5. Matrices

Exercise 5A

1. Question

IfA=| 7

0
3 3
Jf§4

8 —3 | then write

i. the number of rows in A,

ii. the number of columns in A,

iii. the order of the matrix A,

iv. the number of all entries in A,

v. the elements ay3, a3, a4, a3z, axy of A

Answer

(i) Number of rows = 3

(ii) Number of columns = 4

(iii) Order of matrix = Number of rows x Number of columns = (3 x 4)
(iv) Number of entries = (Number of rows) x (Number of columns)
=3x4

=12

(V) a;; = element of i*" row and j** column

a,;= 8
3y = \.’E
ajp=1
i3 =4
;=10

2. Question

Write the order of each of the following matrices:

305 4 2
i. A=

03 -1 2

9]

6 -5
i L 3

2 4

-2 —1_
iii.C:[?—\E 5 0]
iv. D = [8 -3]
v. E=| 3



vi, F = [6]

Answer

305 4 -2

]
0 3 -1 —
\/_ 9

A=

Order of matrix = Number of rows x Number of columns

=(2x4)
6 -5
%
iB=| - 2
2 4
2 -1

Order of matrix = Number of rows x Number of columns

= (4 x2)

iii.C:[?—\E 5 0|

Order of matrix = Number of rows x Number of columns
=(1x4)

iv. D = [8 -3]

Order of matrix = Number of rows x Number of columns

=(1x2)

Order of matrix = Number of rows x Number of columns

=(3x1)

vi, F = [6]

Order of matrix = Number of rows x Number of columns

=(1x1)

3. Question

If @ matrix has 18 elements, what are the possible orders it can have?
Answer

Number of entries = (Number of rows) x (Number of columns) = 18

If order is (a x b) then, Number of entries =a x b

So now a x b = 18 (in this case)

Possible cases are (1 x 18), (2 x9), (3 x6), (6 x3),(9x2),(18x1)
Conclusion: If a matrix has 18 elements, then possible orders are (1 x 18), (2 x 9), (3 x6), (6 x 3), (9x2),(18x1)
4. Question

Find all possible orders of matrices having 7 elements.

Answer

Number of entries = (Number of rows) x (Number of columns) = 7

If order is (a x b) then, Number of entries = a x b

So now a x b = 7 (in this case)



Possible cases are (1 x 7), (7 x 1)
Conclusion: If a matrix has 18 elements, then possible orders are (1 x 7), (7 x 1)
5. Question

Construct a 3 x 2 matrix whose elements are given by &; = (2i - j).
Answer

Given:aij=(2i—j)

Now,a;;=(2x1-1)=2-1=1

a12=2%x1-2=2-2=0

a1 =2%x2-1=4-1=3

A =2x2-2=4-2=2

a31 =2%xXx3-1=6-1=5

a3 =2xXx3-2=6-2=4

Therefore,

1 0
A=1[3 2

5 4
6. Question

1
Construct a 4 x 3 matrix whose elements are given by aj =-.

J

Answer

It is (4 x 3) matrix. So it has 4 rows and 3 columns

) 1
Given all =-.
]

1 1
So, a;, = 1, Ay = E' i3 = E'

2
A1 = 2/ Q3= LGz = 3

El
33 = 3: 2= S a33= L

4
A= 4 Q= 2 Q3= 3

1 12
2 3
I P =
So, the matrix = 5 3
3 -1
2
4 2 °
3
1 1
2 3
. I P -
Conclusion: Therefore, Matrix is 2 3
3 =1
2
4 2 2
3
7. Question
.
i (i+2j)
Construct a 2 x 2 matrix whose elements are , = _ -
1] -

Answer

It is a (2 x 2) matrix. So, it has 2 rows and 2 columns.



. i3 )2
Given g, = @+2))"
2

P

5

—
2

9
So, a1 = 5, Ay, =

;= 8 a,,= 18

9 25
So, the matrix = [5 S
g8 18

Conclusion: Therefore, Matrix is = [

8. Question

Construct a 2 X 3 matrix whose elements are

Answer

-
:
8 18

i-2j)’

It is a (2 x 3) matrix. So, it has 2 rows and 3 columns.

. R,
Giveng, — a-2pn”
2

1 9
50, ay, = 312 = 5 Q3=

1= 0, 0y,= 2, Ay3= 8

So, the matrix = [

[ -]

e
2
0

Conclusion: Therefore, Matrix is [

9. Question

2

o |

w

5

3

1

2

0

[SE RSN Y]

Construct a 3 x 4 matrix whose elements are given by a; = é| =3i+jl.

Answer

It is a (3 x 4) matrix. So, it has 3 rows and 4 columns.

_|-3ijl

Given a; =
2

1 1
S0,a,,= 1 ay,= 2 Q3= 0, a;5= 3

_5 p— —_
Azy =7+ Ay = 2 Q3=

7
A3;= 4 (3= 3 Q33 =
1
1 =
2
So, the matrix =2 2
2
7
.:1, -
2

Conclusion: Therefore, Matrix is

Exercise 5B
1. Question
]

IfA=| "
-1 0

3
5"113:1'
5
3"113:5
1
0 =
2
3
-1
p)
3 3
2
1
5
p)
4

[T ST oS R R

[ R

W omlw O

-

=R | e

B3l

|. verify that (A + B) = (B + A).



Answer

veoly P O0E 5

1
:[5 -1 3
3 -3 4
3 2 -2 2 -3 5
B+A=
[4 -3 1]+[—1 0 3]
=2 71 9-8+a
3 -3 4
Therefore, A+ B=B + A
This is true for any matrix
Conclusion: A+ B =B+ A
2. Question
3 5] -1 -3 0 2]
fA=|-2 0 |.B=4 2 |and C=|3 —4|. verifythat(A+B)+ C=A + (B+C).
6 -1 -2 3 1 6
Answer
3 5 -1 -3 0o 2
(A+B)+C=(|—2 o |+|4 2|]|+|3 -4
6 -1 -2 3 1 6
2 2 0 2
=l2 2[|+]|3 —4
4 2 1 6
2 4
=|5 -2
5 8
3 5 -1 -3 0o 2
A+(B+C)=|-2 o |+(|4 2[|+|3 —4
6 -1 -2 3 1 6
3 5 -1 -1
=|-2 o0|+||7 -2
6 -1 -1 9

2 4
=|5 -2
5 8

Therefore, (A+B)+C = A+(B+C)
It is true for any matrix
Conclusion: (A+B)+C = A+(B+C)

3. Question

31 27 -2 0 4]
If A = | and B = | find (2A - B).
1 2 -3 5 32

Answer

nsa(f ) 2))

_[6 2 4]
2 4 —¢

erer=[; ¢ J-[5 5% 3

=[—83 % —08]

Conclusion: (2A-B) = 8 2 0]
-3 7 -8



4. Question
3

Let A :{‘

1 3] -2 5
|.B = | and C = | Find:
3 2] -2 5] 3 4]

i. A+ 2B
ii. B-4c
iii. A-2B + 3C

Answer

A+ZB=§ §]+2([12 g])

:[ ][4 10]

[112

Conclusion: (A+2B) = [_41 10
ii. B-4c
B-4C = [_12 g] B 4([—32 2])

-1 -2 5

-5,
Conclusion: B-4C = [ 14 :ﬂ
iii. A-2B + 3C
A-ZB+3C=§ ;]—2([—12 ED“L?’([_?,Z i])
2 9-15 &)+l Y
_[- 13]
16

6 13]

Conclusion: A 2B+3C = [1 4

5. Question

0 1 -2 1 -3 —1] 2 -5 1]
Let A = |.B: | and C = I Compute 5A - 3B + 4C.
5 -1 —4] 5 4 0 6]

0 -2
Answer _

sassrac=s(0 L I3 T ])+4([2 o o
= %5 S0 26 B+ o s
-l T St o a4

- 72 =

Conclusion: 5A-3B+4C = 5 =6 -3
g 1 -—-11

6. Question



h
—_
]
|
LN
L

IfSA=|2 3 4 |.findA
1 0 —5_
Answer
5 10 —-15
5A=|[2 3 4
1 0 -5
HE=t
alz 3 :
1o s
[1 2 -3
2 3 4
A=|5 5 5
- 0 -1
1 2 -3
2 2 4
Conclusion:tA=|5 5 5
§ 0 —1

7. Question

1 0 2 -5 -4 8
Find matricesAandB,if A+B=|5 4 —-6|andA-B=(11 2 0|
7 3 8 -1 7 4
Answer
Add (A+B) and (A-B)
1 0 2 -5 —4 8
We get (A+B)+(A-B)=|5 4 —6[+ |11 2 0
7 3 8 -1 7 4
-4 —4 10
2A=[16 6 -6
6 10 12
-2 -2 5
A=|8 3 -3
3 5 6
Now Subtract (A-B) from (A+B)
1 0 2 -5 —4 8
(A+B)-(AB)=|5 4 —|—|11 2 o0
7 3 8 -1 7 4
6 4  —6
(2B)=]-6 2 -6
8 —4 4
3 2 =3
B=[-3 1 -3
4 =2 2
-2 =2 5 3 2 =3
ConclusiontA=|g 3 —-3|.B=|-3 1 -3
3 5 6 4 -2 2
8. Question
_ , _ 6 6 0] 32 1
Find matrices A and B, if 2A —B = | and 2B+ A = |
—4 21 -2 -7

Answer

Add 2(2A-B) and (2B+A)



2(2A-B)+(2B+A):2([6 —6 OD+ 3 2 5

-4 2 17l2 1 -7
a-( 2 D 2 )
sa_[15 —10 5]
-10 5 -5
A_[3 -2 1]
-2 1 -1

s=2([3 7 1D-15% 38

- —64 _24 —22]_[—64 _26 g]

Conclusion:A:[_?’2 -2 1]'3_ 0 2 2]

1 -1 " "lo o -3
(GIVEN ANSWER IS WRONG for question 8)
9. Question

3 5 —9] 6 2 3]
Find matrix X, if L4 _'|—X= .

Answer
i 3 5 -9 6 2 3
Given - =
-1 4 —7]“ [4 8 6
_[6 2 31 _[3 5 -9
*~la g 6] -1 4 _7]
=[3 -3 12]
5 4 13
Conclusion : x = [3 -3 12
5 4 13
10. Question
-2 3] 5 2]
fA=|4 5 |and B=|-7 3|, find a matrix C such that A + B-C = O.
1 -6 6 4
Answer

GivenA+B-C=0

-2 3 5 2
4 b5 |+|-7 3/-C=0
1 -6 6 4
-2 3 5 2
C=|4 5[+|-7 3
1 -6 6 4
3 b
=|-3 8
7 -2
3 5
Conclusion: ¢ = |-3 8
7 -2
11. Question

Find the matrix X such that 2A-B + X = 0O,

-

317 )
where A = | and B = .
0 2] 0 3



Answer

Given2A-B+ X =0
2([y JD)-[o sl+x=0
x=[7 32 b

- 3106 3

_ [—8 -1
0 -1
oo [—8 =1
Conclusion: ¥ = [ 0 _1]
12. Question
1 -3 2] 2 -1 -1]
If A = | and B = | find a matrix C such that (A + B + C) is a zero matrix.
2 0 2_ 1 0 - ]
Answer

Given A+B+C is zero matrix i.e A+B+C =0

;o o[t o Zivc=o

1
C=—B _.33 é]_[i _01 j
50 5
Conclusion: ¢ = :g g :ﬂ

13. Question

If A =diag [2, -5, 9], B = diag [-3, 7, 14] and C = diag [4, -6, 3], find:
(i) A+ 2B

(i)B+C-A

Answer

If Z = diag[a,b,c], then we can write it as

a 0 0
Z=10 b 0
0 0 ¢
2 0 0 -3 0 0
So,A+2B=[p —5 o|+2(|0 7 o)
0 0 9 0 0 14
2 0 0 -6 0 0
=0 =5 0|+ |0 14 O
0o 0 9 0 0 28
4 0 0
=|0 9 0
0 0 37
=diag[4,9,37]

Conclusion: A + 2B = diag[4,9,37]

(Given answer is wrong)

i.B+C-A

If Z = diag[a,b,c], then we can write it as
[a 0 0]

Z=|0 b 0

0 0 ¢



-3 0 0 4 0 0 2

B+C-A=]0 7 of|+|0o -6 0|— |0

0 0 14 0 0 3 0
-1 0 0
=|o 6 0
0 0 8
= diag[-1,6,8]

Conclusion: B+C-A = diag[-1,6,8]
iii. 2A + B-5C

If Z = diag[a,b,c], then we can write it as

0 0
-5 0
o0 9

a 0 0
Z=1(0 b 0
0 0 ¢
2 0 0 -3 0 0 4
2A+B-5C=2(|o -5 o|]+|0 7 o|-5(0
0 0 9 0 0 14 0
4 0 0 -3 0 0 20 0 0
=|0 —-10 o|+|0 7 0|—-]0 —-30 0
0 0 18 0 0 14 0 0 15
-19 0 0
=l 0 27 0
0o o0 17

= diag[-19,27,17]

Conclusion: 2A + B - 5C = diag[-19,27,17]
(Given answer is wrong)

14. Question

Find the value of x and y, when

C[x+y] [8]
i =
xoy|7|4]
Answer

ffeoa-=ls )

Then a=e, b=f, c=g, d=h
Given [i tm = [2]
So,x+y=8andx-y=4
Adding these two gives 2x = 12
=x=6

y =2

Conclusion: x =6 andy =2

. 2x+5 7 x—3 7
Given, [ 0  3y- 7] = 0 —5]
So, 2x+5 = x-3 and 3y-7 =-5

3 2 2
= = = V= —
Y y 3

=22x+5b=x—-3 =2x=-8

|

0 0
-6 0
0 3



. 2
Conclusion: x = -8 andy =3

x5 7 [3 4] [7 6]
iii. 2 |— |= |
7 y-3| |1 2 15 14

2[; y53]+[§ _24]:[175 164]

[21‘ +3 6 ] _ [ 7 6]
15 2y —4 15 14

2X+3 =7 =y =2

2y-4=14=y=9

Conclusion: x=2andy =9

(Given answer is wrong)

15. Question

Find the value of (x + y) from the following equation :

1 3 [y o] [5 6]
2 P |

0 x| [1 2] |1 8]
Answer

Given

2o J+R SI=E g
o 24+l 2=l &
SERAR
So,2+y =5and 2x+2 =8
iey=3andx =3
Therefore, x+y=6

Conclusion: Therefore x+y =6

16. Question

x-y 2y | [1 4]
If . : |= | then write the value of (x + ).
2y +z X+Y 9 5

Answer

e 3G 0

Then a=e, b=f, c=g, d=h

Given, [X 7Y &Y ]:[1 4],
2y+z x+y 9 &

So, xy =1, x+y =5,2y =4 and 2y+z =9
Therefore, x+y =5
Conclusion: x+y =5

(Given answer is wrong)
Exercise 5C

1 A. Question

Compute AB and BA, which ever exists when



_2
A=13 0 andBZ{ - ]
-1 4 | -
Answer

2 1] -
-2 3
Given: A=|3 0 |and B= ]
0 4
1 4 -

Matrix A is of order 3 % 2, and Matrix B is of order 2 « 2
To find : matrix AB and BA
Formula used :

column j

(581 ayp a3 ... fin b1 a2

row . l;r.| @42 13 T . by b2

flpl fp2 p3 ... f{pn bn1 bna

entry on row i
column j

Where Cj = ailblj + ai2b2j + ai3b3j s + ainbnj

If A'is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix AB exists and is of order a x d ,if and only if b =
C

If A'is a matrix of order a x b and B is a matrix of order ¢ % d ,then matrix BA exists and is of order c x b ,ifand only ifd =
a

For matrix AB, a = 3,b = ¢ = 2,d = 2 ,thus matrix AB is of order 3x 2

(2 -1 - 2(=2)+(-D(0) 2(3)+ (-D®
Matrix AB = | 3 0] X [_0 4] = | 3(-2)+0(0) 3(3) + 0(4)
-1 4 —1(-2) +4(0) —1(3) + 4(4)
—44+0 6—4 -4 2
Matrix AB=|-g+0 9+0 |= [—6 9]
[ 2+0 -3+16 2 13

[—4 2
Matrix AB=|_g g
L2 13

[—4 2
Matrix AB=|_g g
L2 13

For matrix BA, a = 3,b = ¢ = 2,d = 2 ,thus matrix BA exists, if and only if d=a
But 3 £ 2

Thus matrix BA does not exist

1 B. Question

Compute AB and BA, which ever exists when

-1 1] 3 2 1
A=|-22landB=| 0 1 2
-3 3 -3 4 =5

Answer



Given: A=|-2 2|land B=| 0 1 2
-3 3 -3 4 =5

Matrix A is of order 3 x 2, and Matrice B is of order 3 x 3
To find : matrix AB and BA
Formula used :

column j

€111 a2 i3 ... flin I‘IJ” bz

finl @n2 Op3 ... f§n ba1  baz

entry on row i

column j

Where Cij = ai]_b]_j + aizsz + ai3b3j F o + ainbnj

If A'is a matrix of order a x b and B is a matrice of order ¢ % d ,then matrice AB exists and is of order a x d ,if and only if b
=cC

If A'is a matrix of order a x b and B is a matrice of order ¢ x d ,then matrice BA exists and is of order c x b ,if and only if d
=a

For matrix AB, a = 3,b = 2,c = 3,d = 3 ,thus matrix AB does not exist, as d= a
But2 « 3
Thus matrix AB does not exist

For matrix BA, a = 3,b = 2,c = 3,d = 3 ,thus matrix BA is of order 3% 2

NS

Matrix BA = M n—z(m+1(m 3(1) — 2(2) + 1(3)
0(—1) + 1(=2) + 2(—=3)  0(1) + 1(2) + 2(3)
—3(—1) + 4(—2) — 5(=3) —3(1) +4(2) — 5(3)

-2 2
=|-8 8
10 -10

asd=a=3

—3+4-3 3-4+3
0-2-6 0+2+6
3-8+15 —-3+8-15

Matrix BA =

-2 2

Matrix BA =| —8 8

10 -10]
-2 2

Matrix BA=]_g 8
10 -10

1 C. Question

Compute AB and BA, which ever exists when

_ 1 3
0 1 =5
A= ]ande -10
2 4 0
- 0 5

Answer



9 1 3
_OlandB: 10
- 0 5|

0

-

Given : A :{

Matrix A is of order 2 x 3 and Matrix B is of order 3 x 2
To find : matrices AB and BA
Formula used :

column j

€111 a2 i3 ... flin I‘IJ” bz

finl @n2 Op3 ... f§n ba1  baz

entry on row i

column j

Where Cij = ai]_b]_j + aizsz + ai3b3j F o + ainbnj

If A'is a matrix of order a x b and B is a matrix of order c x d ,then matrix AB exists and is of order a x d ,if and only if b =
C

If A'is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix BA exists and is of order c x b ,if and only ifd =
a

For matrix AB, a = 2,b = 3,c = 3,d = 2 ,matrix AB exists and is of order 2« 2,as

b=c=3
1 3
) [0 1 -5 B 0(1)-‘1- l(—l)—S(O) 0(3)-‘1- 1(0)—5(5)
Matrix AB = [+ "¥] x ‘01 g] = [2(1)+4(—1)+0(0) 2(3) + 4(0) + 0(5)]

Matrix AB = [0—1—0 0+0—25]=[—1 —25]
2-4+0 6+0+0l L2 6

Matrix AB = [:; _25]
Matrix AB = [:; _25]

For matrix BA, a = 2,b = 3,c = 3,d = 2 ,matrix BA exists and is of order 3% 3,as

d=a=2
1 3 1(0)+3(2)  1(1)+3(4)  1(=5)+3(0)
Matrix BA = [_1 0] x g i _05]= —1(0)+ 0(2) —1(1)+0(4) —1(=5)+ 0(0)
0 5 0(0)+5(2) O0(1)+5(4) 0(=5)+5(0)

[0+6 1+12 —-5+40
Matrix BA=|0+0 —-1+0 5+0
0+10 0+20 O0+0

[6 13 -5
MatrixBA=|p —1 &
110 20 O
[6 13 -5
MatrixBA=|p -1 &
10 20 O

1 D. Question

Compute AB and BA, which ever exists when



"
A=[1234]andB=|"
3
4_
Answer
1
2
Given:A=[1234]landB = 3
4

Matrix A is of order 1 x 4 and Matrix B is of order 4 x 1
To find : matrices AB and BA
Formula used :

column j

€111 a2 i3 ... flin I‘IJ” bz

FOW 1 . l;r., iz (43 . n | . fﬂ;l Fr;-.

finl @n2 Op3 ... f§n ba1  baz

entry on row i
column j

Where Cij = ailblj + aizsz + ai3b3j F o + ainbnj

If A'is @ matrix of order a x b and B is a matrix of order c x d ,then matrix AB exists and is of order a x d ,if and only if b =
C

If A'is @ matrix of order a x b and B is a matrix of order ¢ x d ,then matrix BA exists and is of order c x b ,if and only ifd =
a

For matrix AB, a = 1,b = 4,c = 4,d = 1 ,matrix AB exists and is of order 1% 1,as

b=c=4

Matrix AB=[1 23 4] x = [1(1) + 2(2) +3(3) + 4(4)]

e L) DD

Matrix AB = [1 + 4 +9 + 16] = [30]
Matrix AB = [30]
Matrix AB = [30]

For matrix BA, a = 1,b = 4,c = 4,d = 1 ,matrix BA exists and is of order 4« 4,as

d=a=1
: b
. 1 2(1)2(2) 2(3)2(4
Matrix BA = 3 x[1 23 4]= 3(1)3(2)3(3)3(4)
4 4(1) 4(2) 4(3)4(4)
12 3 4
Matrix BA = 246 8
36 9 12
4812 16




3
Matrix BA = 6
9

CO O o= b

1 4
2 8
3 12
481216
1 E. Question

Compute AB and BA, which ever exists when

"
1 0 1]
A=|3 2/andB= ]
-1 2 1
-1 1_ -
Answer
2 1]
] 1 01
Given: A=| 3 and B = ]
11 -1 2 1_

Matrix A is of order 3 x 2 and Matrix B is of order 2 «x 3
To find : matrices AB and BA
Formula used :

column j

a1y a2 a1z ... in bin b

by

b | =

rowi — |[@n w2 e . | B B

fipl @np? p3 ... {pn b1 bpaz ban
€11 €12 s €l s Cin

entry on row i
column j

Where ¢ = ai]_b]_j + aizsz + ai3b3j s + ainbnj

If A'is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix AB exists and is of order a x d ,if and only if b =
C

If A'is a matrix of order a x b and B is a matrix of order c % d ,then matrix BA exists and is of order c x b ,ifand only ifd =
a

For matrix AB, a = 3,b = 2,c = 2,d = 3 ,matrix AB exists and is of order 3x 3,as

b=c=2
o 1 Lo o1 20+ 1(-1) 200+ 1(2) 2(1)+1(1)
Matrix AB = | 3 ]x[ 5 1] = 3(D+2(-1) 3(00+2(2) 3(1)+2(1)
-1 1 -1(D+1(-1) -1(0)+1(2) —1(1)+1(1)
[(2—1 042 2+1 1 2 3
Matrix AB=|3—-2 0+4 3+2 =[1 4 5]
—-1-1 042 —-1+1 -2 2 0

1
(1 2 3
Matrix AB=|1 4 &
2
2
4

-2 0

[ 1 3

Matrix AB = | 1 5
-2 2 0

For matrix BA, a = 3,b = 2,c = 2,d = 3 ,matrix BA exists and is of order 2x 2,as
d=a=3

5 1 3 2= —1(2)+2(3)+1(-1) —-1(D+2(2)+1(1)

Matrix 8a = [ 1 0 1]><[2 1] [1(2)+0(3)+1(—1) 1(1)+0(2)+1(1)]
-1 1



MatrixBA=[2+0—1 1+0+1]=[é ﬂ

—2+6-1 —1+4+1

Matrix BA = [; 2]

Matrix BA = [% ?‘]

2 A. Question

Show that AB # BA in each of the following cases :
5 1] 2 1]

A= ] and B = ]
6 7] 3 4]

Answer

"

5 -1 2
Given: A = ]ande ]
6 7] 3 4

Matrix A is of order 2 wx 2 and Matrix B is of order 2 x 2
To show : matrix AB = BA

Formula used :
column j

[P 581 @2 w3z ... din |‘IJ|! b2

rowi — |[@n oz as .. am |- h;.l b

fApl fn2 dp3 ... fnn bt bz

€11 €12

eniry on row i
column j

Where ¢ = ailblj + aizsz + ai3b3j F o + ainbnj

If A is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix AB exists and is of order a x d ,if and only if b =
C

If A'is a matrix of order a x b and B is a matrix of order ¢ % d ,then matrix BA exists and is of order c % b ,if and only ifd =
a

For matrix AB, a = 2,b = ¢ = 2,d = 2 ,thus matrix AB is of order 2 2

- _[5 -1 2 17 _ [6(2)—-1(3) 5(1)—1(4)
Mat”XAB_[6 7]>< [3 4= l6(2) +7(3) 6(1)+7(4)

Matrix AB = [ 10— 3 5_4]=[7 1]
12+21 6+28 33 34

Matrix AB = [373 314]

For matrix BA, a = 2,b = ¢ = 2,d = 2 ,thus matrix BA is of order 2 2

oA [2 1 5 —1 2(5) +1(6) 2(—1)+1(7)
Matrix BA= [2 ] x [2 1= [3(5)+4[6) 3(=1) + 4(7)

MatrixBA=[10+6  ~2+7]_[16 5

15+24 —-3+128 39 25

Matrix BA = [;g ;5]

Matrix BA = [;g 255] and Matrix AB = [373 314]

Matrix AB = BA

2 B. Question



Show that AB = BA in each of the following cases :

1 2 3 -1 1 0
A=|0 1 0landB=| 0 -1 1
1 1 0_ 2 3 4_
Answer
1 2 3] -1 1 0]
Given: A=/0 1 0O{andB=| 0 -1 1
1 1 0 2 3 4

Matrix A is of order 3 % 3, and Matrix B is of order 3 % 3

To show : matrix AB = BA

dyy gz {dpg by bya bya
agy a2z agy | x| bay baa Do
@3y dzz dag bar  baz  Bas

|: ayibiy + aebyy + aabsy  aubiz + agebee +aabaz anbia + aiabes + arabas

The formula used :

aziby + axbn + anbsn anbiz + azzba +axbin anbiz + eabs + axabas
azibyy + azabzy 4+ azabyy  anbis + azabos + azzbas  azibiz + aazbsy + azzbas

If A'is a matrix of order a % b and B is a matrix of order ¢ x d ,then matrix AB exists and is of order a x d ,if and only if b =
C

If A'is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix BA exists and is of order c x b ,ifand only ifd =
a

For matrix AB, a = 3,b = ¢ = 3,d = 3 ,thus matrix AB is of order 3% 3

Matrix AB =

1 2 3 -1 1 0
01 0fx|0 -1 1
1 1 0 2 3 4

1(—1)+2(0)+3(2) 1(1)+2(-1)+3(3) 1(0) +2(1) +3(4)
= [0(—D) + 1(0) + 0(2) 0(1) +1(~1)+0(3) 0(0) + 1(1) +0(4)
1(-D+1(0)+0(2) 1(1)+1(-1)+0(3) 1(0)+ 1(1) +0(4)

. -1+40+6 1-2+9 0+2+12] [5 8 14
Matrix AB=10+0+0 0-1+4+0 0+1+0|=|0 -1 1
-140+0 1-1+0 O0+1+0l [-1 0o 1

5 8 14

Matrix AB=|g -1 1

-1 0 1

For matrix BA, a = 3,b = ¢ = 3,d = 3 ,thus matrix AB is of order 3% 3

Matrix BA=
1 1 0] [ 2 31 [-1M+10+0(1) —1(2)+1(1)+0(1) —1(3)+1(0)+ 0(0)
0 -1 1fx]o 1 0]= 0()-1(0)+1(1) 0()—-1(D+1(1) 0(3)—1(0)+ 1(0)
2 3 4 111 oo [2D+3(00+4(1) 2(2)+3(1)+4(1) 2(3)+3(0) + 4(0)
. [—14+0+0 —-2+14+0 —3+0+0] [-1 -1 -3

MatrixBA=|0-1+1 0-1+1 0+0+0|=|0 0 O

[24+0+4 4+3+4 6+0+0 6 11 6

-1 -1 -3
Matrix BA = | 0 0

L6 11 6

-1 -1 -3 5 8 14
Matrix BA =| 0 o |andMatrix AB=|go -1 1

6 11 6 -1 0 1

Matrix AB = BA
3 A. Question

Show that AB = BA in each of the following cases:



[cos® —sin 6] 4B O ® —sin ¢ |
sin 6 cos O | sin ¢ cos ¢ |
Answer
) cos B —sin O | cosd —sin |
Given: A =| dB=| |
sinf  cos 6 | sing  cos ¢ |

Matrix A is of order 2 x 2 and Matrix B is of order 2 x 2

To show : matrix AB = BA
Formula used :

column j

a1l @2 i3 lin I'lJII '['In

by

h'.- n

|~-| iz 3 : | 2

Anl @p2 np3 Inn bt bnn

eniry on row i
column j

Where cij = ailblj + aizsz + ai3b3j +

If A'is a matrix of order a x b and B is a matrix of order ¢ % d ,then matrix AB exists and is of order a x d ,if and only if b =
C

If A'is a matrix of order a x b and B is a matrix of order ¢ % d ,then matrix BA exists and is of order c % b ,if and only ifd =
a

For matrix AB, a = 2,b = ¢ = 2,d = 2 ,thus matrix AB is of order 2 2

—cosBsin@® — sinBsin®
—sinBsin® + cosBcos@

—cos0sin® — sinBsin®

Matrix AB =
[cosﬁ —sinﬁ] x [cosE) —sin@]
sin@ cosB sin@ cos@
_ [cosﬁcos&) — 5inBsind
sinBcos@ + cosBsind
Matrix AB = [cosBcosE)— sinBsin®
sinBcos@® + cosBsind

cosBcos® — sinfsin®

Matrix AB =
[sinGcosﬁ) + cosBsing

—sinBsin® + cosBcosd

—cos0sin® — sinBsin®
—sinBsin® + cosBcosd

For matrix BA, a = 2,b = ¢ = 2,d = 2 ,thus matrix BA is of order 2 x 2

Matrix BA=
[cos&) —sin@ % [cosﬁ —sinﬁ]
sin@ cos@® sin@ cosB

-|

cosBcos® — sinBsin®

Matrix BA =
[sinﬁcosﬁ) + cosBsin@

Matrix BA = Matrix AB = [

Thus Matrix AB = BA
3 B. Question

Show that AB = BA in each of the

1 2 1 10
A=(3 4 2/and B=|-11
1 3 2 9

cos@cosB — sin@sing
sin@cosB + cos@sind

—cos@sind — sin@cosb
—sin@sin® + cos@cosb

—cosBsin@ — sinBsin®
—sinBsin® + cosBcosd

cosBcos@® — sinBsin@ —cosfsin@d — sinBsin®
sinfBcos® + cosBsind

—sinBsin® + cosBcos@

following cases:

—4 1]
5 0
-5 1



Answer

1 21 10 -4 -1
Given:A=|3 4 2/andB=|-11 5 0
1 3 2 9 -5 1

Matrix A is of order 3 w 3 and Matrix B is of order 3 x 3
To show : matrix AB = BA

a1y  ayr  ddpg by bya Bpa
az; @3z a3 < | by bax boa

3y @3r a3 bay fﬂ:i.' biaa
Formula used :

baz +apaban  anbia + aazbos + aiabaa

y + agabza  anbia + agaboa + agabas

by + apzbo + aiaban @b +ag
agybyy + agabyy + ambyy  agbis + aga

aa1byy + agabey + @aabay  asbyie + asabor + Gasbaz asibia + assboa + daslhg

If Ais a matrix of order a x b and B is a matrix of order ¢ % d ,then matrix AB exists and is of order a x d ,if and only if b =
C

If A'is a matrix of order a x b and B is a matrix of order ¢ % d ,then matrix BA exists and is of order c x b ,ifand only ifd =
a

For matrix AB, a = 3,b = ¢ = 3,d = 3 ,thus matrix AB is of order 3x 3

1 2 1 10 —4 -1

3 4 2| x|-11 5 0=

1 3 2 9 -5 1

1(10) + 2(—11) + 1(-9) 1(—4) +2(5)+ 1(=5) 1(-1)+2(0) + 1(1)

3(10) + 4(—11) +2(—9) 3(—4) +4(5) + 2(=5) 3(—1) + 4(0) + 2(1)
1(10) + 3(—11) +2(=9) 1(—4) +3(5) +2(=5) 1(=1)+3(0) +2(1)

Matrix AB =

10—-22-9 —4+10-5 -1+0+1 -3 1 0
Matrix AB =130 -44—18 —12+20—10 —-3+0+2|=|-32 -2 -1
10—-33—-18 —4+15—-10 —-1+0+2 —-41 1 1
-3 1 0
Matrix AB=|_-32 —2 —1
—41 1 1

For matrix BA, a = 3,b = ¢ = 3,d = 3 ,thus matrix AB is of order 3 3

Matrix BA=

—11(1) +5(3) +0(1) —11(2)+5(4)+0(3) —11(1)+5(2) +0(2)
9(1)—-5(3)+1(1)  9(2)-5(4)+1(3)  9(1)—5(2)+ 1(2)

10 -4 —1] [1 2 1] | 10(1)—4(3)—-1(1) 10(2)—4(4)—1(3) 10(1)—4(2)—1(2)
-11 5§ o]x[:s 4 2]=
9 -5 1 1 3 2

Matrix BA=|-11+1540 —22+20+0 —11+10+0

9—-15+1 18—-20+3 9—-10+2
Matrix AB == BA

10-12-1 20-16—-3 10-8-2 -3 1 0
=[-4 -2 -1
-5 1 1

3 C. Question

Show that AB = BA in each of the following cases:

1 3 -1 -2 3 -1
A=|2 2 —-1llandB=|-1 2 -1
3.0 -1f -6 9 —4|
Answer
1 3 -1 2 3 -1
Given: A=2 2 -llandB=|-1 2 -1
3 0 -1 -6 9 -4

Matrix A is of order 3 wx 3 and Matrix B is of order 3 «x 3

To show : matrix AB = BA



ay @z agy by bz bia
az1  d2z A < | by baz Do
aay f 32 @33 b.{ 1 {‘:-C" b:!:{

Formula used :

ayibyy + @by + aabay  anbie + aebes +aabaz  anbia +aroboa + arabas
azi by + azaby + ambsy  eabiz + azsbas + azabss  anbis + azabas + azbas

aarbiy + agaboy + @aabay  asbis + asabos + aazbaz  azibia + assboa + aaslhg

If Ais a matrix of order a x b and B is a matrix of order ¢ % d ,then matrix AB exists and is of order a x d ,if and only if b =
C

If A'is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix BA exists and is of order c x b ,ifand only ifd =
a

For matrix AB, a = 3,b = ¢ = 3,d = 3 ,thus matrix AB is of order 3x 3

1 3 -1 -2 3 -1
2 2 —1|x|-1 2 —-1F
3 0 -1 -6 9 —4

1(=2)+3(-1) - 1(-6) 1(3)+3(2)—1(9) 1(-1)+3(-1)—-1(—4)
2(=2)+2(-1)—-1(—6) 2(3)+2(2)—1(9) 2(-D+2(-1)—-1(—9)
3(-2)+0(—-1)—-1(—6) 3(3)+0(2)—1(9) 3(—1)+0(-1)—-1(—4)

Matrix AB =

. -2-346 3+6—-9 —-1-3+4] [1 0 O
Matrix AB=|-4-2+6 6+4-9 —-2-2+4|=[0 1 0
-6+0+6 9+0-9 -3+0+4 lo o 1

1 00

Matrix AB=1p 1 0

001

For matrix BA, a = 3,b = ¢ = 3,d = 3 ,thus matrix AB is of order 3x 3

-2 3 —1] [l 3 —1]
MatrixBA=|—-1 2 —-1|x |2 2 -1
-6 9 —4 30 —1

[—2(1)+3(2)—-1(3) —-2(3)+3(2)—1(0) —2(-D+3(-1) —-1(-1)
Matrix BA = |—1(1) + 2(2) — 1(3) —-1(3)+2(2) —1(0) —-1(-1)+2(-1) —1(-1)
|—6(1) +9(2) —4(3) —6(3)+9(2) —4(0) —6(—1)+9(—1) —4(-1)

. [ —2+6—3 —-6+6+0 2—3+1
Matrix BA=| —1+2-3  —3+4+0 1-2+1
-6+18—-12 —-18+18+0 6—9+4
(1 0 0
Matrix BA=|p 1 0
0 0 1
1 0 0
Matrix AB = Matrix BA=|g 1 0
0 0 1
4. Question
2 3 5] 2 2 —4]
fA=|-1 4 5 |andB=|-1 3 4 |, shownthat AB =A and BA = B.
1 3 4 1 -2 -3
Answer
2 3 -5 2 2 4]
Given:A=|-1 4 S5 {andB=/-1 3 4
1 3 4 1 -2 3

Matrix A is of order 3 % 3 and Matrix B is of order 3 x 3

To show : matrix AB=A, BA=B



iy 4z 43 f'll E‘1_' bya
az1  d2z A < | by baz boa
iy f x ¥ 4 aaa b.{l {‘:-C" h:!:{

Formula used :

ayibyy + @by + aabay  anbie + aebes +aabaz anbia +arobea + arabas
azi by + azaby + ambsy  eabiz + azebas + azabss  anbis + azabas + azsbas

azbyy + agabey + azabyy  agbys + asobios + aazbse  azibia + @aabog + agzbhg
1By + dazbn abiay arbia + azabao asbaz aila azbza stz

If Ais a matrix of order a x b and B is a matrix of order ¢ % d ,then matrix AB exists and is of order a x d ,if and only if b =
C

If Ais a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix BA exists and is of order c x b ,if and only ifd =
a

For matrix AB, a = 3,b = ¢ = 3,d = 3 ,thus matrix AB is of order 3x 3

2 -3 -5 2 -2 —4
-1 4 5 x|-1 3 4]|=
1 -3 —4 1 -2 -3

2(2) —3(-1) —5(1) 2(-2)—3(3)—5(-2) 2(—4)—3(4)—-5(-3)
—1(2) +4(-1) + 5(1) —1(=2) +4(3) +5(=2) —1(—4) + 4(4) +5(-3)
1(2)-3(-1)—-4(1) 1(-2)-3(3)—4(-2) 1(-4) —3(9)—4(-3)

Matrix AB =

4+3-5 —4-9+10 -8-12+15 2 -3 -5
Matrix AB =1-2—-4+5 +2+12—10 4+ 16—15 =[—1 4 5]
2+3—-4 -2-9+8 —-4-12+12 1 -3 —4
2 -3 -5
Matrix AB=|—-1 4 5 | = Matrix A
1 -3 —4

Matrix AB = Matrix A
For matrix BA, a = 3,b = ¢ = 3,d = 3 ,thus matrix AB is of order 3x 3
(2 -2 —4 2 =3 -5
Matrix BA=|_-1 13 4| x|-1 4 5
1 -2 -3 1 -3 —4

[2(2)—2(-1) —4(1)  2(-3)-2(49)—4(-3) 2(-5)—2(5) —4(-4)
Matrix BA = [—1(2) + 3(=1) + 4(1) —1(=3) +3(4) +4(=3) —1(=5) + 3(5) + 4(—4)
[ 1(2)-2(-1)—3(1) 1(-3)—-2(4)—3(-3) 1(-5)—2(5)—3(-4)

. [4+2—-4 —-6-8+12 —-10—-10+16 2 -2 —4
Matrix BA=1-2-3+4 +3+12-12 +5+15-16|=|-1 3 4
[2+2-3 -3-8+9 —5-10+12 1 -2 -3
(2 -2 —4
MatrixBA=|-1 3 4 | = Matrix B
(1 -2 -3
(2 -2 —4
Matrix BA=|-1 3 4 | = Matrix B
1 -2 -3

MATRIX AB = A and MATRIX BA =B

5. Question

0 ¢ -b] a- ab ac
fA=|-c 0 a |andB=|ab b’ bc |, show that AB is a zero matrix.
b —a 0| ac be ¢
Answer
0 ¢ =b] a’ ab ac|

-

Given:A=|-¢c 0 a |andB=|ab b~ bc

ac bc ¢

Matrix A is of order 3 % 3, matrix B is of order 3 x 3 and matrix C is of order 3 x 3

To show : AB is a zero matrix



Formula used :
column j

] a2 a3 Iin b1

bip o b

fipl {@np2 dp3 Tymn b

entry on row i
column j

Where cij = ailblj + aizsz + ai3b3j +

If A'is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix AB exists and is of order a x d ,if and only if b =
C

If A'is a matrix of order a x b and B is a matrix of order c % d ,then matrix BA exists and is of order c x b ,ifand only ifd =

a
0 ¢ —bl[a® ab ac
AB=|-c 0 allab B* be
b —a 0llac bec 2
AB
[ 0xa®’+cxab—bxac Oxab+cxb®—bxbc Oxac+cxbc—bxc?
=|-cxa?+0xab+axac —cxab+0xb>+axbc —cxac+0xbc+axc?
L bxa*—axab+xac b xab—axb?+xbc bxac—axbc+xc?
abc—abc  b*c—Db*c  bc?— bc?
= |—-a’c+ a®’c —abc+ abc —ac®+ ac?
L a’b—a®b  ab? —ab® abc—abc
[0 0 0
=0 0 0O
0 0 0
= 0 matrix

Hence, Proved
16 A. Question

For the following matrices, verify that A(BC) = (AB)C :

- 2 3 0] 1]
1 2 5
A= ].B:I 0 4landC=|4
01 3
- 1 -1 2] 5]
Answer
_ 2 3 0] 1]
1 2
Given:A:{0 | ].Bz 1 0 4|andC=(4
- 1 -1 2| 5]

Matrix A is of order 2 % 3, matrix B is of order 3 x 3 and matrix Cis of order 3 x 1
To show : matrix A(BC) = (AB)C

Formula used :



column j

€111 a2 13 ... flin I‘IJ” biz

FowW 2 . 141 i3 4% Frr . .‘p; ."r‘.-.
| | 1 b

finl @n2 Op3 ... f;n b1 bna

entry on row i
column j

Where Cij = ai]_b]_j + aizsz + ai3b3j F o + ainbnj

If A'is a matrix of order a x b and B is a matrix of order c x d ,then matrix AB exists and is of order a x d ,if and only if b =
C

If A'is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix BA exists and is of order c x b ,if and only ifd =
a

For matrix BC, a = 3,b = ¢ = 3,d = 1 ,thus matrix BC is of order 3x 1

2 3 0 11 [2(D+3(4H)+0(5)]| [2+12+0
Matrix BC = [1 0 4] X [4] =111+ 0(4)+4(05)|=|1+0+20
1 -1 2 5 1(1) — 1(4) + 2(5) 1-4+10

14
Matrix BC = |21
7

For matrix A(BC),a =2 ,b = c =3 ,d =1 ,thus matrix A(BC) is of order 2 x 1

14
Matrix ABC) = [1 2 5 _ [1(14) +2(21) +5(7)] _ [14 + 42 +35
atrix A(BC) [0 1 3] x [271] [0(14)+1(21)+3(7)] [0+21+21

Matrix A(BC) = [Z%]

Matrix A(BC) = [Z%]

For matrix AB, a = 2,b = ¢ = 3,d = 3 ,thus matrix BC is of order 2% 3

2 3 0

Matrix AB =[1 2 5]>< 10 4]

o v 3 O,
Matrix AB = [1(2) +2(1) +5(1) 1(3)+2(0) +5(-1) 1(0) +2(d+ 5(2)]

0(2) +1(1) +3(1) 0(3) + 1(0) +3(—1) 0(0) + 1(4) + 3(2)
Matrix AB = [2F2+5 3+0-5 0+8+10]=[9 -2 18]

0+1+3 0+0-3 O0+4+6l la -3 10
MatrixAB:[9 —2 13]

4 -3 10

For matrix (AB)C, a = 2,b = c = 3,d = 1 ,thus matrix (AB)C is of order 2 x 1

9(1) — 2(4) + 18(5)

4(1) — 3(4) + 10(5)

1
Matrix (AB)C=[Z —2 ig X H:[
5
91

Matrix (AB)C = [49__182-:9500] = 42]

Matrix (AB)C = [Z%]
Matrix A(BC) = (AB)C = [2;]

6 B. Question

For the following matrices, verify that A(BC) = (AB)C :



- 1
2 3 -1
A= |.B:1 and C =[1 -2]
30 2
- 2
Answer
2 _
Given:A:{ |.B= 1 {and C=1[1-2]
o 2
- o)

Matrix A is of order 2 x 3, matrix B is of order 3 x 1 and matrix C is of order 1 x 2
To show : matrix A(BC) = (AB)C
Formula used :

column j

ay] a12 413 ... aia bir b2

b b

rowi — |[@n @

finl fp2 dp3 ... {§n bt bz

entry on row i
column j

Where Cj = ailblj + ai2b2j + ai3b3j s + ainbnj

If A'is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix AB exists and is of order a x d ,if and only if b =
C

If A'is a matrix of order a x b and B is a matrix of order ¢ % d ,then matrix BA exists and is of order c % b ,ifand only ifd =
a

For matrix BC, a = 3,b = ¢ = 1,d = 2 ,thus matrix BC is of order 3% 2

1 (1) 1(=2)| 11 -2
Matrix BC = [1] X [1 —2]=|1() 1(-2)|~= [1 —2]
2 2(1) 2(-2) 2 —4

1 -2
Matrix BC=|1 -2
2 —4
For matrix A(BC),a = 2 ,b = c = 3 ,d = 2 ,thus matrix A(BC) is of order 2 x 2
1 -2
Matrix ABO) = [2 3 71 |1 Lo <[HD 3D 1) 2D +3(2) 1)
30 2 5 _4 (+0()+2(2) 3(—2)+0(—2)+2(—4)

Matrix A(BC) = [ +3 2 —4—6+4]=[3 -6
3+0+4 —-6+0-8l 17 -14

Matrix A(BC) = [3 __164]

Matrix A(BC) = [3 __164]

For matrix AB, a = 2,b = c = 3,d = 1 ,thus matrix BCis of order 2x 1

1
. _[2 3 -1 _[2(1)+3(1)-1(2)
Matrix AB_[3 0 2] X [%] B [3(1)+0(1)+2(2)

Matrix AB = [gig;i = [g]

Matrix AB = [g]



For matrix (AB)C, a = 2,b = c = 1,d = 2 ,thus matrix (AB)C is of order 2 x 2

Matrix (AB)C=[§]>< [1 _2]=[3EB 3EI§§]=[§ —_164]

Matrix (AB)C = [3 _14]

Matrix A(BC) = (AB)C = [3 _‘164]

7 A. Question

Verify that A(B + C) = (AB + AC), when

1 2] 2 0] 1 -1
A= |.B= | and C = |-
3 4] 1 -3 0 1

Answer

1 2] 2 0] 1 —1]
Given: A = |.B= |and C= |
3 4] 1 -3 0 1

Matrix A is of order 2 % 2, matrix B is of order 2 x 2 and matrix C is of order 2 x 2
To verify : A(B + C) = (AB + AC)
Formula used :

column j

a1y a2 a1z ... qin bin b

Iy

i | =

rowi — |[@n w2 s | B B

fAni GAn2 dn3 ... fpn bar  bnz bnn
€11 €12 s €l s Cin

OnLTy on row i

column j

Where ¢ = ai]_b]_j + aizsz + ai3b3j s + ainbnj

If A'is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix AB exists and is of order a x d ,if and only if b =
C

If A'is a matrix of order a x b and B is a matrix of order c % d ,then matrix BA exists and is of order c x b ,if and only ifd =
a

B+C= [i —03] + [3 _11] - iié —3_+11] [3 _1]

B+C= [3 -1
1 -2

Matrix A(B + C) is of order 2 x 2

1213 -1 [13)+2(1) 1(=1)+2(=2)
AB+0 =[5 i x| = [3(3)+4(1) 3(—1) + 4(-2)

AB + C) = 3+12 —1—-‘-1-] [

9+4 3-8 —ll

AB + C) = [153 __151]

For matrix AB, a = b = c =d = 2 ,matrix AB is of order 2 x 2

oo 212 07_[U2)+2(1) 1(0)+2(-3)
Matrix AB =[5 ] x | —3]_[3(2)+4(1) 3(0)+4(—3)]

Matrix AB = [2 T2 0—6]= 4 —6]
6+4 0—121 lio —12



Matrix AB = [140 __162]

For matrix AC,a = b =c=d = 2 ,matrix AC is of order 2 x 2

(D +2(0) 1(=1)+2(1)

Matrix AC=[é i] % [3 _11]= [;(1)+4(0) 3(=1) + 4(1)

Matrix AC = [1+0 -1+ 2]= [é ﬂ

340 —3+4

Matrix AC = [; ﬂ

Matrix AB + AC= [ T4 [1 I]=[#+1 —6F 1] =5
10 —1217 13 7 lo+s —12+1 7 i3 —11
MatrixAB+AC=A(B+C)=[5 -5

13 —11

A(B + C) = (AB + AC)
7 B. Question

Verify that A(B + C) = (AB + AC), when

2 3] - -
5 -3 -1 2
A=|-1 4|.B= ]andC: ]
2 1 3 4
0] 1_ - -
Answer
2 3] _ _
) 5 -3 -1 2
Given: A=|-1 4|.B= ]and C= ]
01 2 1_ 3 4_

Matrix A is of order 3 x 2, matrix B is of order 2 x 2 and matrix C is of order 2 x 2
To verify : A(B + C) = (AB + AC)
Formula used :

column j

a1 @12 w13 ... (i i 2

row . l;r., iz (43 . n | . fa;J Fr;-j

finl @n2 Op3 ... f§n ba1  baz

entry on row i
column j

Where Cij = ailblj + aizsz + ai3b3j s + ainbnj
If A'is @ matrix of order a x b and B is a matrix of order c x d ,then matrix AB exists and is of order a x d ,if and only if b =

C

If A'is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix BA exists and is of order c x b ,if and only ifd =
a

B+C=[5 —3]+[—1 2]=5—1 —3+2]=[4 —1]
2 1 3 4 243 1+4 5 &
B+C= [4 _1]

5 5
For Matrix A(B + C), a = 3,b = ¢ = d = 2,thus matrix A(B + C) is of order 3 x 2
3 2(4) +3(5) 2(=1)+3(5)

21 sl x [F M=r1@+a6) -1
- P (5) ~1(-1)+4(5)
0 1 0(4) +1(5)  0(—1) + 1(5)

AB +C) =




8+15 —2+15 23 13
AB+C)=|-4+20 1+20 =[16 21]
0+5 0+5 5 5
23 13
AB + C) = |16 21]
5 &

For matrix AB, a = 3, b = c =d = 2 ,matrix AB is of order 3 x 2

(2 3 2(5)+3(2) 2(=3)+3(1)
Matrix AB = |1 4] X [g ‘13]= —1(5) +4(2) —1(—3) +4(1)
L0 1 05)+1(2) o0o(-3)+1(1)
[10+6 —6+3] [16 —3
Matrix AB=|-5+8 3+4|=|3 7
l0+2 0+1 2 1
16 —3
Matrix AB=|3 7
|

For matrix AC, a = 3, b =c =d = 2 ,matrix AC is of order 3 x 2

2 3 2(-1)+3(3)  2(2)+3(4)
Matrix AC = |1 4] x5 3= |1-D+43) -1 +4®)
0 1 0(-1)+1(3) 0(2)+1(4)
. —2+9 4412 7 16
Matrix AC=11+12 -2+16|=|13 14
|l 0+3 0+4 3 4
7 16
Matrix AC = |13 14]
|3 4
16 -3 7 16 16+7 16—3 23 13
Matrix AB + AC = 3 7]+[13 14]= 3+13 7421 =[16 21]
2 1 3 4 243 144 5 §
23 13
MatrixAB+AC=A(B+C)=[16 21]
5 §
A(B + C) = (AB + AC)
8. Question
1 0 -2 0 5 -4] 1 5 2]
fFA=3 -1 0|B=-2 1 3 j{andC=|-1 1 0]: verify that A(BB-C) = (AB - AC).
-2 1 1_ 1 0 2| 0 -1 1_
Answer
1 0 -2 0 5 —-4] 1 5 2]
Given: A= 3 -1 0|.B=|-2 1 3 |andC=|-1 1 0
-2 1 1 0 2 0 -1 1

Matrix A is of order 3 % 3; matrix B is of order 3 x 3 and matrix C is of order 3 x 3

To verify : A(B - C) = (AB - AC).

ayy gz @Ep3 by Bz s
azy 23 @23 < bay  baa  boa
@31 Ozz @a3 bay baz  baa

|: ayibiy + aebyy + aabay @bz + agabee + aabaz  anbia + aiabea + aabas

The formula used :

aziby + azabn +ambs anbiz + azeba + ambss anbia + asabes + anbas
azthyy + agabey 4 azaby  anbys + aaebos 4+ azzbis a3z bz + aasbos + azzbag

If A'is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix AB exists and is of order a x d ,if and only if b =
C

If A'is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix BA exists and is of order c x b ,if and only ifd =
a



0 5 —4 1 5 2 0-1 5-5 —4-2
B-C=[—2 1 3]—[—1 1 0]=—2+1 1-1 3-0
1 0 2 0 -1 1 1-0 0+1 2-1
-1 0 —6
B-C=[—1 0 3]
1 1 1

For Matrix A(B - C), a = 3,b = ¢ = d = 3,thus matrix A(B + C) is of order 3 x 3

(1 0 -2 -1 0 -6
AB-O)=|3 -1 O]X[—l 0 3]
-2 1 1 1 1 1
[ 1(-1)+0(=1)—2(1) 1(0)+0(0)—2(1) 1(—6)+ 0(3) —2(1)
AB-C)=]|3(-1)—1(-1)+0(1) 3(0)—1(0)+0(1) 3(—6)—1(3)+0(1)
[—2(-1) + 1(-1)+1(1) —-2(0) +1(0) +1(1) —2(—6)+1(3) + 1(1)
—14+0—-2 0+0—-2 —-6+0-2 -3 -2 -8
AB-CO)=(-3+14+0 0+0+0 —-18-3+0|=|-2 0 —21]
[ 2—-1+1 04+0+1 12+43+1 2 1 16
-3 —2 -8
AB-C)=|-2 0 -21
2 1 16

For matrix AB, a = 3, b = c = d = 3 ,matrix AB is of order 3 x 3

(1 0 —2] [0 5 —4
Matrix AB=|3 _—1 0| x|-2 1 3
-2 1 1 1 0 2
[ 1(0)+0(—2)—2(1) 1(5)+0(1) —2(0) 1(—4) +0(3) —2(2)
Matrix AB =1 3(0) — 1(—2) +0(1) 3(5)—1(1)+0(0) 3(—4) —1(3) + 0(2)
|—2(0) +1(—=2) + 1(1) —2(5)+ 1(1)+1(0) —2(—4)+1(3)+1(2)
[0+0—-2 5+0+0 —4+0—-4 -2 5 -8
Matrix AB=10+24+0 15—1+0 —12—3+O]=[2 14 —15]
0-2+1 —-10+1+0 8+3+2 -1 - 13
[—2 5 —8]
Matrix AB=| 2 14 —1§
-1 -9 13

For matrix AC, a = 3, b =c =d = 3 ,matrix AC is of order 3 x 3

(1 0 -2 1 5 2
Matrix AC=|3 -1 o x|-1 1 0
-2 1 1 0 -1 1
[ 1(1)+0(—1) —2(0) 1(5)+0(1)—2(—1) 1(2)+0(0)—2(1)
Matrix AC =| 3(1) —1(-1) +0(0) 3(5)—1(1)+0(-1) 3(2)—1(0)+ 0(1)
—2(D)+1(-1D)+1(0) —2(5)+ 1(D)+1(-1) —2(2)+ 1(0)+1(1)
[14+0+0 5+0+2 2+0-2 1 7 0
Matrix AC=|3+1+0 15+1+0 6+0+0|=|4 16 6
[-2—-1+0 -10+1-1 —4+0+1 [-3 —-10 -3
(1 7 0
Matrix AC = | 4 16 6
-3 -10 -3
-2 5 -8 1 7 0 -2—-1 5-7 —-8-0
Matrix AB-AC=[2 14 —-15/—-|4 16 6|=|2-4 14—-16 -15-6
-1 -9 13 -3 —-10 -3 l-1+3 —-9+10 13+3
-3 -2 -8
Matrix AB-AC=|—-2 (0 -21
2 1 16
-3 -2 -8
AB-C)=(AB-AC)=|—2 o -—21
2 1 16

9. Question




ab b’

If A = . show that A2 = O.
—-a~ —ab|
Answer
_ ab b ]
Given: A =| ]
-a- - b_

Matrix A is of order 2 x 2

Toshow:A2=0
Formula used :

column j

ay; di2 413 ... s b1 bya Mn
rowi — |[@ o2 ms . mm]|c| ba be bin | =
fnl @n2 4p3 ... fpn b1 bpz b

11 €12 .v: Cj «w: Cin

entry on row i
column j

Where Cj = ailblj + aizsz + ai3b3j s + ainbnj

If A'is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix AB exists and is of order a x d ,if and only if b =
C

A2

AR

[ ab b2 ] _ [ ab(ab) + b%(—a?)  ab(b?) +b?(—ab)
—a? -—ab

—a® -ab —a®(ab) —ab(—a®*) —a?(b?)— ab(—ab)

A2=[azbz—azb2 ab® — ab? ]=[0 0
—a’b+a%b —a?b?+ a’b? 00

2=[5 ol
A2=0

10. Question

(S ]
|
()
|
.

IfA=|-1 3 4 | showthatAZ=A.

1 2 3]
Answer
2 2 4]
Given: A=|-1 3 4
1 -2 3]

Matrix A is of order 3 % 3

Toshow: A2 =A

a1 Mz g by bz b
agy azz agy | x| by bax Do
3y  fG3p dag by fﬂ:u baa

[ ayibiy + apebyy + aabay aubiz + aebee +aabaz anbia + aiobea + apabas

Formula used :

u-_-lbu fﬂ_‘_-b-_n T rig:u'l_u tr_qfn-; + agpabion + rig_u'.l.u u'_r|b|:< T 3T [!'_l_'lhﬂ'!

agybyy + agabey + azabay  azbia + asabas + @azbaz  azbia + aszboz + aasbas

If A'is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix AB exists and is of order a x d ,if and only if b =
C



(2 -2 —4 2 -2 —4
AP=]_1 3 4]><[—1 3 4]
(1 —2 -3 1 -2 -3
[2(2) —2(-1) —4(1)  2(=2) —2(3)—4(-2)  2(—4) — 2(4) —4(-3)
A2 =[-1(2)+3(—1) +4(1) —1(-2) +3(3) +4(-2) —1(—4) + 3(4) + 4(-3)
| 1(2)—2(-1) —-3(1) 1(-2)-2(3)—-3(-2) 1(—4)—2(4)—3(-3)
[4+42-4 —4-6+8 —8-8+12] [2 -2 —4
AP=[_2-3+4 2+9-8 4+12-12 =[—1 3 4]
[ 242-3 —2-6+6 —4-8+9 1 -2 -3
2 -2 -4
AP=A=|_1 3 4]
1 -2 -3

11. Question

4 -1 —4]
fA=|3 0 -4/ showthatAZ=1.
3 -1 —3_
Answer
4 -1 -4]
Given: A=/3 0 -4,
3 -1 -3

Matrix A is of order 3 % 3

ajy
sy 3
i

|: ayybhyy + agoboy + ayabay

To show : AZ = |

by
by

by

byz
bz

@jz @3

a2z @23

bz
biaa
bas

ayybya + ayabos + apabas

a3z 333 baz

Formula used :
aynbia + arobos + arabyy

azibuy + axnbn + anbs andiz + azeba +axbin anbis + axbn + asbis

azrbyy 4 aaabyy 4+ azabay  asibio + asaboo 4 @azbas  azibia + aseboa 4 azabaa

If A'is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix AB exists and is of order a x d ,if and only if b =

C

4 —1 —4 4 —1 —4
A2=3 ¢ —4]><[3 0 —4]

3 -1 -3 3 -1 -3

[(4(4) — 1(3) —4(3) 4(-1)—1(0) —4(-1) 4(—4) —1(—4) — 4(-3)
A2 = |3(4) + 0(3) —4(3) 3(—1)+0(0) —4(—1) 3(—4) +0(—4) — 4(-3)

3(4) — 1(3) —3(3) 3(-1)—1(0) —3(—-1) 3(—4) —1(—4) —3(-3)

(16 —3—12 —4+0+4 —16+4+12 100
A2=[124+0-12 —3+0+4 —-12+0+12 =[0 1 0]

| 12—-3-9 —3+0+3 —12+4+9 0 0 1

100
A=1=0 1 0]
0 0 1
12. Question
2 1] 0 4]
If A = | and B= |- find (3A2 - 2B + I).
3 2] -1 7]
Answer
_ 2 1] 0 4]
Given: A = ]andB: ]
3 2 -1 7

Matrix A is of order 2 % 2, Matrix B is of order 2 x 2

To find : 3A2 - 2B + |



Formula used :
column j

111 12 @13 ... in h” I[rl-z

pl a2 aAp3d ... fnpp fJ”| Jr"-_g

CNniry on row i
column j

Cnl Gpz ... G
Where Cij = ailblj + aizsz + ai3b3j F o + ainbnj

If A'is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix AB exists and is of order a x d ,if and only if b =
C

=5 21 G 210 s dnraml=lre sed
A2=[1 —4]
12 1

S RS

3 = [336 —;2]

2B=2x —01 ;}]:[—02 184]

=0 8
-2 14
=t O
0 1

3A2_ZB+I=[336 _?:}2]_ —02 184]+[3 (ﬂ= 336_-1—02111[) _313 ;13:10]

3A2-2B + 1= [343 _fg

3A2-2B + | = [348 :ig

13. Question

2 2]
If A { s | then find (-A2 + 6A).

Answer

2 g

3 4

Given : A z{

Matrix A is of order 2 « 2.

To find : -A2 + 6A

Formula used :



column |

an 412 M3 ... dig by b bin
Fow 1 = L7 FTT  0 (i J . h,] hi'-_: ":_.“ —
ftnl fn2 @p3 ... {dpn hui Ir'n: JIJu::

— it g0 [} Eniry on row i
column j
nl ©p2 ... Opj
Where cij = ailblj + aizsz + ai3b3j F o + ainbnj

If Ais a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix AB exists and is of order a x d ,if and only if b =
C

o[22 [2 —2]=[2(2)—2(—3) 2(-2)—2(4) |_[ 4+6 ~4 g
-3 al” 3 4l |3 +4-3) -3¢-2+4@)] l-6-12 6+16
p2o[10 -1
-18 22
a2o[10 12710 12]
-18 22 18 —22
oa-ox[2 2-[12 12
-3 4] l-18 24
oa-[12 12
-18 24
A pea=[T10 12] 712 12 [-l0+12 12-12]_[2 O
18 —22 "l-18 24 18-18 -22+241 lo 2
A2+ 6A=? 0]
0 2

14. Question

301
If A :{ R ] show that (A2 - 5A + 71) = O.

Answer

301
-1 2]‘

Given: A ={

Matrix A is of order 2 x 2.

To show : A2-5A +71 =0
Formula used :

column j

ayy 412 413 ... Qg by g bin
row @ = 4] a2 043 o ihn ' 'ihl Iil’z".’ F’."r: =
Inl Gn2 Ap3 ... flgn bar  bra ban

eniry on row i
column j

Where Gj = ai]_b]_j + aizsz + ai3b3j B + ainbnj

If A'is a matrix of order a x b and B is a matrix of order ¢ % d ,then matrix AB exists and is of order a x d ,if and only if b =



C

el B B [31(?3?)112((_—?) E:f(?)iﬁi) -5 25
ool 3

wesx[3 =[5 5

5A = [15 o

-

nersly UG

n-(; 9

w-sae =[5 2= Rl+lo A=sitte s syl

A2-5A+71=0
15. Question

2 3
Show that the matrix A :{ | satisfies the equation A3-4AZ + A= 0.
1 2

Answer
2 3]
2

Given:A={ ]
l -

Matrix A is of order 2 x 2.
Toshow:A3-4A2 + A=0
Formula used :
column j

aii @ai2 @13 ... @Ain fa” |‘Ji-_)

bin

row r +~— LFFS (v '] [ * 1 A flin | - .".l_.| .".l,g ‘J’ru =

pnl An2 p3d ... dpn bn1 bno bnn

entry on row i
column j

Where Cij = ailblj + aizsz + ai3b3j e + ainbnj
AZ and A3 are matrices of order 2 x 2.

A2=[2 3 [2 3]=[2(2)+3(1) 2(3)+3(2)]_4+3 6+6]
It 2 T hi@+2) 13)+22)] 242 3+4

A2 = [-:7; 172]

A3=[7 12] y [2 3 =[7(2)+12(1) 7(3)+12(2)]= 14+12 21+24
4(2)+7(1) 4(3)+7(2) 8+7 12+14

A3 = 26 4-5]
15 26

4A2—4><[7 12] [%g ;g

]



28 48
l6 28

A3-anZ 4 a=[26 5] [28 48), 1 3= [26-28+2 45-48+3) 0 0]
15 26/ lie 28] "l1 2l lis—16+1 26-28+2 lo o

4% = |

A3-4A2 + A=0

16. Question
3 -2

If A = |- find k so that AZ = KA - 2I.
4 -2

Answer

3 2
Given : A = ls A2 = KA - 2I.
4 2

Matrix A is of order 2 x 2.
To find : k
Formula used :
column

a1y 412 M3 ... fin i bz

W — i W a3 .. Qin . h” b

inl fn2 @n3 ... fnn bar bnz ...

entry on row @

column

Chi Cn2 -.:- Cnj
Where g = ai]_b]_j + aizsz + ai3b3j F o + ainbnj
AZ? is a matrix of order 2 x 2.

A2=[3 :; x[i -2 =[3(3)—2(4) 3(—2)—2(—2)]=[9—8 —6+4]

4 -2 4(3)—2(4) 4(—2)—2(-2) 12—-8 -8+4
AZ — [1 -2
4 —4
KA = Kk X [3 —2] _[3k —zk]
4 -2 4k -2k
3k -2k 1 0 3k-2 —2k
kA - 2| = — =
[4k -2k 2 x [0 1] 4k —Zk—z]

It is the given that AZ = kA - 2I
[l —2] — [3k—2 -2k ]
4 -4l Lax —ox-2

Equating like terms,

3k-2=1
3k=1+4+2=3
3k =3
k=§=1
k=1
17. Question
1 7
If A = 5 I].findf(A),wheref(x)=x2—2x+3.



Answer

.
I] and f(x) = x2 - 2x + 3.

Given: A = -
3

Matrix A is of order 2 « 2.
To find : f(A)
Formula used :

column j

agy a2 g3 ... fin iy bz

Gpl tpd Gn3d ... Gnn bar bz ...

SNLTY O row J
column j

Where ¢;; = aj1byj + appbyj + aizbzj + e + anbp;
A? is a matrix of order 2 x 2.

f(x) =x?-2x + 3

f(A) = A2 - 2A + 3I

_[-1 2 -1 21 _[-1(-1D+2(3) -12)+2(D
A= [ 3 1] x [3 1] N [ 3(-1)+1(3)  3(2)+1(1)

A2 _[1+6 —2+2]=[7 0
0 7

343 6+1
ol

2A=2><[_3l ﬂ=[_62 ;]
nef7

amsxfy 9-F 9
3 0

3=2 3]

wesamen=f) - [ R 907

f(A) = A2 - 2A + 31 = [i?é _84]

f(A) = A2 - 2A + 31 = [izé ‘84]

18. Question
1 2]
If A = | and f(x) = 2x3 + 4x + 5, find f(A).
4 -3
Answer
T

1 2
Given: A = | and f(x) = 23 +4x + 5
4 -3

Matrix A is of order 2 x 2.

To find : f(A)



Formula used :
column

11 @12 @13 ... €in b ez

@nl €@n? @n3 ... fGnn bat bnz ...

SNLTY O oW 2

Cnt  Cn2 i
Where ¢;; = aj1byj + appbyj + aizbzj + v + ajnbp;
A3 is a matrix of order 2 x 2.

f(x) =2x3+ 4x + 5

f(A) = 2A3 + 4A + 51

il R 0 PR B e A e M o YR

o=l

A3 = [ 9 —4] N [1 2 ] _[9(D-4(4)  9(2)—4(-3)
-8 1 4 — —8(1)+ 17(4) —8(2) +17(-3)

A3_[9—16 18+ 12 =[ 30]
8+68 —16—51 leo —67
_[60 —3607]
2A3=2X[—7 30]= —-14 60
60 —67)  li2o0 —134

oa3_[-14 60

120 —134
4A=4X[i —3]=[16 —12]

A= [146 —E:=L2]

51 =5 x 1 0]= 5 0]

o U lo s
51=[° 0]
05
2A3 + 4A + 5 = [14 ] [ ] [ ] [14+4+5 60+8+0]
120 —13dr 16 —12 120+ 16 +0 —134—12+5
f(A) = 2A3 + 4A + 51 =| > 68
136 —141
f(A) =2A3 + 4A + 51 =[ > 68
136 —141
19. Question

Find the values of x and y, when

2 =3[x] [1]
NN

Answer

Given : 2 3] X_— L
(N



To find: xand y
Formula used :
column

aj;y @ M3 ... din Iny a2 hl.n

j‘.'n =

pl @p? p3 ... dnn bt bBuz ... Ban

€11 ©a ... € .. Cn

entry on row i
column

Cnl Cn2 - Opj

Where Cij = ailblj + aizsz + ai3b3j F o + ainbnj

If A'is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix AB exists and is of order a x d ,if and only if b =
C

The resulting matrix obtained on multiplying [i _13] and [;] isof order2 x 1
2 -3 X_Zx—By]_l
X = =

[1 1] [Y] [X-i—y [3]
[Zx— 3y] _ [1]

X+y 3
Equating similar terms,
2x - 3y = 1 equation 1

X +y = 3 equation 2

equation 1 + 3(equation 2) and solving the above equations,

2x -3y =1

+

3Xx+ 3y =9

5x =10

x=£=2
=]

X = 2, substituting x = 2 in equation 2,
2+y=3

y=3-2=1

x=2andy=1

20. Question

Solve for x and y, when

3 —4[x] [3]

1 2_‘ y_]_ 11_]'

Answer

_ 3 —4[x] [3]

Given : ] ]: ]
1 2_ v 11_

Tofind: xandy

Formula used :



Where ¢ = ailblj + aizsz + ai3b3j F o + ainbnj

If A'is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix AB exists and is of order a x d ,if and only if b =
C

The resulting matrix obtained on multiplying [? _24] and [;] isof order2 x 1
B B-E -1
1 2 N X+2y 11
[3X— 4y] _ [ 3]
X+ 2y 11
Equating similar terms,
3x - 4y = 3 equation 1
X + 2y = 11 equation 2

equation 1 + 2(equation 2) and solving the above equations,

Ix-4y =3
+
22X + 4y = 22

S5x=3+ 22 =25

x =5, substituting x = 2 in equation 2,

5+2y=11
2y=11-5=6
2y =6
_E=
y=-=3

Xx=5andy =3

21. Question

317
If A :{ |. find x and y such that A + xl = yA.
75

Answer

3 1
Given: A = |_A2+xl=yA.
7 5

A is a matrix of order 2 x 2
Tofind: xandy

Formula used :



column

a;ip a1z @13 ... @in bnr Iz

rowi — |[an o2 6@ .. @m || - | 80 ba

Gnl @n? Gn3 ... Qnn bnt b2 ...

entry on row @
colunmn I

nl 2 ..+ Cnj
Where Cj = ailblj + ai2b2j + ai3b3j s + ainbnj

If A'is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix AB exists and is of order a x d ,if and only if b =
C

AZ is a matrix of order 2 x 2

A2 = 3 1] X[ [3(3)+1(7) 3(1)+1(5)]=[ 9+7 3+5
7(3)+5(7) 7(1)+5(5)1 121+35 7+25

A2_[9+7 3+5]_[16 8
21+35 7+25] ls6 32

A2 = 16 8]
56 32
a=xfy 915 3
xl=[}é g]
A2+x|=[16 8 +[X 0]= 16 +x 8+0] [16+x ]
56 32 0 x 56+0 32+x 32+x
A2+X|= 16 +x 8 ]
56 32+x
YA=y><[? ! =[3§ 53;
3
yA:[?i Syy]

It is given that A2 + xI = yA,

] [BY Y]
32+x 7v b5y

16 +x
Equating similar terms in the given matrices,
16 +x=3yand 8 =y,
hencey =8
Substituting y = 8 in equation 16 + x = 3y
16 +x=3x8=24
16 + x = 24
Xx=24-16=8
Xx=28
XxX=8y=8
22. Question

A7

3 2
If A = 11 ] find the value of a and b such that A2 + aA + bl = O.

Answer



5
HL¥+aA+m=O
11/

Given: A = r
A is a matrix of order 2 x 2
Tofind:aandb
Formula used :
column

ajyy a1z @13 ... in by e bin

nl @p? @3 ... finjn I'u] I’!'u'_? . ban

entry on row i

column

Cnl 2 10 G

nj
Where Cij = ailblj + aizsz + ai3b3j F o + ainbnj

If A'is a matrix of order a % b and B is a matrix of order ¢ x d ,then matrix AB exists and is of order a x d ,if and only if b =
C

AZ is a matrix of order 2 x 2

A2=§ ﬂx[:i i=[3(3)+2(1) 3(2)+2(1)]=[9+2 6+2]

13)+1(1) 1@+11)] B+1 2+1
A2=[141 g]
a=ax i =3 1
a-oxfy 913 ¢
bl =[P o]
0 b

R T N Rl RGP vy

A2+aA+b|= 11+3a+b 8+23]
4+ a 3+a+b

It is given that A2 + aA + bl = 0

11+3a+b 8+2a 7_1[0 O]
4+ a 3+a+b 0 0

Equating similar terms in the matrices,we get
4+a=0and3+a+b=0

a=0-4=-4

a=-4

substitutinga=-4in3+a+b=0

3-44b=0
1+b=0
b=0+1=1
b=1

a=-4andb=1

23. Question



7

- -

71 -16 6|
Find the matrix A such that ]

7 a-
3_

Answer

_ 5 7] -16 -6
Given : ] A= ]
2 3 7 2

To find : matrix A
Formula used :

column

aj;r a1z 13 ... in i Bz ...
row i — |[an w2 a: am | - | 8 tm ...
pl @n? an3 ... fpn Fl,,] fr,,-_a P

]

n €12 .- 7
entry on row @
colunmn I

Cni ©n2 --- Cnj
Where Cij = ailblj + aizsz + ai3b3j F o + ainbnj

IF XA = B, then A = X'1B

5 anle

P I ey

To find [_52 —37]‘1

Determinant of given matrix = |_52 —37| —5(3) - (7)(2)=15-14=1
Adjoint of matrix [_52 —37] - [2 g

5, =26 d-6 4

5 316

e N e

Ao [3(—16)+7(7) 3(—6)+7(2)]= [:43+49 —18+14] _ [; —4

2(~16) + 5(7) 2(—6) +5(2) 32435 —12+10 —6
1 —4

A=l
1 —4

A=[3 —6]

24. Question

2 3] [0 —4
Find the matrix A such that A. ] = ]
4 5_ 10 3_
Answer
_ 2 3] [0 —4]
Given : A. ]: ]
4 5_ 10 3_

To find : matrix A



Formula used :
column

. fn b bz ...
m:u. |rl,;,1 |'l!|;|'_r
f"|J [

bin

bin | =

aj; @
[T

. ban

3 .
11 f12

dnl @n2 Gn3 ...
= Gl Gie . Cnrry on row
i . i column
Cnl Cp2 -+ Cnj
Where Cj = ailblj + aizsz + ai3b3j s + ainbnj

IF AX = B, then A = BX!

e d=lo 3]

A=l ST ET

romft 3

Determinant of given matrix = |-:2; g| =5(2)-(4)(3)=10-12 = -2
Adjoint of matrix [i 2] = [_54 —23]

IR W e ey

AT W
S s Y e S R A

_ 1[0 —4 5 —3]_ 1 [0(5)—4(—4) 0(-3)—4(2)
A_S[m 3]><[—4 z]_3'10(5)+3(—4) 10(—3) + 3(2)

Al [0+16 0-87_1 [16 —a]z[—s 4]
Zlso-12 —30+6l” =238 —24l Tl-19 12

A=[—_189 142]

A=[—_189 142]

25. Question

1 —1] a —1] _
If A = s J.B = | | and (A + B)2 = (A2 + B2) then find the values of a and b.

Answer

_ 1 -1] a -1

Given: A = ].B= ]
2 -1 b -1

(A + B)2 = (AZ + B?)
Tofind:aandb

Formula used :



colimn

a1y a2 a1z ... g iy ba ...

by b

nl @n2 @n3 ... fpn bat baz ... by

€11 €z ... € ... Cin

B s "I' . Ty PIETY ON TOW 4

column |

Cni Cn2 -+ Epj o+ Cun
Where Cij = ailblj + aizsz + ai3b3j s + ainbnj
If A'is a matrix of order a % b and B is a matrix of order ¢ x d ,then matrix AB exists and is of order a x d ,if and only if b =
C

R e e R e M

A+p=|1Ta —2
2+b -2
(A+BR=[l*2 —z]x l1+a -2 =[(1+a)(1+a)—2(2+b) (1+a)(—2)—2(—2)]
2+b —2 2+b -2 (2+b)(1+a)—2(2+b) (2+Db)(-2)—2(-2)
(A+B)2=[ 1+a?+2a—4-2b —2—Za+4]= a?+2a—-2b-3 2-2a
2+2a+b+ab—-4—-2b —4-2b+4 2a—b+ab-—-2 -2b

(A+B)2=[a2+23—2b—3 2—2a
2a—b+ab-2 -2b

#=[y =G =60 i 2 wnl=hI3 51
A2=[—1 O]
0 0

— -1 -1 _Ja@—-1(b) a(-1)—-1(-D]_[a2-b -
Bz_[i —1]X[E —1]_ E(z)—ltb) E(—l)—l(—l)]_[:b—E _iiﬂ

Bz=[az—b —a—i—l]

ab-b -b+1
(A2+BZ)= -1 0]+[a2—b —a+1]|_ —1+a%-b -a+1
0 0 ab—b -b+1 ab—-b -b+1

(A2 + B2) = -1+a’-b —-a+1
ab—-b -b+1

It is given that (A + B)?2 = (A2 + B2)

[a?+23—2b—3 2—23]= —1+a%?—b —-a+1
2a—b+ab—-2 —2b ab—b —-b+1

Equating similar terms in the given matrices we get,
2-2a=-a+land-2b=-b+1
2-1=-a+2aand-2b+b=1

l=aand-b=1

landb =-1

a

26. Question

cosx -—sinx 0]
IfF(x)=|sinx cosx 0|, show that F(x).F(y) = F(x +y).
0 0 1

Answer



cosX —sinx O]
Given: F(x)=|sinx cosx O],
0 0 1

To show : F(x) . F(y) = F(x + y).

ayy @iy gy by b2 Bia
@21 @2z @23 | X | by b2z bea
[ =51 32 a3 by {a;,-'- b

|: ayibiy + aneba + aabay anbie + aebee +aabas anbia +aroboa + arabag

Formula used :

asybyy + azabyy + asbyy  azibis + azabss + @sabas gz by + azabay + aagbys
agibiy + asebey + azabay aubiz + @aabes + @azbaz amibia + aasboa + aasbas

If Ais a matrix of order a x b and B is a matrix of order c x d ,then matrix AB exists and is of order a x d ,if and only if b =
C

cosx —sinx O

F(x) = [sinx coSx 0]
0 0 1

cosy —siny O

Fly) = [siny cosy 0]
0 0 1

cos(x+y) —sin(x+y) 0
Fix+y) = [sin(x—i— ¥) cos(x+ V) 0]

cosx —sinx 0 cosy —siny 0
F(x) . F(y) = smx cosx smy cosy 0
1
cosx(cosy) — sinx(siny) + 0(0) cosx(—siny) — sinx(cosy) + 0(0) cosx(0) — sinx(0) + 0(1)
= |sinx(cosy) + cosx(siny) + 0(0) sinx(—siny) + cosx(cosy) + 0(0) sinx(0) + cosx(0) + 0(1)
0(cosy) + 0(siny) + 1(0) 0{—siny) + 0(cosy) + 1(0) 0(0)+0(0)+ 1(1)

COSX cosy — sinx siny —cosx siny — sinx cosy 0
F(x) . F(y) = [sinx cosy + cosx siny —sinx siny + cosx cosy 0]
0 0 1

We know that,
cosx(cosy) - sinx (siny) = cos(x+y) and -cosx(siny) - sinx(cosy) = -sin(x+y)

cos(x+y) —sin(x+y) 0
F(x) . F(y) = [sin(x+ y) cos(x+y) 0]
0 0 1

cos(x+y) —sin(x+y) 0
F(x +y) = F(x) . Fly) = [sin(x+ y) cos(x+y) 0]
0 0 1

F(x +y) = F(x) . F(y)

27. Question

coso  sind | 5 [ cos20  sin2a |
If A = ) ] show that A~ =

—sINC  COSO —sin2a. cos2a

Answer
) cosa  sina
Given: A = . .
—sSING COSCL
R cos2a  sin2d
Toshow: A~ = .
—sm 20 cos2o

Formula used :



column j

ajy a2 aig ... din i Ia b
oW 1 == 41 02 ia ilin - bin  ba b =
@nl €Gn2? @u3 ... Oun bni  baz ban

€11 €12 .. €1

entry on row i
column |

Cat Cpa2 .- Cpj
Where cij = ailblj + aizsz + ai3b3j F o + ainbnj

If Ais a matrix of order a x b and B is a matrix of order ¢ % d ,then matrix AB exists and is of order a x d ,if and only if b =
C

A= [ cosa sina]
—sina  cosa

A2 = [ cosa sina]x[cosa’ sina]
—sina  cosa —sina cosa

2 _ [ cosa(cosa) + sina(—sina)  cosa(sina) + sina(cosa) ]
—sinafcosa) + cosal—sina) —sina(cosa) + cosa(cosa)

A2 = [cos?a—sin*a  —2sina cosaﬂ]
—2sinacosa  —sina+ cos?

We know that cos2a = ¢gs?g — sin?a and sin2a = 2sina cosa

A2 = cos2a —511120[]
—sinZ2a cosZa

A2 = [ cos2a —sinZa]
—sin2a  cosZa

28. Question

1 2 31
f[1x1][4 5 6|-2|=0.findx.
3 2 5_ 3 |
Answer
2 3 1]
Given:[1x 1)|4 5 6| -2|=0.
2 5_ 3 |
To find : x
Formula used :
column
air 4z 13 ... g i1 Iz In
rowi — |[an oz as ... 9 || - a,,', biz a =
Anl @n2 @3 ... Apn b f'-;z ,-‘a:ll
€11 €12 --- €1f ..« Cln
= | en ,r Ci CHLTY 0N TOW ¢
: column
Ent t'...--_- - Cnj
Where ¢j; = aj1byj + appbyj + aizbzj + oo + anbp;

If A'is a matrix of order a x b and B is a matrix of order c x d ,then matrix AB exists and is of order a x d ,if and only if b =
C



1 2 311
[1 x 1][4 5 6”2]=0
3 2 s5ll3
1 2 3]
[1 x 1]1x |4 5 6|=[M+x(H+1(3) 1(D+x(5)+1(2) 1(3)+x(6) + 1(5)]
3 2 &l
[1 2 3]
[l x 1] x4 5 6/=[1+4x+3 2+5x+2 6x+8]
3 2 &l
1 2 3]
[1 x 1] x|[4 5 6|=[4x+4 5x+4 6x+ 8]
3 2 &5l
1 2 311
[1 x 1][4 5 6”—2] [4x+4 5x+4 6x+8] [ ]
3 2 5ll3
1
[4x+4 Gx+4 6x+8]x[—2 =[(4x+ 4)(1)+ (5x+4)(—2) + (6x+ 8)(3)]
3

1
[4x+4 5Bx+4 6x+8]X [—2] =[4x+4— 10x— 8 + 18x + 24] = [12x + 20]

1 2 3|1
[1 x 114 5 6f|-2|=[2x+20]=0
3 2 51L3
12x +20=0
12x = -20
X=ﬂ=__‘}
12 3
X=__5
3
29. Question
21 21 x|
[x 411 0 2 4|=0.findx
0 2 -4
Answer
2 1 2] x|
Given:[x 41]1 0 2| 4|=0.
0 2 —-4|-1
To find : x
Formula used :
column j
aiy @z @3 ... fin i e byn
1 s 1 i !;;. & h;,, =
ipl B2 Opd i ba1 by ban
lll . L PR
= L) I entry on row i
. . column
T
Where cij = ai]_b]_j + aizsz + ai3b3j e L + ainbnj

If A'is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix AB exists and is of order a x d ,if and only if b =
C



2 1 2]0rx
x 4 1]{1 0o 2 [4 =0
0 2 —4ll-1
2 1 2]
k 4 1]{1 0 2|=k&@)+41)+1(0) x(D+4(0)+1(2) x(2)+4(2)+1(—4)]
0 2 —4l
2 1 2]
x 4 1111 0 2 |=[2x+4 x+2 2x+4]
0 2 —4l

=[2x+4)x) +4(x+2)+ (2x+4)(—1)]

X
[Px+4 x+2 2x+4][4
—1

2 1 271X
[x 4 1][1 0o 2 [4 =[2x’+4x+4x+8—2x—4]=[2x*+6x+4] =0
0 2 —4ll-1

2x2 +6x+4=0
x2+3x+2=0
(x+1)(x+2)=0
X+1=0o0orx+2=0
Xx=-lorx=-2
x=-lorx=-2

30. Question

Find the values of a and b for which
a bi[2] [5]
2 2|1l 4l

Answer

Given : a b] 2_— 5]
e 2w -1 74

Tofind:aandb
Formula used :

olumn j

apr a2 1y ... din b1 e

Gnl On2 Qa3 ... fpn bat bz

=| e @ o [Cule. cm entry on row i

column

€nl Cn2
Where Gj = ai]_b]_j + aizsz + ai3b3j F o, + ainbnj

If A'is a matrix of order a x b and B is a matrix of order ¢ % d ,then matrix AB exists and is of order a x d ,if and only if b =

C
%, 2L
B[R Bt R N R

_222 _ gb] - [i]

Equating similar terms,



2a-b=5
-2a-2b=4

Adding the above two equations,we get

-3b=9

b=2=-3
-3

b=-3

substituting b = -3 in 2a - b = 5,we get

2a+3=5
2a=5-3=2
a=1

a=1landb=-3

31. Question
3 4]

If A = ] find f(A), where f(x) = x2 - 5x + 7.
-4 -3

Answer

3 4]
Given : A = 3]. and f(x) = x2 - 5x + 7.

Matrix A is of order 2 x 2.
To find : f(A)
Formula used :

column

gy ape 41z ... g 1 a2

W = 441 42 43 tlin £ biv b2

Gl Ap2 Q3 ... fnn but bp2 ...

Etry on row @

Cnl Cn2 +++ Cnj
Where ¢j; = aj1byj + appbyj + aizbzj + v + ajnbp;
AZ is a matrix of order 2 x 2.

f(x) = x2-5x + 7

f(A) = A2 - 5A + 71

_ _[3(3)+4(—4 3(4)+4(-3)1_ —
2=Z, A< &)= [—4(3)+— é(—i) v 95(—92) -[2:%
A2 — [_7 0 ]

0o -7

5A=5X[3 4]= 15 20
—4 -3l 120 -15

sa=[15 20

—20 -15
7|=7><3 2]:8 g]
=7 0]

0 7

12 —-12
—16+9



f(A)=A2—5A+7I=[_07 _07] - [_1250 20]+[g 2]=[

—15

fA) = A2-5A + 71 =715 —20]
20 15

f(A) = A2 - 5A + 7| = [—15 _20]
20 15

32. Question

1 1] . |1 n
If A= | prove that A" = | foralln € N.
0 1] 0 1

Answer
1
1 |‘

1
Given: A =
0

Matrix A is of order 2 x 2.

1 n|
To prove : A" = |
0 1]
Proof :
1 1
A= [0 1]

Let us assume that the result holds for AN -1

An_l:[(l) nzl]

We need to prove that the result holds for A" by mathematical induction .

—7—-15+7
0+20+0

0—-20+0
—7+15+7

AN = An-1 x A = [(1} nIl] » [é ﬂ - [1(1)+ (n—1)(0) 1(13(5(:(11))(1)]

0(1) +1(0)
an=[1+0 1+11—1]= 1 11]
0+0 0+1 01
AN = 1 11]
01

33. Question

Given an example of two matrices A and B such that
A=0,B=0,AB =0andBA=0.

Answer

Given: A= 0B=0,AB=0,BA=0

To Find : matrix A and B

Formula used :

column

ajl a2 413 ... Oin b1 b2

Anl @Gn2 An3 ... @npn bt baz ...

Cnt Cn2 - Cnj

Where G = ai]_b]_j + aizsz + ai3b3j s + ajp nj

LetA=[$ g]andB=[2 g

COLTY O TOW §

column

|



A=0B=0

AB = [é 0] x [0 0] _[1i0)+o0(1) 1(0)+0(0)]= [g 0]

0 1 ol " lo(o)+0(1) 0(0)+0(0) 0
AB=[0 0=
0 0
10 0] _ 11 0] _ [0(1)+0(0) 0(0)+0(0)] _[0 0
sa=[] o xlo o= 1(1) + 0(0) 1(0)+0(0)]_[1 ol
BA=[$ g]
A=[é g]andB=g g]

34. Question

Give an example of three matrices A, B, C such that
AB = AC but B = C.

Answer

Given : AB = ACandB = C.

To Find : matrix A and B

Formula used :

ay)l @2 @13 ... @in it a2

row e = -r-| -J::_' r':,-.\. - i h:; ;’:2
|.l:-.| Hj.-] u:.;i = .. rI,.:”, Iu,:1 .l'r,:l-__.

o 12 ... €y Cln

column

‘

entry on row i
colimn
Cnl Cpg: +«: Cnj
Where Cj = ailblj + ai2b2j + ai3b3j s + ainbnj
LetA=[:L (]'],B=[cI 0]andC=[0 0]
0 0 1 0 0 1
B=#C

_fL 0]_70 0]_[1(0)+0(1) 1(0)+0(0)] [0 ©
AB‘[o o]"[l 0 _[0(0)+0(1) 0(0) +0(0)] [0 0

AB=[g g]=o

_ _ [1(0)+0(0) 1(0)+0(1)
AC_[é g] X [g (ﬂ_ 0(0)10(0) 0(0)10(1)]= [g g

SRR
AB=AC=0

=y §ea=lo gamc=l3 9

35. Question

1 0] 0 4]
If A = 1 H]a”de 1H]_f|nd(3A2—ZB+I).

Answer

1
Given : A z{

0] 4]
] and B = ]
7 -1 7



Matrices A and B are of order 2 x 2.
To find : (3A% - 2B + ).
Formula used :
column

ajp a) @3 ... A bt b2 bin

W = 4] g2 0 «  thn N bin b bin =

Gnl @n2 Q3 ... Gan b1 bna ... . ban

Entry on row :

column j

Epy Cp2 - Cnij
Where Cj = ailblj + aizsz + ai3b3j s + ainbnj

AZ is a matrix of order 2 x 2.

SIEN
-1 7

A2=[1 0] x [1 0] [ {1+ 0(-1) 1(0)+0(7)
-1 7 -1 71 [—1(D)+7(-1) -1(0)+7(7)

A2 _[1+0 0+0]_ 1 0
-1-7 0+49] -8 49

3% =3x —18 409] - [—34 127]

3A2=[3 0]
—24 147
2B =2x —01 §]=[—02 184]
28=[0 8
-2 14
-l |
3A2_23+|=[3 0]_ 0 8]+1 0]= 3—-0+1 0—-8+0
—24 147 -2 141 lo 1 —24+2+0 147-14+1
3A2—ZB+I=[_;2 :L_?i

36. Question

2 31 =31 [-4 6]
If ] ] = ] find the value of x.
5 7] -=2 -9 x

4 - -
Answer
_ 2 31 3] [-4 6]
Given : ] ]: ]
5 72 4] |9 x|
To find : x

Formula used :



column §

aj] a2 @413 ... fiin i1 e

FOW ¢ == aql di2 a3 . k biv b

Anl @n2 And ... pn bt Baa

Ci1 €2

Entry on row @

column g

tni Cn2 -

Where Cj = ailblj + ai2b2j + ai3b3j F o + ainbnj
I K K R I

[E ?]x[—lz _43]=[§813E:2 Egiggiggiﬂ:[;—_ 164 —_165—'—_#1228]=[:3 163]

o I Bl A o B
—4 6]_[-4 6
-9 13]_—9 x]

Equating similar terms in the two matrices, we get

Exercise 5D
1. Question

~

2 -3 5]
If A = |- verify that (A") = A.
0 4

Answer

Transpose of a matrix is obtained by interchanging the rows and the columns of matrix A. It is denoted by A’.

e.g. A12 = A21
2 -3 5]
A= ]
0 7 -4

Hence transpose of matrix A is,

2 0]
A=|-3 7
5 —4

(4_1,), = |:§ _?3 54:| (A")' = AHence, Proved.

2. Question

3 5
If A=|-2 0|, verify that (2A)’ = 2A".
4 —6|
Answer
3 5]

Given A=|-2 0




To Prove: (2A)" = 2A’

Proof: Let us consider, B = 2A

3 5
Now, B=2|-2 0
4 —6|
6 10 |
=-4 0
8 —12_
6 -4 8]
LHS= B’ = |
0o 0 -12

Again to find RHS, we will find the transpose of matrix A

3 =2 4
“Is o 6l
RHS = 2A’
3 2 4
=2 |
5 0 -6
6 -4 8§ |
= |
10 0 -12]
LHS = RHS

Hence proved.

3. Question

-~ -5 2

q

2 -1] -4 -5 -2
If A = | and B = | verify that (A + B)' = (A" + B’).
-5 0 -0 3 1 8§

Answer

2

3 2 -1 4 -5 -2
Given A = | and B = |
-5 0 -6 3 8

To Prove: (A + B)' = A"+ B’

Proof: Let us consider C=A + B

Now LHS = C’
-1 2]

=|-3 1
-3 2

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



A= 2 0 [And B'=| -5
-1 —6_ -2 8_
RHS = A" + B’
(3 -5 -4 3]
=2 0 ]|+]|-5
_—1 —6_ -2 8_
f1 o7
=3 1
-3 2
LHS = RHS
Hence proved.
4. Question
3 4] 7 -5]
fP=|2 -1lland P=| 4 0 |. verify that (P + Q) = (P’ + Q’).
0 5 2 6
Answer
3 4] 7 =5
GivenP=|2 —-1llandQ=|-4 0
0 5 2 6

To Prove: (P+ Q) =P + Q'

Proof: Let us consider R =P + Q,

3 4] [7 =5
R=[2 -1{+|—4 0
0 s 2 6
10 -1]
=|-2 -1
2 11

LHS =R =(P + Q)’

10 -2 2]

LHS = |
-1 -1 11

To find RHS, we will first find the transpose of matrix P and Q

o [3 2 0] 7 4 2
P'= q|AndQ:

4 -1 5] |
RHS =P + Q’
3 2 0] 7 -4 2]
:> 4
4 -1 <_| -5 0 6_|
10 =2 2]
= |
-1 -1 11




LHS = RHS
Hence proved.

5. Question

4 1]
If A = { | show that (A + A’) is symmetric.
5 8

Answer

GivenAz{ |
5 8

To Prove: A + A’ is symmetric.(Note:A matrix P is symmetric if P’ = P)

Proof: We will find A’,

Now let us take P = A + A’

P_4 1] [4 5]
5 8_| 18_|

8 6|
= !
6 16|
o [8 6]
Now P’ = |
L: 16 |
=P'=P

Hence A + A’ is a symmetric matrix.

6. Question

3 —4]
If A = { | show that (A + A’) is skew-symmetric.
1

Answer
—4]
1

3
Given A = L

To prove: A-A’ is a skew-symmetric matrix.(Note: A matrix P is skew-symmetric if P’ = -P)

Proof: First we will find the transpose of matrix A

3017
A= |
—4 -1

Let us take P = A-A’

P_3—4' 3001
"1 —4—1_|



=P =P
Hence A-A’ is a skew symmetric matrix.

7. Question

0 a b
Show that the matrix A =| —a 0 ¢ | is skew-symmetric.
-b — 0]

HINT: Show that A’ = -A.

Answer
0 a b]
GivenA=|-a 0 =c
-b — 0

To Prove: A is a skew symmetric matrix.
Proof: As for a matrix to be skew symmetric A’ = -A

We will find A",

b - 0

So A is A skew symmetric matrix.

8. Question

-

3
Express the matrix A :{ | as the sum of a symmetric matrix and a skew-symmetric matrix.
4

Answer

-

, As for a symmetric matrix A’ = A hence

Given A = {

A+ A =2A

A = E(A + A'] = P (Symmetric Matrix)
]

Similarly for a skew symmetric matrix since A’ = -A hence
A-A" = 2A

A = é(A _A') =Q (Skew Symmetric Matrix)

So a matrix can be represented as a sum of a symmetric matrix P and skew symmetric matrix Q.

First, we will find the transpose of matrix A,

Now using the above formulas,



Pzé(A—A)
1([2 3] 2 -1
:>_ 4
IR
1[4 2
=3 |
2|2 8]
-
P= |
1 4/
1([2 3] [2 1]
=3l 473 4
1[0 4
=3 |
2|4 0]
.
= |
2 0

2 1] 0 2]
= A | + 0 | [Matrix A as the sum of P and Q]

9. Question

3
Express the matrix A :{ | as the sum of a symmetric matrix and a skew-symmetric matrix.
-1

Answer

3
Given A = { | ,to express as sthe um of symmetric matrix P and skew symmetric matrix Q.
1 -1

A=P+Q

Where P = l(A 1 A’) and Q= 1 (A _A’),we will find transpose of matrix A
il

-

3 1]
A= |
4 -1

Now using the above formulas

1 :
P=5(A—A)

1([3 4] [3 17
:>_ 4

211 —1_| —4 —1_|

1[6 -3
=35 |

2[-3 2]



o
|
lJ|,Jl

|
=]

Hence A=P + Q

-3 -5
3 — 0o —
in] ]
= 2 -+ < = | [Matrix A as the sum of P and Q]
-~ Z 0
2 | 2 |
_ Y
3
3
. 2
2
— -1
2 J
3 —4]
= |
1 —1_
10. Question
-1 5 1]
Express the matrix A =| 2 3 4| as the sum of a symmetric and a skew-symmetric matrix.
7 0 9_
Answer
-1 5 1]
GivenA =| 2 3 4/, to express as sum of symmetric matrix P and skew symmetric matrix Q.
7 0 9
A=P+Q
Where P = l(A_ A') and Q = l(A _A’),
2 2

First, we find A’

-1 2 7
A'=15 3 0
1 4 9

Now using the above mentioned formulas



b | =

[§]

|
[¥¥] tJ|UJ

[§]

oW

2

b |

=

[Matrix A as sum of P and Q]



A=|2 3 4
7 0 9
11. Question
-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

Given A=|2 0 3|, toexpress as sum of symmetric matrix P and skew symmetric matrix Q

,_.
|

—_

]

A=P+Q

1 1
Wh = _(A+ A')and Q= —(A-A")
ereP=—(A+ A’jand Q= —(A-A)

i il

First we will find A’,

Now using above mentioned formulas,

1 :
P=_(A+A)
13—10' 302 1]
=12 0 3|+|-1 0 -1
112 [0 3 2
(6 1 1]
=—{1 0 2
2
1 2 4]
S
3 - =
2 2
1
= - 0 1
2
LA
2 J
Q=(A-a)
13—10' 3.2 1]
=12 0 3|-|-1 0 -l
-1 20 [0 3 2
0 -3 -1
=—{3 0 4
2
1 -4 0]




_ PN
[ S —
2 2
3
=(— 0 2
2
i -2 0
2 |

1 1 -3 -1
3 = = 0o — —
2 2 2 2
1 3 .
=|— 0 1{+(— 0O 2 | [Matrix A as sum of P and Q]
) 9
i 1 2 l -2 0
2 2
_ 5 _
3 — 0
2 -
= -1 0
4
= 3 0 3(=|2 0 3
N 1 -1 2
1 -1 2 -
12. Question
2 5]
Express the matrix A =| 4 1 3 | as sum of two matrices such that one is symmetric and the other is skew-symmetric.
6 J-'_
Answer
2 5]
Given A = 1 3|, to express as sum of symmetric matrix P and skew symmetric matrix Q.
6 7
A=P+Q

Where P = é(A_ A') and Q = (A—A').

1
2

First we will find A’

3 4 0]
A'=12 1 6
5 3 7

Now using above mentioned formulas

P= é(A— A’

3
4
0

]
\o

-2

P
[ I e S« N —
D=
W
|
)
= s
=) DI




. 5
3 3 =
2
:312
2
5 9 _
2 2
Q=(A-4)
| 2 5] [3 4 0]
=>4 1 3|-|2 16
o6 7| |5 3 7]
0 -2 5
3320—3
2
-5 3 0|
0—1E
2
:>10_—3
2
S 03 0,
2 2 ]
NowA=P+Q
. T -
3 3 = 0o -1 =
2 2
:312—10_—3
2 2
5950123
2 2 | 2 2 ]
s s
= 1 3
_6Fr_

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

1 3] 1 4]
A= ]andB: ]
2 4 25

Answer

Let us take C = AB



o [7 10]
LHS = C' = |
19 28

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

1 2] 1 2]
A= |AndB': |
3 4] 4 5|

|19 28_|

LHS = RHS

Hence proved.

13 B. Question

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

317 1

Answer

Let us take C = AB

3 -1 3]
=15 2l

1 -8
= |
-2 -4

: 1 2]

LHS=C = |

-8 4/

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

1 2] 3 2]
B = | And A" = |
-3 -1 -1 -2

-




LHS = RHS
Hence proved.
13 C. Question

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

-1

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

Answer

Let us take C = AB

—17
C=|2|[2 -1 —4]

3

2 1 47
-4 2 -8

-6 -3 -12
LHS = C’

2 4 6]
=1 -2 =3

4 -8 -12

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

A':[—l 2 %}AndB': -1
_4_
RHS = B'A’
_2"
=|-1|[-1 2 3]
_4_
2 4 6]
=1 -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’) :

- 3 -4
-1 2 =3
A= |andB: 2 1
4 -5 6
- -1 0
Answer

Let us take C = AB



4 6
= l
-4 21/
LHS = C’
4 4]
= I
6 —21]

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

-1 4

, 3 2 -1
A'=|2 -5|AndB'= ]
-4 1 0
-3 6 | -
RHS = B'A’
_ -1 47
3 2 -1
= ]2 -5
-4 1 0
- 1-3 6]
[3+4+3 12+ (-10) + (-6)]
_ (-10) + (-6)]
442 ~16 + (-3)
e
i I
6 -21]
LHS = RHS

Hence proved.

14. Question

cos o sin o |
If A = . |. show that A'A = I.
—sin . cos o |

Answer

cosd  sina

Given A = { ] We will find A’

—sing.  cosu

) [cosa —sina

SIng.  cosd ]
LHS = A’A

cos¢  —sing {cosa SINQ

sing.  cosd || —sing  cosd

cos” o+ sin” o cososing + (—sino.cosa)

SINC.COSO + (—cosa.sina) SIN” O+ cos“a



1 0 R . _ .
= {0 . | [USing cos” g + <in” g = 1 @and commutative law a.b = b.a i.e. SINQ.COSU = cosoLsing)]

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’,
Now

—[1+ 4 + 9]
—[14]
Exercise 5E

1. Question

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

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.,
1 21 o] 1 0]
Aug[A|l | = - | , Where | = |
- 13 70 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 21 0] &._ 1 2
| R2-3Rg
370 1) 0 1

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

1 0| p.op, |1 0O
| R1-2R2
-3 1 0 1

7 -2
Al = { J% | | [Answer]

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



2. Question

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

Answer

{1
Let, A = |
2 -1

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

1 2

2 -1

1
0

Aug[A‘l] =[

1 0
, Where | = |
0 l_

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 21 0] &._, 1 2
| R2-1R4
2 =10 1 0 -5

Here, the matrix A is converted into the Identity matrix. Therefore, we get the A1 as,

o] D

Keg

|

2

=

(=]
= O

i | —
h| —

Al= [Answer]

h| b2
—

5

b |

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

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

-3 1|

2 5]
Let, A =

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

Aug[A‘l_l = [_3

2 51 1 0]
, Where | = |
| 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 0‘| Ryery | 2 S| 0‘| Ri+ry | 1 112 1'| Rysr; |1 11J2 1|
-3 1j0 1 -1 61 1 -1 6[1 1 0 173 2
ey 1112 L | 1 oé -
17 - 3 5 R1-11R 7 17 17
0 1= = 0 103 2
17 17| 17 17

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



5

17 17 1 -57

Al = 17 17 :i |[Answer]
3 2 173 2|
17 17

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

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

Answer
2 -3
Let, A= |
4 5
Now we are going to write the Augmented Matrix followed by matrix A and the Identity matrix |, i.e.,
S [2 =31 1 0]
Aug[A‘l | = , Where | = |
-4 500 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
. - g 31 1g, 3= o
{_ 31 0| R,-2R; {_ 1 0| R |1 313 0| R2 |1 e
5 _" ]
0L 0 =z 1] 0 112 1 0o 1= 1
- 11 11/
3 3]
R1+%R2 1 022 22
0 1l 2 1
11 11

Here, the matrix A is converted into Identity matrix. Therefore, we get the A1 as,

5 3
5h A
Al=| == == [Answer]
2 1
11 111

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

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

4 0]
5 s

Answer

{4 0]
Let, A = |
2 5

i~ -

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

4 0f1

0

2 5

b -

Aug[A‘l] :{

1 0]
, where | = |
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 5 1 5 1
4 01 0] gz s, [0 -l0)1 -2 2 s 17 R |1 2 =
| R;—2R> | Ry{oR 2 > >
2 50 1 2 5 1 0 -10]1 -2
| | J 0 -101 -2
1] 1 |
5 — g _
2ry |1 20 3] mmy 197 °
4> 2 r4
1 0 1 1
0 1-— = —— =
10 5 10 5

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

=

[Answer]

—

'J‘||b—l

10

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

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

6 7]
8 9_'
Answer
6 7]
Let, A = |
{8 9_

Now we are going to write the Augmented Matrix followed by matrix A and the Identity matrix |, i.e.,
0]
1

6 7|1
g8 9|0

. 0] 1
Aug[A|I_|:{ | | ,wherel={0

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,

6 711 0] g,p, [6 7]1 0] oo [2 21 1] R, 2 2-1 1]
| Ro-Ry | Ri<R) | R,-3Rg |
8 90 1 2 21 1 6 7|1 0 0 1|4 =3
1 1 1] 9 7]
—R - _ - _
241)1 l 2 2 RI_R2 1 0 2 2
0y 3 R PR

Here, the matrix A is converted into Identity matrix. Therefore, we get the A1 as,

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

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

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



o 1 2
1 2 3
31 1]
Answer
0 1 2]
let, A=|1 2 3
31 1

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

01 201 0 0] 1 0 0]
Aug[A|I_|:1 2 30 1 0|,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
our AL,

0 1 21 0 0] 1 2 30 1 0 1 2 3o 1 0
123010%012100‘&01:100
31 10 0 1 31 10 0 1 0 -5 —8/0 -3 1
1 2 30 1 0 1 2 30 1 0 1 0 12 1 o0
R3tR2 5o 1 21 o o232 410 1 21 o o/ —R=R2 40 1 2|1 0 0
0 -1 04 -3 1 0 0 2|5 -3 1 00 2|5 =31
) [ | [ 11 1|
10 12 1 0] ; 1 0 12 1 0 1 003 32 3
Ry-R3 5R3 Ri+R3
_RR3 o1 o4 3 —1|—225l001 0|4 3 1|23 o1 o4 3 -1
00 2|5 =3 1 00 1|5 3 1 00 1|5 3 1
i 2 2 2 2 2 2

1 1 1
2 22| 111
Al=|_4 3 -1 :é -8 6 =2|[Answer]
5 301 s =3 1
2 2 2 ]

The value of Al is correct or not can be verified by the formula: AAL = |
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 |, i.e.,



2 3 31 0 0 1 0 0
Aug[A‘l_Iz 2 2 30 1 0f,wherel=|0 1 0
3 =2 20 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,

2 -3 3]1 0 0 2 -3 31 0 0] 2 3 3|1 0 0]
2 02 30001 o 22R1400 5 o1 1 of-BRi,l0 5 o110
3 -2 20 0 1] 3 -2 2(0 0 1] 1 1 -1-1 0 1|
1 -4 4]2 0 -1 1 -4 4|2 0 -1 1 -4 4|2 0 -1
BRs 5005 o1 1 0o =-8BRs0 s o1 1 o8R0 5 o]-1 1 o0
11 -1-1 0 1| 0 5 513 0 2 0 0 -5-2 -1 2|
11 41 1 -1] 4 R 1 O
RIR2 L0 5 0-1 1 0 |—2s0 1 0—%% 0 |2, 10—%% 0
0 0 52 -1 2| 00 5|5 1 5 01, 7
) i 5 5 5]
I _2 4 3
10 43 3 10 o 5
S EN _%% 0 21285 500 1 0—%% 0
00 11, 4, 00 1, 4,
5 5 5 5 5 5

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

2 3
= 0 =
3 : 2 0 -3
1 1 1
Al = _; < 0 |=—=| 1 =1 0 |[Answer]
": i ) -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:

30 2
1 5 9
6 4 7|
Answer
30 2]
Let, A=|1 5 9©
6 4 7

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



30 21 0 0] 1 00
A'L]_g[A‘I_Izl 5 90 1 0|,wherel=(0 1 0
6 4 70 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,

30 211 0 0] 1 5 90 1 0] 5 9]0
1 5 90 1 0—R22R1 413 o 2)1 0 o|—R32R2 413 0 2/1 0 0
6 4 70 0 1 6 4 70 0 1 0 4 3]-2
1 5 9]0 1 0] 15 9]0 1 0 11 6|2 1 -1]
R 1o —15 —25/1 —3 o|—22HR3 g 1 137 3 4B Bs g 1 13127 3 4
0 4 32 0 1 0 4 3|2 0 1 04 3|2 0
11 6]2 1 -1] ; 11 6(2 1 -1
R3 4R =
— 3702 5001 137 -3 4 |[—3F " 5lo0 1 -13]-7 -3 4
0 0 55026 12 -15 00 126 12 15
i 55 55 55
I ] [ 157 64 80 |
2 1 ~1 55 55 8§
116 ~_ . G
% 01 0 _i _3 = ﬁ, 0 1 o_i _2 =
55 55 55 55 55 55
00 1 1o 15 00 e 15 15
i 55 55 55 | 55 55 55
i 1 8 10 ]
0 0 5§q 55 f:
__Ri6R3 1 0 _i _i -
55 55 55
O s 12 15

5555 55

Here, the matrix A is converted into Identity matrix. Therefore, we get the A1 as,

1 _8 10
Al = —£ _E E :—i 47 0 25| [Answer]
35 55 55 55
26 12 15 —26 -2 15 ]
B

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

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

2 3
2 3 2
3 -3 4

Answer



Let, A =

2

3 2

3 -4

LS

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

1 2 -=3]1 0 O] 1 0 0]
Aug[A[l]=[2 3 2|0 1 0 wherel=|0 1 0
3 -3 40 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
our AL,

2 31 0 o 1 2 =31 0 O] 1 2 =31 0 0]
203 2101 o|—BR2 0o 3 20 1 ol —RB2Pyl1 1 sl 1 0
3 3 40 0 1 1 6 —6/0 -1 1 1 6 —6/0 -1 1
1 2 =3/1 0 0] 1 2 =31 0 o 1 2 =311 0o o
_BRY 01 sar o1 o] —R2R o o1 8|2 1 o —R2400 01 82 -1 0
0 -7 -11/1 -2 1 0 -7 -11|1 -2 1 0 -7 -11j1 -2 1
1 2 =3|1 0 o0 1 2 3|1 0
TR a3
R3+7R2 1 8|2 -1 o/ —f = 5l0 1 -8/ 2 -1
0 —67[15 -9 1 0 1] 15 B
I 67 67 67,
[ ] I 39 10 16 |
, 51 00 Lo 567 6 &
A q ~ A q
_Ra+8R3 g 1 0 E - _E _Ri=2R2 g 1 0 ﬁ - _i
0 67 67 67 0 0 1 67 67 67
15 9 1 15 9 1
| 67 67 67| i 67 67 67 |
[ 6 17 13 ]
0 0 li? 6: 6;
_ Ry+R3 1 0 — — -2
0 16? 67 67
15 9 1
I 67 67 67|

Here, the matrix A is converted into Identity matrix. Therefore, we get the A1 as,

617 B3]
Al = E - _E :i 14 5 =8| [Answer]
67 067 67 7
50 -15 9 -1}
v & ol

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:



[9%]
|
—_
|
[E)

2 0 -1
3 =5 0
Answer
3 -1
Let, A=|{2 0
3 -5

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

L]

(7S]

2

-1
0
=5

2]t 0 0] 1 0 0]
10 1 0|,wherel=|0 1 0
00 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

Aug[A|l_|:
our Al
3 -1 =21
2 0 -1/0
3 -5 010
1
R2-2Bq 0
0]
R2-Rj3
Ri+R2

0 0]

l

-1 2|1 0 0] 1 -1 -11 -1
0 -1/0 1 o|—2R2 5 o 1o 1
0 -4 2|-1 0 1 0 -4 2|-1 0
-1 0] -1 -11 -1 0] ; 1 -1
3 0By g 5 1la 3 o220 2
0 1 0 0 4-5 6 1 0 0
-1 0 1 I B e
6 1| 3R2 36 1
Ry B ; ‘f‘gg‘g
6 1 5 6 1
4 4 I 4 4 4|
2 1] I 5 10 1 |
8 8 L ool 8 8 8
T L I
6 1 5 6 1
4 4| ] 4 4 4

Here, the matrix A is converted into Identity matrix. Therefore, we get the A1 as,

5 10

s 8

Al = _é E
8 8

5 6

4 4

1
8
1

]
1
14

5 —-10 -1]
3 -6 1 | [Answer]
10 -12 -2

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

12. Question

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

o]
0
1

[a—

-2

= | Ln

[}

oy

Bl o O



-3 0 -1
21 0]
Answer
1 —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 =2]1 0 0} 1 0 0]
Aug[A|I_|: 3 0 -10 1 0f|,wherel=|0 1 0
2 1 00 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,

1 3 =21 0 0] 1 3 2|1 0 0 1 3 =2/1 0
3 0 —1lo 1 o2 1 3 o —1lo 1 o —B2ERi 0 9o 7|3 1 ‘
2 1 00 0 1 0 -5 4|2 0 1 0 =5 4|12 0
1 3 -2[1 0 0] 211 0 0] 1 3 =21 0 O]
“BRs Lo 4 31 1 1 /23500 4 311 1 |22 ,00 4 3]
0 -5 4|2 0 1 0 4R 0 -1 01 -1 -1 =2
1 3 2|1 0 | 1 3 =21 0o 0]
R2R3 o 0 13 R2oRs o1 1|1 a1 -2
01 —-1|1 -1 -2 00 11-3 5 9
1 3 2|1 0 0] 1 3 0]-5 10 18] 1 0 o1 -2 -3
_RoRs 5001 o2 4 7|—R1EB3 10 1 o2 4 7 |22R2 51001 02 4 7
00 1/-3 5 9 00 1-3 5 9 0 0 1/-3 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 Al is correct 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 5 7
2 —4 -5
Answer
1 2 3]
Let, A= | 2 5 7
2 4 -5

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



1 2 3[1 0 0] 1 0
Aug[A[l]=[ 2 5 7]0 1 0|, wherel=|0 1
2 -4 50 0 1 0 0

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 31 0 0 1 2 3|1 0 0] 1 2 31 00
2 05 7lo1 o221yl 1 121 o[- R1 0 1 1]2 1 0
2 4 50 0 1 2 4 -5/0 0 1 00 12 0 1
1 2 31 0 0] 1 0 39 =2 2] 1 0 0/3 -2 -1
S BN N | NI R o N D T A T G N s BN, S Y| RS TR
00 12 1 00 1/2 0 1 00 12 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 0 1

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

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

| B I N

LS ]
|

< —

[e=]
£

Answer

%]

e
|

—

Let, A=|2 3 0

L]
fa
—

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

30 11 0 0] 1 0 07
Aug[All]=/2 3 0[0 1 0|, wherel=|0 1 0
04 10 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
our AL,

30 <111 0 0] 1 =3 -1]1 -1 0] 1 -3 -1/1 -1 0
23 0o 1 o] —2R2 4> 3 olo 1 of—R22R o 212 3 ‘
0 4 100 0 1 0 4 10 0 1 10 0
1 -3 -1f1 -1 0] 1 3 -1/1 -1 0] 1 -3 0|9 -13 9|
Ry72R3 Jlo 1 o2 3 —2 B2 g 1 o0]2 3 2R L0 1 o2 3 =2
0 4 1/0 0 1 0 0 1/8 -12 9 0 0 1|8 -12 9
1 0 0/3 -4 3]
Ri&R2 3o 1 o2 3 =2
0 0 1/8 -12 9




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

3 -4 3
Al=|1_2 3 _2|[Answer]
8§ -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
31 1]
Answer
-1 1 2]
let, A=| 1 2 3
3 11

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

1 1 2]t 0o 0] 1 0 0]
Aug[A|l_|: 1 2 30 1 0/,wherel=|0 1 0
31 110 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
our AL,

-1 1 2)1 0 0 0 3 51 1 0 0 3 511 0

123010&1:3010‘ R332 11 2 300 1 0

3 1 10 0 1 31 10 0 1 0 -5 —8l0 -3 1
1 2 30 1 0] 1 2 3o 1 o0 1 2 30 1 0]

RieRy o 3 511 0‘%0 2 3@ 2 122l o0 ool -1 1
0 -5 8o =3 1 0 -5 -8jo =3 1 0 -5 -8l0 -3 1
0 2 3}1 2 -1] 0 2 3-1 2 -1| 0 0 1|5 -4 3]

RiR2 of1 0 o1 -1 1 [—B2R1 0y 0 of1 -1 1 —R2R3 0y 0 0|1 -1 1
0 -5 -8lo -3 1 01 13 3 = 01 1-3 3 -2
0 0 1|5 -4 | 1 0 01 =1 1 0 01 -1 1]

B3R 0 o1 -1 1 B2 L0 0 15 4 3 |—R22® L0001 o8 7 =5
01 0-8 7 -5 01 0-8 7 =5 00 15 -4 3

1 -1 1
Al=|-8 7 -5
5 -4 3

[Answer]

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

Exercise 5F
1. Question

Construct a 3 x 2 matrix whose elements are given by



1. 2
a;; = (1—2j)

5
Answer

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

And the given matrix is 3x2,so 1= i< 3 and 1=<j <2
Hence for i=1, j=1, a,, = 5(1_ (2% 1))% = ;

Fori=1,j=2, a,,= %(1— (2% 2))2 =§
Fori=2,j=1la,, = 2(2—(2x 1))*=0
Fori=2, j=2 @,, = 51(2_ (2% 2))2 =2
Fori=3,j=1a,, = 51(3— (2% 1))2 =§

Fori=3,j=2 a;, = 2(3—(2x2))% =3

Hence the required matrix is :-

[SEN I = o N
SR SN RN

2. Question

Construct a 2 x 3 matrix whose elements are given by

1, .. .
Answer

The elements of the matrix are given by, a; = %| —3j+jl

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

Fori=1, j=1, a,, = %|—3(1)+ 1 =1

o 1 1
Fori=1,j=2, a,, = 5|—3(1)+ 2| =3
Fori=1, j=3, a,; = %|—3(1) +3|=0
Fori=2, j=1, a,, = %|—3(2) +1] =g
Fori=2, j=2, a,, = %|—3(2) +2|=2

Fori=2, j=3, ayy = 7|-3(2) +3| = 2

Hence the required matrix is :-

[SE I S A
MW o

1
5
2
3. Question

x+2y -y| [—4 3]
If . ) | = | find the values of x and y.
3x 4 4

Answer



On comparing L.H.S. and R. H.S we get,
PSS P

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

—y =3 ...(ii)

From (i), (ii) and (iii), we get,
y=-3andx =2
4. Question

Find the values of x and y, if
1 3] [y o] [5 6]
2 M §
0 x| |1 2! |1 8
Answer

2fp Jd+ 0 2=E
[ 2+l 2= 8

Using the property of matrix multiplication such that h is scalar, h[a 2] = [ah bh]
c

ch dh

Using the matrix property of matrix addition, when two matrices are of the same order then, each element gets added to
the corresponding element,

R R E P et

[3 26I]+T 3]2[2?; 2x6+2]

P s d-E

Comparing each element we get,

=

2+y=5, =2 y=3
2X+2=8, =2x=3

5. Question

2] -1 [10]
If x.[ |—}_[ . |={ < |_findtheva|uesofxand y.
Answer
; 12 —17 _ 110
Given, x. [3] +y.[1]—[5]

2+ [71=[30)

And we have,

[21: - y] _ [10]

3x+y 5

Solving the linear equations, we get,

x=3y=-4



6. Question

X 3x-y| [3 2]
If "= |- find the values of x, y, z, w.
2x+z 3y -w| 7

Answer
Given,

[ X 3x—y _[3 2
2x+z 3y—-w| l4 7

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

3x-y=2

y=7

2X+z=4,

z=-2,

3y-w=7,

w=14

7. Question

x 61 [ 4 x+y x vy
If |_ v | =3 Y | find the values of x, y, z, w.
1 2w |z Z W

— +W 3 ]
Answer
Given,
Li £J+sz x;ﬂ=3ﬁ "

First applying matrix addition then, comparing each element of the matrix with the corresponding element we get,
[a b]+e f]:[a—l-e b+ f

c d h c+g d+h

[x 6]+ 4 x+y]=[3x 3y

-1 2w Z+w 3 3z 3w

[ x+4 6+x+y]: 3x 3_1_;]
—1l+z+w 2w+3 3z 3w

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

X=2

2W+3 =3W, oo (ii)

w=3

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

y =4,

And -1+4+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 (3% 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 0 0 1 0 0 4 0 O
0 -2 0|+|0 3 0(|=]0 1 0
0 0 5 0 0 —4 0 01

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

Show that

cos® sin®|
cos 6- . |—51118-
—smB cosHO

{sine —cos0 |

cosB sinB

Answer
We have to show that

cos@ sind

+ sin&.[
—s5iné cos 6‘]

cosr:?.[ siné —cos&]:[g (ﬂ

cosfd  siné
Multiplying the scalars with we get,

[ cos @ X cosé cos8 X sinﬁ‘] N [51116 xsinf sinf x (— cosﬁ‘)]

[cos6 X (—sin@) cosé xcoséd]  lsind x cosé sind x sin#
[cos? 6 + sin@ 0 ]
0 cos® 68 + sin®6

And we know that cos2 8 + sinZg = 1

[cos? @ + sin®é 0 ] _ [1 0
0 cos® 6 + sin’6 01

Hence, proved.

10. Question
1 -5 3 1]

fA=|-3 2|and B=| 2 -1/. find the 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,

1 -5 3 1
A= 1-3 2 JB=12 -1
4 =2 -2 3

WE have A+B+C=0,

So C = -A+B,
1 -5 3 1
—C=|-3 2 +] 2 -1
4 =2 -2 3
—4 4
C= 1 -1
-2 -1
11. Question

coso. —sind | ] .
IfA=| | then find the least value of a for which A + A" = I.
smao Ccosa |

Answer

Given, 4 — [COSG‘I —sma]

sina cosa



Here, A’ i.e. A transpose is [ cosa sma]

sina cosa
We are given that A+A’=I

o [cosa —sina]+ cosa sina]_[l 0]
"lsina cosa —sina  cosa 0 1

After doing addition of matrices, we get,

[cosa+cosa sina—sina]_ 1 0]
sina —sina cosa +cosa 0 1

[2'335(1 chsa]:[(l) g]

On comparing the elements we get,

2cosa =1
- . 1
This implies, cosa = 3

For g belongsOtomw, a = %

12. Question

Find the value of x and y for which

2 3x] [1]
B NEH
Answer
Given,

—37 1x

[ T1G1=14]
Applying matrix multiplication we get,
[21: - By] _ [l]

X+y 3
On comparing the elements we get, 2x-3y =1,
X+y = 3,
On solving the equations we get, x=2, y=1

13. Question

Find the value of x and y for which

X vy 1__ 3]
3y x_| :_|_ s_|'

Answer
Given,

x ¥ 1 3
[3y x] [2] - [5]

. . . X+ 2y 3

Appl t Itiplicat h , Sl =

pplying matrix multiplication we have [3y+ 21_] [5]
On comparing the elements with each other we get,
The linear equations, x+2y=3, 3y+2x=5
On solving these equationswegetx =1,y =1

14. Question

4 5]
If A = | show that (A + A’) is symmetric
1 8



Answer

Given, 4 = [‘i g] and 4’ = [g é
Then, (A +A") will be, [i g]+ g é] = g 166]

8 6 ] is @ symmetrical matrix.

Th tri
e matrix | -,

15. Question

-

If A = ; ) | and show that (A - A’) is skew-symmetric

5

Answer
Given,

A= i g],and
-[3

a-w=[3 -l o=l 5l

AJ

The matrix [(l]I _01] is skew-symmetric.

16. Question

2 -3 -1 2
IfA:{ |andB:[ | find a matrix X such that A + 2B + X = O.
4 5 0 3

Answer
. _[2 -3 _[-1 2
leen,ﬂ—[‘dr 5],8—[0 3]
We need to a matrix X such that, A+2B + X =0
We have, X = -(A + 2B),
2 -3 -1 2
X=- [4 5]+2[0 3]
X__[Z—i—(—z) —3+(2x2)
N 440 5+ (2x3)

-1

X:[—O4 —11

17. Question

-

4 2 -2 1]
If A = | and B = | find a matrix X such that
1 3 3 2

3A-2B+ X=0.

Answer

. 4 2 -2 1
leen,ﬂ—[1 3]and8—[3 2]
We have 3A-2B+ X =0

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

x=-3fp 523



CBx4+2x2 3x2-2x1

¥="l3x1-2x3 3x3-2x2
—16 —4

X_[ 3 -5

18. Question

cos o sin o |
If A = | show that A’ A = 1.

—sin ¢ cos d.
Answer

Given, 4 = [ cosa Slllﬂ]

—sina cosa

4= [cosa — sina]
sina cosa

Then , 44’ — | €os¢@ sina][cosa —sina]

—sina cosallsina cosa

Applying matrix multiplication we get,

AA" =
[ cosa X cosa +sina X sina cosa X (—sina) +sina x cos a ]
(—sina) x cosa +cosa x sing (—sina) % (—sina) + cosa X cosa
44" — [COSECL' + sin‘a 0 ]
0 cos®a + sin*a

Hence, A4 = [3 2 =]

As we know that cos?a + sinfa =1

19. Question
If A and B are symmetric matrices of the same order, show that (AB - BA) is a skew symmetric matrix.
Answer

We are given that A and B are symmetric matrices of the same order then, we need to show that (AB - BA) is a skew
symmetric matrix.

Let us consider P is a 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

2 3
If A = l_JaMﬂm=x14x+LﬁMﬂm.

Answer
Given, 4 = ﬁ g]

f(x) = x2 - 4x + 1,

f(A) = A2 - 4A + |,



SRl F L R R F R P

Ay = [4+3-8+1 6+6—12+0]
242-4+0 3+4-8+1

w3 3

21. Question

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)

A=A,
2A’ =0
A'=0
Then, A=0

Hence proved.
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