=1 5 1
A=|2 3 4
7 0 9
11. Question
3 -1 0
Express the matrix A as the sum of a symmetric and a skew-symmetric matrix, where A =/ 2 0 3
1 -1 2
Answer
3 =] B
Given A=|2 0 3|, toexpress assum of symmetric matrix P and skew symmetric matrix Q
L =1 2
A=P+0Q

Where P = %(A-p A')and Q = %(A_A’),

First we will find A”,

3 2 %
Al=(-1 0 -1
B 8 2

Now using above mentioned fori

1
P=—(A+ A’
A 4) class24
(T3 =i @ 3
=2 0 3|%|=1 0
|1 -1 2 0 3
6 1 1
=—{1 0 2
1.2 4
s 1 2
2 2
=>£01
2
1
2 '
Q=21(a-a)
2
1’3—10' $ 2 1
=2 0 3|-(-1 0 -1
X 12| |0 3 2
D =3 ={]
=28 & 4
2
1 4 0|




-3 =1
*37 3
3
=>|— 0 2
2
L
74
Now A=P+Q
.1 1] [ =3 -1
3 = .= g = =
Z 2 z 2
1 3 ;
b= i 1= D 2 | [Matrix A as sum of P and Q]
2 2
l L 2 l 2 0
2 1l |2
B =
3 — 01
2
= 3 -1 0
4 ;
=5 = 0 3=|2 08 3
S 5 B
1 -1 2 1 1 2
12. Question
3 2
Express the matrix A =| 4 0 matrices such that one is symmetric and the other is skew-symmetric.
: class24
Answer
3 2 3
Given A=|4 1 3|, toexpress of symmetric matrix P and skew symmetric matrix Q.
0 6 7
A=P+0Q

Where P = %(A-}- A') and Q = %(A—A'),

First we will find A’

3 40
1 6

3 7

A!

I

Now using above mentioned formulas

1
P=—(A+ A’
Lias )
([3 2 5 3 40
:>%4l3+216
0 6 al F 7
6 6 5
=>—6 2 9
2
5 90 14
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13 A. Question

Lo =

class24

For each of the following pairs of matrices A and B, verify that (AB)’ = (B’ A') :

1 3]
A s and B=
2 ]

Answer

Let us

|

2

|

take C = AB

1 3|1 4
2 4][2 5

[1+6 1+15

+i8 suo}

7 19
10 28

2 35

]



7 10
LHS=C'=
[19 28]

To find RHS we will find transpose of matrix A and B,

I & I 2
A'= And B' =
s gl

RHS = B'A’

(3 201 2
=

14 5]|3 4
[1+6 2+8]

|3+16 8+20

(7 10
=
119 28

LHS = RHS
Hence proved.
13 B. Question

For each of the following pairs of matrices A and B, verify that (AB)’ = (B" A’) :

A:[3 -I:i and_B:l:I 2
2 =2 2 =]

Answer

Let us take C = AB
3 -1||1 3
s-12 2l
2 =212 -1
3+(-2) 9+1
=
2+(—4) -6 +2
=
j
-2 -4

T
8 =4

class24

To find RHS we will find transpose of matrix A and B,

ks ) s}
B'= il And A' = - B
-3 -1 -1 -2

RHS = B'A’

(1 273 2
=3
i

[3+(-2) 2+(~)
| 9+1 —6+2

(1 =2
=
-8 —4




LHS = RHS
Hence proved.
13 C. Question

For each of the following pairs of matrices A and B, verify that (AB)" = (B" A’) :

)

A=| 2 |andB=[-2-1-4]
3

Answer

Let us take C = AB

=1

I
B o=

|

<)

|

s

class24

RHS = B'A’
-2
=|-1{[-1 2 3]
-4
2 =4 =6
=3 2 =3
4 -8 -12
LHS = RHS

Hence proved.
13 D. Question

For each of the following pairs of matrices A and B, verify that (AB)" = (B’ A") :

L & =5 3 —4
A= = andB=| 2 1
4 -5 6
-1 0
Answer

Let us take C = AB



4+2+0}

3 2 -3
C{:t 5 6}0 :
B -1 0
e Bt
=
|12+ (-10) + (-6) 16+ (-5)
4 6
=b
| -4 —21}
LHS = C’
(4 —
-
|6 —21}

To find RHS we will find transpose of matrix A and B,

-1 4

A'=|2 -5|AndB'=
-3 6

RHS = B'A’

[ =
3_12_5
-4 1 0

a -3 6

[-3+4+3 12+(-10

=
| 4+2 -16
(4 -4

=
6 -21

LHS = RH5

Hence proved.

14. Question

FA=|
—smda cCos o

cos o sin o

3 2 1
-4 1 0

]__ show that A'A = I

Answer
cosa  sing )
Given A =| | , We will find A"
—sing  cosu
A | cOse —sina
sing.  cosd
LHS = A’A
» fcosa —sino |[ cosa sina
sing  cosd || —sina  coso

2 i
cos” o+ 51112 o

sing.cosu + (—cosa.sing)

cosasing + (—sino.cosa)

2 2
sSm o+ cos™a

|

class24



10 ; ;
=5 [0 l] [Using ¢os® ¢ = sin- g = 1 and commutative law a.b = b.a i.e. sina.cosa = cososina)]

10
RHS = | =

LHS = RHS

Hence proved.

15. Question

If matrix A = [1 2 3], write AA".

Answer

Given A = [12 3]

We will find A’ to calculate AA’,
1]

A'=1|2

Now

= class24

Exercise 5E

1. Question

Using elementary row transformal e inverse of each of the following matrices:

7

Answer

1 2
Let, A =
3 7

Now we are going to write the Augmented Matrix followed by matrix A and the Identity matrix |, i.e.,
)

A“E[AII]=I:3 7(1> ﬂ'wmml{; (1]]

Now our job is to convert the matrix A into Identity Matrix. Therefore, the matrix we will get converting the matrix | will be
our Al

1 2|11 0 R.,_gkl 1. 21 0 R!—ER') 1 07 =2
3 70 1 0 13 1 0 1-3 1

Here, the matrix A is converted Into Identity matrix. Therefore, we get the AL as,

" T =2
At = 5 i [Answer]

The value of Al is correct or not can be verified by the formula: AA = |




2. Question

Using elementary row transformations, find the inverse of each of the following matrices:

B A

Answer

ll 2]
Let, A =
2 -1

Now we are going to write the Augmented Matrix followed by matrix A and the Identity matrix |, i.e.,

Aug [A [I:I = I:; :1

L A 1 0
. where | =
0 1 0 1

Now our job is to convert the matrix A into Identity Matrix. Therefore, the matrix we will get converting the matrix | will be

our Al
1 0] gpy-m; [1 2
0 1 0 -5

1 2
2 -1

Here, the matrix A is converted into the Identity matrix. Therefore, we get the AL as,

|t

-2 1

1 1
1 0| =Rz 1 2 =3
:| 5 2 ; A 1 Ri—2R3
]

1o | —

5

[Answer]

>

b

Il
1D ta | —
= | k2

k-

class24

The value of Al is correct or. by the formula: AA”

3. Question

Using elementary row transformations, find t

5]

Answer

2 35
Let, A =
-3 1

Now we are going to write the Augmented Matrix followed by matrix A and the Identity matrix |, i.e.,

Aug[A|I]=]:2 y 0}.wherel={1 0]
-3 1j0 1 0 1

Now our job is to convert the matrix A into Identity Matrix. Therefore, the matrix we will get converting the matrix | will be

our AL,
1 0] Rryery [2 50 O] Ry, [1 112 1] goepy [1 112 1
0 1 -1 61 1 -1 61 1 0 1713 2

2 3
=3 1

e inverse of each of the following matrices:

5
1

: 5 4 1 5
=R 1 1 1 017 17
172 3 3 R;-1IR) 17 17
0 1}— — 0 13 2
B 7 17

Here, the matrix A is converted into Identity matrix. Therefore, we get the AL as,



1 5

17 17 -5
Al= 17 17 :i 1 [Answer]
i J 17 3 2

-

| 1Y L 117
The value of A is correct or not can be verified by the formula: AA™! = |
4. Question

Using elementary row transformations, find the inverse of each of the following matrices:

Answer

[2 -3
Let, A=
4 2

Now we are going to write the Augmented Matrix followed by matrix A and the Identity matrix |, i.e.,
-3

Aug[A[l]= il TN L
' 4 500 1 01

Now our job is to convert the matrix A into Identity Matrix. Therefore, the matrix we will get converting the matrix | will be
ourAl

7 -3 0
4 5 1
11

Here, the matrix A is converted into Identity matrix. Therefore, we get the AL as,

5 3

Alt=| == [Answer]
2 1
11 11

The value of Al is correct or not can be verified by the formula: AA1 = |
5. Question

Using elementary row transformations, find the inverse of each of the following matrices:

H

Answer

|:4 Oj'
Let, A =
2 5

Now we are going to write the Augmented Matrix followed by matrix A and the Identity matrix |, i.e.,

1 0 1 0
. where | =
0 1 0 1

4 0

Aug[A[l]= {2 p




Now our job is to convert the matrix A into Identity Matrix. Therefore, the matrix we will get converting the matrix | will be
our Al

1 e, 1
: 122 = =~ | 2 3 =R = =
4 01 O R1-2RA 0 101 RioRA 0 1 5™ 1 5 0 5
2 50 1 2 510 1 0 -101 -2
0 -=10{1 -2
1 1
1 510 — 5 — 0
E s = 2| RBi3R2 (1 0] 4
¢ 1 2 0o 11 1 1
0 1|-—— = -— =
10 5 10 5

Here, the matrix A is converted into Identity matrix. Therefore, we get the Al as,

I
Al= 4 [Answer]

10 3

The value of Al is correct or not can be verified by the formula: AAT = |

6. Question

Using elementary row transformations, find the inverse of each of the following matrices:
6 7
5o

Answer

6 7|
Let, A =
s %

Now we are going to write the A

3 @ , where
0 1

class24

Aatrix followed by matrix A and the Identity matrix I, i.e.,

Aug[All]= [: ;

Now our job Is to convert the matrix A into Identity Matrix. Therefore, the matrix we will get converting the matrix | will be

our Al
6 71 0] mymy [6 7|1 O] myemy, [2 21 1] mymm, [2 2}-1 1
R 90 1 2 2141 1 6 7|1 0 0 1|4 3
1 3 1] 9 7
ZR 1 5 = ¥ £
il LR il I VE PO L R S
01, 5 P!

Here, the matrix A is converted into Identity matrix. Therefore, we get the AL as,

9 7
Al=| 2 2 |[Answer]
4 =3

The value of A is carrect or not can be verified by the formula: AA? = |
7. Question

Using elementary row transformations, find the inverse of each of the following matrices:



0 1 2]
1 2 3
F I 1
Answer
e 1 2
Let, A=|1 2 3
3 1 1

Now we are going to write the Augmented Matrix followed by matrix A and the Identity matrix |, i.e.,

12| =

|
=

0121 00 1 00
Aug[Afl]=[1 2 3/0 1 O wherel=|0 1 0

31 10 0 1 0 0 1
Now our job is to convert the matrix A into Identity Matrix. Therefore, the matrix we will get converting the matrix | will be
ourA'l.
01 21 00 I 2 a0 1 D 1 2 30 1 0
1 2 300 1 ol BB 4l 1 211 0 o] 2Rl slo 1 21 0 o
3110 01 3 4 10 @ 1 0 -5 80 -3 1

1 2 30 1 0 1 2 30 1 o 1 6 a3
BB g 1 21 o ol —2BEsle ¥ 21 0 o -B=Easle 1 zZ|1

0 -1 04 -3 0 0 25 -3 1 0 0 215

1

1 § -i2 0 -I—.‘!CIIG S2 0 0|3
B3 Jo 1 bl 1 ioa 0% S BrERITSEd 1 Ol

0 0 2|5 00 1|5 3 1 00 15

i 1 0
2 3z 1o
At=|4 3 -1 :i -8 6 =2|[Answer]
2
5 s =301
2

The value of Al is correct or not can be verified by the formula: AA? = |

8. Question

Using elementary row transformations, find the inverse of each of the following matrices:

2 =3 3
%2 2 3
3 2 2
Answer
2 =3 3
Let, A=(2 2 3
3 =2 2

Now we are going to write the Augmented Matrix followed by matrix A and the Identity matrix |, l.e.,

b | =



2 3 31 o o] 1 00
Aug[Afl]=/2 2 3|0 1 0 .wherel=0 1 0
g -3 216 6 1 0 0 1

Now our job is to convert the matrix A into Identity Matrix. Therefore, the matrix we will get converting the matrix | will be
our Al

2 -3 31 0 0 2 -3 31 00 2 3 3|1 00
2 2 3001 of-R2R150 5 o1 1 of—BRi 0 5 o110
3 =2 200 0 1 3 =2 20 01 1 1 -1-1 0 1
M 4 &3 0 =i i =4 42 @ =i 1 <4 4|3 0 =i
MBI g 4 oLi 1 0| -2Bslp § 91 4 0 -BERE g & Bl 1 B
1 1 -1-1 0 1 0 5 53 0 2 0 0 —5-2 -1 2
/L T 43 1 =4 ¢ 11411_11 BE
Ri+R) 2 L . | <R3 1 1
A2 450 5 0.1 1 0———=0 1 0—3; 0_5—’010_?2 0
0 0 —5f-2 -1 2 0B =8l 4 o 00 Uy y 4
| 5 5 5
r E r
5
10 4 100
&010-% 010
00 1, 0 01
i s

Here, the matrix A is converted into

.
20 3
¢ 4 2 0 -3]
Al= —é % 0 =-§ 1 -1 0 |[Answer]
§ 1 B -2 -1 2
5 5 5

The value of Al is correct or not can be verified by the formula: AAL = |
9. Question

Using elementary row transformations, find the inverse of each of the following matrices:

3
1
6

A S = ]

+

Answer

Let, A=

~ O

(o T R Y

th O

o

(]

-1 O

Now we are going to write the Augmented Matrix followed by matrix A and the Identity matrix |, i.e.,



302100 1 00
Aug[Afl]=[1 5 9/0 1 O wherel=/0 1 0
6 4 700 0 1 0 0 1

Now our job is to convert the matrix A into Identity Matrix. Therefore, the matrix we will get converting the matrix | will be
our Al

302100 1 59001 0 1 590 1 0
1 5 9001 o —R22R 513 o 21 0 o/—R=2R2 43 o 2|1 0 0
6 4 70 0 1 6 4 70 0 1 0 4 32 0 1
1 5 9]0 1 0 15 9o 1 0 11 613 1 =1
BB oo 98 981 5 p|-_Brs gle 1 -39 -3 | BRI glg 4 137 -3 4
0 4 32 0 1 04 32 01 04 3|2 0 1
1 ez = =21 4 11 6l2z 1 =1
R3—4R T -
—=2=H 510 1 <137 -3 4 |—H_3§g I ~1B-7T -3 4
55126 12 -15 00 1[26 12 15
55 55 S5
6
__Ro+I3R3 0

o o -
L B

R1-6R3

= =
(=
—_— 0 O

Here, the matrix A is converted into Identity matrix. Therefore, we get the A as,

1 8 10
5:7 595 - |
Al=|___ —— —— |=——| 47 9 -25| [Answer]
B B 8| B . . 1
26 12 15 -
|55 55 55

The value of Al is correct or not can be verified by the formula: AA'L = |
10. Question

Using elementary row transformations, find the inverse of each of the following matrices:

1 2 =3
2 2 2
3 3 4



Let, A=

W) e

Now we are going to write the Augmented Matrix followed by matrix A and the Identity matrix |, i.e.,

1 2 <31 00 1 00
Aug[Afl]=[2 3 2]|0 1 0|.wherel=|0 1 0
3 -3 40 01 00 1

Now our job is to convert the matrix A into Identity Matrix. Therefore, the matrix we will get converting the matrix | will be
our Al

1 2 -3l1 00 1 2 31 0 o i 2 31 B B
2 3 20 1 0|—BR g3 3 200 ¢ ol -B2Risl1 1 sl 1 @
3 3 -4l0 0 1 1 -6 —6j0 -1 1 1 6 —6l0 -1 1
i 2 31 & @ 1 2 34 o A 1 2 31 0 0
PRl 1 sl 1 ofl-RRByle -1 Bl 1 0]l—B2slo 1 <82 -1 0
0 <7 <tz <2 1 g -7 it 2 1 0 -7 111 -2 1
(1 2
R3+‘?R1 01
0 0
4 67
R2+8R3 0 1 _i
& B 67
1
s 67 |
: 56l W 67 6
- 5
Ry+3R3 010&.__&
o 1|67 67 &
0 15 0 1
I 67 67 67|

Here, the matrix A is converted Into Identity matrix. Therefore, we get the Al as,

6 T 13 |
67 67 67 -6 17 13
Al= ﬂ i _i =L 14 5 =8| [Answer]
67 67 67 67 15 9 -1
_15 9 B 1 :
GGG

The value of Al is correct or not can be verified by the formula: AAL = |
11. Question

Using elementary row transformations, find the inverse of each of the following matrices:



3 -1 =2
2 0 -1
3 =5 0
Answer
3 -1 =2
Let, A=(2 0 -1
3 5 0

Now we are going to write the Augmented Matrix followed by matrix A and the Identity matrix |, i.e.,

3 -1 =21 00 100
Aug[Afl]=|2 0 -1f0 1 O|.wherel=0 1 0
3 -5 00 01 001

Now our job is to convert the matrix A into Identity Matrix. Therefore, the matrix we will get converting the matrix | will be
our Al

3 -1 =2l1 0 @ 3 -1 -2{1 9 @ t -1 L 1 B
2 0 100 1 o|-BR1 42 o0 -lo 1 o —B1R245 o0 -1fo 1 o
3 5 o0lo o1 0 -4 2|1 01 G <& 3lk1 B 1
1 =i 3§ ] A it 18] g (11 48
Ry o 3 0|2 0 2 112 3 ol—25l0 2 1|2 3 o
0 =4 21 0 0 4/-5 6 1 00 1[5 6 1
| class
I 13 1 =1 =i 13 _61 01
883 o 3 = = 010'55_5
¢ 0 s s R g s
i 4 4 4 4|
I s 2 1] [ S 11
10 -1|8 8 8 ioo 8 & 8
MRy o 1 U_E 5 _l_RlﬂB_,o1o_iE_l
5 & 8 8 8 & s 8 8
3 5 1 T
I 4 4 4| i 4 4 4

Here, the matrix A is converted into Identity matrix. Therefore, we get the Al as,

28 1
g 2 8 5 -10 -1
Pl & A Hs 5 i | iRl
8 8 8
¥ B 4 10 -12 -2
|4 3 1|

The value of Al is correct or not can be verified by the formula: AL = |
12. Question

Using elementary row transformations, find the inverse of each of the following matrices:



-3 0 -1
2 1 0
Answer
1 3 -2]
let, A=|-3 0 -1
2 1 0

Now we are going to write the Augmented Matrix followed by matrix A and the Identity matrix |, i.e.,

1 3 =21 00 100
Aug[Afl]=|-3 0 -1j0 1 0|.wherel=|0 1 0
2 1 0001 001

Now our job is to convert the matrix A into Identity Matrix. Therefore, the matrix we will get converting the matrix | will be
our Al

1 3 =2]1 0 0 (1 3 2|1 0 0] 1 3 -2|yr 0 @]
3 b 10 1 o] -2 4l.3 & alo 1 ol 22EBlule o 93 1.0
2 1 olo o1 (0 -5 4|2 01 0 -5 4|2 0 1
1 3 2|1 0 0] 1 3 =21 0 0 13 =21 0o o
R85 o 4 3l 1 1—Bslo 4 3t 1 1|-2Rslp s 31 1 1
g «§ 412 0 05 -42 0 -1 9 1 =1l =1 =2
1 3 2|1 145 » Iqs 24
B3 o 0 1l A A 3
01 -1]1 00 1|3 5 9]
1 3 =2/1 0 1 3 o-5 10 18 1001 =2 -3
Ro+R3 R1+2R3 R1-3Rp
2383 e 1 whe 2 71— gle 1 ola 4 w-EEM e 1063 4 9
00 13 509 00 13 5 9 00143 5 9

Here, the matrix A is converted into Identity matrix. Therefore, we get the AL as,

1 -2 3
Al=|-2 4 7 |[Answer]
-3 5 9

The value of A'l is carrect or not can be verified by the formula: AAL = |
13. Question

Using elementary row transformations, find the inverse of each of the following matrices:

1. 2 3
2 8 7
-2 -4 -5
Answer
1 2 3
Llet, A= 2 5 T
-2 -4 -5

Now we are going to write the Augmented Matrix followed by matrix A and the Identity matrix |, l.e.,



1 2 31100 1 00
Aug[Afl]=| 2 5 7(0 1 O|.wherel=|0 1 0
2 —4 -50 01 00 1

Now our job is to convert the matrix A into Identity Matrix. Therefore, the matrix we will get converting the matrix | will be
our Al

1 2 3100 1 2 3|1 00 1 2 31 0 0]
- Ra2-2Ry .= R3+2Ry 5
2 5 710 1 O—/—""2 0@ 1 12 1 9—77==316 1 12 1 @0
-2 -4 -5/0 0 1 =2 4 -5/ B 1 0 0 1{2 0 1]
1 2 3|1L. 0 0 1039—22ﬂ: 1 0 0/]3 -2 -1
—R2R8 5lo 1 o4 1 BB 50 1 o4 1 9 BB 1 04 1 -1
00 12 0 1 0O 0 112 0 14 0 0 1|2 0 1__
Here, the matrix A is converted into Identity matrix. Therefore, we get the Al as,
3 -2 -1
Al=|—4 1 —1/|[Answer]
2 o 1

The value of Al is correct or not can be verified by the formula: AA? = |
14. Question

Using elementary row transformations, find the inverse of each of the following matrices:

081 class24

3 10
Let, A=(2 3 0
04 1

Now we are going to write the Augmented Matrix followed by matrix A and the Identity matrix |, i.e.,

30 -1t 00 100
Aug[Afl]=[2 3 0[0 1 0|, wherei=|0 1 0
04 100 0 1 00 1

Now our job is to convert the matrix A into Identity Matrix. Therefore, the matrix we will get converting the matrix | will be
ourAl

30 <11 0 0 1 -3 -3 -1 0 : -3 =11 =% 0
23 0jo 1 o]-R1R2 45 3 olo 1 o]—R®1,lp0 o0 2[2 3 0
04 10 0 1 0 4 10 0 1 0 4 1(0 0 1|
i -5 <Yt <& 0o i <% <ttt =t ® 1 -3 0l9 -13 9
2Ry 6 1 k2 3 3-TERaLle 1 02 3 S-=Rayle 1 O0-F § -3
0 4 1|0 0 1 0 0 1|8 -12 9 0 0 1|8 -12 9



Here, the matrix A is converted into Identity matrix. Therefore, we get the AT as,

3 -4 3
Al=||2 3 —2 | [Answer]
g8 =12 9

The value of Al is correct or not can be verified by the formula: AAL = |
15. Question

Using elementary row transformations, find the inverse of each of the following matrices:

-1 1 2
1 2 3
3 1 1
Answer
-+ 1 2
let, A=|1 2 3
3 I 1

Now we are going to write the Augmented Matrix followed by matrix A and the Identity matrix |, i.e.,

-1 1 21 00 100
Aug[Afl]=[ 1 2 30 1 Of.wherel=|0 1 0
3 110 0 1 00 1

Identity Matrix. Therefore, the matrix we will get converting the matrix | will be

Jvelass24,

Now our job is to convert the
ourAl,

-1 1 2{1 0 0

1 2 861 0 o |21
31 10 0 1 0 1| 0 -5 -8jo -3 1
1 2 30 1 0 1 2 301 0 1 2 30 1 0
982 o 3 I 1 o2 e -3 3 2 1-—22BLlytr 6 B =t 1
0 -5 -8/0 -3 1 0 -5 -8jo -3 1 6 =5 =i -3 1
[0 2 31 2 -1 02 3-1 2 -1 00 1|5 —4 3
Ay 0 Bl < 11222l o @1 <L ¥ =2 gd ol -1 3
0 -5 -8lo =3 1 01 13 3 -2 G 1 ik8 & -3
[0 0 1|5 -4 3 1001 -1 1 1 ¢ gt 4 1
B Er s 0 0t <1 1| -Eislo 0 1y < 3 -FERN e 08 T -5
0 1 08 7 -5 01 0-8 7 -5 00 15 -4 3|

Here, the matrix A is converted into Identity matrix. Therefore, we get the Al as,

i =1 1
Al=|-8 7 —5|[Answer]
5 -4 3

The value of Al is correct or not can be verified by the formula: AA'L = |

Exercise 5F

1. Question

Construct a 3 x 2 matrix whose elements are given by



1 I
aij=5(l_3])

Answer
Here, i is the subscript for a row, and j is the subscript for column

And the given matrix is 3x2,s01l=i=< 3 and 1<j =2
i 1 : I

Hence for i=1, j=1, a;; = (1-(2x :9)

e gl 1 2.9
Fori=1,j=2, a;,=;(1-(2x2))*=
Fori=Z. =1 @ = 2(2 —-(2x1))*=0
Fori=2,j=2 a,, = 3(2-(2x2))*=2

AR 1 5 .1
Fori=3, j=1 az, = 5(3 -(2x1))?*= 3
2
2

For i=3, j=2 az, = 3(3— (2% 2))* =

Hence the required matrix is :-

R ] =
B = |

2. Question

Construct a 2 x 3 matrix whose elements are given by
| T

Answer

class24

The elements of the matrix —3j+jl

Matrix is 2x 3 hence, 1 =i < 2,
Here, i is the subscript for a row, and | is the subscript for column

Fori=1,j=1, ay, = 5|-3(1)+1| =1
Fori=1,j=2, a;,= ;|-3(1)+2| =3
Fori=1, j=3, a,3 = 3|-3(1)+3| =0

. . 1 5
Fori=2, j=1, a;y = E|_3(2) + ll =E
Fori=2,j=2, ay = 3|-3()+2| =2

Fori=2, j=3,a,, = §|_3(2}+3| = E

Hence the required matrix is :-

1 1 0
2
55 0
2 2
3. Question
X+2y =¥ ~4 3
If = , find the values of x and y.
3x 4 6 4

Answer



On comparing L.H.S. and R. H.S we get,
X +2y —y] [—4 3

On comparing each term we get,
x+2y=—4%..()

—y =3..(i)

3x = 6 .....(iii)

From (i}, (i) and (ili), we get,
y=-3and x=2

4. Question

Find the values of x and vy, if

fy 25 23 o)

Answer

2, il+[’£ 2]=[§ d
~[ 2+l 2l-[; &

Using the property of matrix multiplig such that h is scalar, h [‘: 3] = [ah bh

ch dh

two matriceﬁ&g@?&. each element gets added to

Using the matrix property of ma
the corresponding element,

¢ el B N

o 2l =07 2
P+ 6 -
aw+2 "l

Comparing each element we get,
2x+2=8, =x=3

5. Question

2 =1 10
If x. g +¥; 1 = § . find the values of x and y.

Answer

sven.x. (2] + 3 (7] -[
gﬂ < [_yy] = [gi 3
And we have,

[+ =151

Solving the linear equations, we get,

Xx=3y=—



6. Question
X 3x-y 3 2| .
If = . find the values of x, y, z, w.
2Xx+z Iy—-w 4 7
Answer
Given,

X 31—y]_[3 2
2x+z 3y—w| l4 7

On comparing each element of the two matrices we get,
x=3,

3x-y=2

a7

2x+z=4,

z=-2,

3y-w=7,

w=14

7. Question

X 6 4 x+vy X ¥
If + =3 . find the valuesof x, y, z, w.
-1 2w z+w 3 zZ W

Answer

Given,

P o I

First applying matrix addition &

- 3]+[§ ﬂz[:::; §ih
-xl Z?U]+[z:w x;y]=[3§. 33»};

[ x4 6+x+y]=[3x 3y
—-1+z+w 2Zw+3 3z 3w
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ich element of the matrix with the corresponding element we get,

We now have, x + 4 = 3y, .....(i)

x=2

2w +3 = 3w, ..o lil)

w=3

6+x+y=3y, substituting x from (i) we get,

y=4,

And -1+z+w=3z, substituting w from (ii), we get,

z=1

8. Question

If A =diag (3 -2, 5) and B = diag (1 3 -4), find (A + B).
Answer

We are given two diagonal matrices A and B,

On adding the two diagonal matrices of order (3x 3) we get an diagonal matrix of order (3x3)

Each of the elements get added to the corresponding element hence, we get after adding,



3 & @ 1 0 0 4 0 0
0 =2 p|+|98 3 @G|=|8 1 0
0 0 5 g i@ —% g 0%

Hence, we get A+B = diag(4 1 1)
9. Question

Show that

cosB sn6 .
cos 8- ) +sin B -
—sin® cosB

sin® —cos 0_] =1
cosb sin6 | 2
Answer

We have to show that

cosf sin@ . sinf —cos 1 0
; -+ ; =
oose [— siné cos@ e os@ sinf@ [0 1

Multiplying the scalars with we get,

[ cos@xcosf  cosf xsinf]  rsinf xsing sinfx (- cose)]
[cos8 % (—sind) cosf xcosf]  lsing x cos@  sinf xsind

[cos® 8 + sin*@ 0 ]
0 cos? @ + sin%@

And we know that cos® 8 + sing = 1

(cos? 8 +sin@ 0
0 cos® 6 + sin’8

Hence, proved.
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10. Question

1 -5
fFA=|-3 2|andB= matrix C such that A + B + C is a zero matrix
4 =2 -2 3

Answer
Given, A+B+C = zero matrix

We know that zero matrix is a matrix whose all elements are zero, so we have,

L =5 3 : |
A= |-3 2 ,B=]12 -1
4 =2 —Z 3

WE have A+B+C=0,

So C = -A+B,

1 -5 3 1
—€=|-3 2| +]| 2 -1
4 -2l 12 3

-4 4
c=|1 =1
-2 -1

11. Question

cosg  —sina
IfA=| | then find the least value of « for which A + A’ = 1.
sindg. coso

Answer

cosa —sina

Given, 4 =
sina cosa



Here, A’ i.e. A transpose [5[ cosa sina
—sing cosa

We are given that A+A'=l

So. [

cosa —sina]+[cosa sina ___[1 0]
01

sina@ cosa —sina cosa
After doing addition of matrices, we get,

[cosa+cosa sina —sina _'[1 0
sina — sine cosa +cosa

o1
[2 cosa 0 ] = [(1] 0]
0 2cosa 1
On comparing the elements we get,
2cosa =1
This implies, cosa =§
For e belongs 0 to 1. @ = -E

12. Question

Find the value of x and y for which

7T

Given,
i 15)=[3
Applying matrix multiplicati
[2x —3y] - [1]

x+y 3

On comparing the elements we get,

Xty =3,
On solving the equations we get, Xx=2, y=1
13. Question

Find the value of x and y for which

M

Answer

Given,

sy %) [a-[E]

: s o ¥yl _fa
Applying matrix multiplication we have, [3y 3 2x] = [5]

On comparing the elements with each other we get,
The linear equations, x+2y=3, 3y+2x=5
On solving these equations wegetx =1,y =1

14. Question

q
IfA= |:: ‘8] show that (A + A’) is symmetric
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Answer

Given, 4 = [: > and 4’ = g :l]
Then, (A +A’) will be, [‘; g]"' [; {13] = 2 166]

The matrix [g 166] is a symmetrical matrix.

15. Question
2 3
If: % — i 5l and show that (A - A’) is skew-symmetric

Answer

Given,

A=[¢21- gl,and
“f
a-m=[ =[5 sl=[; 7]

The matrix [(1} _61] is skew-symmetric.

16. Question

o - 2
IfA= ¢ 3 and B = 5 =
4 5

Answer

trix X suchthat A+ 2B + X = 0.
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0
We need to a matrix X such tha

Given, 4 = [i _53] .B =[

We have, X = -(A + 2B),
x=- [ Sl+2[ 3

+(-2) -3+4(2x2)

X==14+0 s5+@2x3)
g =t
X_[—-i -11

17. Question
i 4 3 and B = = B . find a matrix X such that
1L 3 3 2

3A-2B+ X=0.

Answer

2 4 2 =2 r
Gwen.A—[l 3] andﬂ—[3 2]
We have 3A-2B+ X =0

So X =-(3A - 2B)
Thus,

x=-3[ §-2[3 J]



X = _Ex4+2x2 3x2—-2x1
X1—2Xx3 3X3—-2x2

=[5

18. Question

Cos o sl o
If A :[ } show that A"A=1.

—sin o cos o
Answer
G, g cqsa sina
—S8Inga cosa.
A = [cosa —sina]
sinad cosa

Then, A4 = cosa sina] cosa —sina

—sina cosallsina cosa

Applying matrix multiplication we get,

AA' =
[ cosa X cosa + sina Xsing cosa X (—sina) + sina X cosa ]
(—sina) x cosa +cosa Xxsina (—sina) X (—sina) + cosa xcosa
cos’a + sin*a 0
AA' = [ . ]
0 cos’a + sin*a

Hence, 44" = B 2] =/

As we know thatcos?a + sin‘a =

19. Question

der, show tha@ Iaisﬁsv2r4ric matrix.

atrices of the same order then, we need to show that (AB - BA) is a skew

If A and B are symmetric matrices
Answer

We are given that A and B are syi
symmetric matrix.

Let us consider P is @ matrix of the same order as A and B
And let P = (AB - BA),

we have A=A'and B =B’

then, P’ = (AB - BA)’

P’ = ((AB)' - (BA)') .......using reversal law we have (CD)'=D'C’
P'= (B'A' - A'B")

P’ = (BA - AB)

P'=-P

Hence, P is a skew symmetric matrix.

20. Question

=
If A =['1' 3] and f(x) = x2 - 4x + 1, find f(A).

-~

Answer

: 2 3
Given, 4 = [1 2]
fix) =x2-4x+ 1,

f(A) = AZ-4A + |,



kel R ] R R PR R PR
44+3-8+1 6+6—12+0
& d—=%+0 Brt—8F1%

=0 o

21. Question

f(A) =

If the matrix A is both symmetric and skew-symmetric, show that A is a zero matrix.
Answer

Given that matrix A is both symmetric and skew symmetric, then,

We have A=A ...... (i)

And A =-A". .. (i)

From (i} and (ii) we get,

A=A

2A'=0

A=0

Then, A=0

Hence proved.
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