[ —siny cosy||-sinx cosx

COSy-COSX—SINY-SINX  COSY-Sinx+Ssiny - cosx

| —SINy-COSX—SINX-COSy —siny-sinx+cos y - Cosx

[ cos(x +y) sin(x+y) (i)
(1

| —sin(x+y) cos(x+y)

Therefore, form (i) and (ii), we get

P(x) - P(y) = P(x + y) = P(y) - P(x)

Question 47

If A is square matrix such that A2 = A, show that (1+ A)3 =7A+1.

ExameElite - examelite.com
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Solution

We know that,

So, Aand | are commutative.

Thus, we can expand (I + A)3 like real numbers expansion.
So, (I +A)® =13+ 312A + 3I1AZ + A3

=1+3IA+3A%2+AAZ (AsI"=1,n € N)

=1+3A+3A+AA

=1 +3A+3A+A%2=1+3A+3A+A=1+7A

Question 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 ACBA is a skew-symmetric matrix.

(ACBA) ¢ = AtB¢ (A¢)¢ [Since, (AB) ¢ = BCAC]

= A¢ (-B)A

=-ACBA

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

Long Answer (L.A)

Question 49

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

ExameElite - examelite.com
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Solution

Let P(n) : (AB)" = A"B"

So, P(1) : (AB)L = AlB?

AB =AB

So, P(1) is true.

Let P(n) is true for some k € N

Now,

(AB)*"’"

Hence, P(1) is true and whenever P(k) is true P(k + 1) is true.

Thus, P(n) is
(0 2y
X ¥y
Bl

ExameElite - exameli

= (AB)"(AB)
= A'B*(4B)

=A'B* " (BA)B
= A*B*~'(4B)B

= A'B* ' 4B’

= A'B*~%(BA)B’

- A'B*“24Bp?
- BB

;;I.i-rlBt*#l

true for alln € N.

te.com

(using (1))

(as given AB = BA)

examelite.com
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Question 50

Find X, y, z if A = satisfies A¢ = A™L,

Solution

Matrix A is such that A¢ = A"

AAC = |

ExameElite - examelite.com
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[

= ™~

0 2y z][0 «x «x 1 0 0
X vy =z|({l2y vy -y|=|0 1 0
(x -y z ]|z« -z z | |0 O 1
'4'v2+zz 2y - 22 __2y2+zz'
2y -z e ylez? oyt
-2yt+2? xt-yt4 22 xt4+ i+ 22
4+ =1

2yt -2=0

F+y+t=]

-y -72=0

V=1/6,2=13,*=1/2

So, the roots are:

=1
TR
!

=%
s

And,
|

BN
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o -

=

_ O o
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