CLASS24

Chapter : 5. MATRICES

Exercise : 5A

Queslion: 1

If (i) Number of rows = 3

(ii) Number of columns = 4

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

=12

(M a;; = elementof i*" row and j** column

;= 8
= V2
,4=1
33 =4
=0

Question: 2

Solution:
3 5 4 -2
LA = - 4l
0 V3 -1 —

Order of matrix = Number of rows x Number of columns

=(2x4)
6 -5
ii. B= 1 4
2 &l
=~ =]

Order of matrix = Number of rows x Number of columns

=(4x2)

m.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)
e |

v.E=| 3

a

Order of matrix = Number of rows x Number of columns

=(3x1)

vi, F = [6]



Order of matrix = Number of rows x Number of columns CLAssz4

=(1x1)

Queslion: 3

Solution:

Number of entries = (Number of rows) x ([Number of columns) = 18
If order is (a x b) then, Number of entries =axb

Sonowaxb =18 (in this case)

Possible cases are (1 x 18),(2x9),[3x6),(6x3), (9x2),(18x 1)

Conclusion: If a matrix has 18 elements, then possible ordersare (1 x 18], (2 x9), (3x 6), (6 x 3),
(9x2),(18x1)

Question: 4

Solution:

Number of entries = (Number of rows) x (Number of columns) = 7
If order is (a x b) then, Nummber of entries =ax b

Sonow axb =7 (in this case)

Possible cases are [1x 7), (7 x 1)

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

Given: aj) = (2i - j)

Now,aj1=(2x1-1)=2-1=1

aja=2=x1-2=2-2=0

ag]=2x2-1=4-1=3

agg =2 x2-2=4-2=2

az1=2=x3-1=6-1=5

aznp=2x3-2=6-2=4

Therefore,

1 0
A=13 2
5 4

Questlion: 6
Solution:

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

Given aq = -.
]
1
So.ay; = La,= a5 =
= 2,05 = 1,8,5= ;



1 1
U3 CLASS24
2 1 =
So, the matrix = 2 3
3 -1
4 2 2
3
R
2 3
2 1 =
Conclusion: Therefore, Matrix is 3 3
3 ;1
4 2 °
3

Queslion: 7
Solution:
It is a (2 x 2) matrix. So, it has 2 rows and 2 columns.

(1+27)2

Given a; =

Su.a“—-

[ERN-]
-
W

., = 8,a,, = 18

So, the matrix = [

ol
3

18

Conclusion: Therefore, Matrix is = l

Ll
— 5]
‘:C”l‘.u
—

Queslion: 8
Solution:
Itis a (2 x 3) matrix. So, it has 2 rows and 3 columns.

!:—.".”:

=

Given o, =

w

1 5
S0.ay, = 5.0, = 5. 03 =

u

= 0,0,,= 2,0,;= 8

2

uu

1
e

So, the matrix = I

|

Conclusion: Therefore, Matrix is I

RSN
cora |

0

=
RN
3

oG
—

Question: 9
Solution:

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

. =31+
Giveng,  — 221
i 2
1 1
So.a,, = l.a,, = 3 Mz = 0.a,;,= 3
5 3
Az =3.@2= 2,833= 3= 1,

R

-
i3y = 4, 03, = 7 a3 = 3,a,5=

So, the matrix =

[ O
NI S I S



Conclusion: Therefore, Matrix is

o e
R I S
W onlw O
(TR R I

Exercise : 5B

Question: 1

lfA+B:[_21 IR R

_lg 3 2
sea=fy 5 V1573

513 mea

Therefore, A+ B=B + A
This is true for any matrix
Conclusion: A+ B =B+ A

Question: 2

3 5] [-1 -3 0 2
lf[A+B]+C=(2 0|+|a 2 )+ 3 —4
6 =1 . 2 1 6
2 2 0 2
2(2 211413 —4
4 2 1 6
2 4
=15 -2
5 8
3 IS L1 31 400
A+(B+C) =2 +( 4 2|+|3 —4)
6 —1 A 3 1 6

s N

2 gE
=|5 =2
5 8

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

Question: 3

wza-2(fy 5 )

_[g i 40]
eam=[3 5 A1 5 )
;[—83 % —Oa]

Conclusion: (2A-B) = 8 2 0 I
-3 7 -8
Question: 4

LetA+ZB=§ ;]+2[[_12 g])

:[g ;]“L —24 1611

CLASS24
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10

Conclusion: (A+2B) = [ 41 12

ii. B -4c

sac [y Y-l 3

2 5] [12 16

:[ g —17

-14 —11

Conclusion: B-4C ;[ 9 -17
—-14 -11

iii. A- 2B + 3C

wansc- g-a(lly eal? 3

-2 9-12 Sl+fE 5
:[*6 13]

16
Conclusion: A28+3C_[ 6 143

Question: 5

LetsA-3B+ac — ([0 L %)) 3([] jz EORR (N

=([205 —7 l) ('o :2 1f| _’U L-}I’
n 5531 114 —_‘57'; +[_816 SD ‘.’_:

_[ _11]

Conclusion: 5A-3B+4C = |g g =4

1 11

Queslion: 6

5 10 15
IfA=|2 3 a4
1 ONEESE
[3 108Nl
5 5 5
A2 3 ¢
3 5 5
1 0\\=s
-5 5 5
1 2 -3
2 3 4
A=I5 5 s
S0 -1
5

O wlweg

Conclusion: A = I

| |
AR
——

W Ul

Queslion: 7
Solution:
Add (A+B) and (A-B)
1 0 2} [—5 -4 8

Weget[A+B]+[A-B]:ls 4 —-G6|+|11 2 0
7 3 8B -1 7 4
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-6
6 10 12
-2 -2 5
A=1lg 3 -3
3 5 6

Now Subtract (A-B) from (A+B)

10 2 -5 -4 8
(A+B)-(A-B) = |5 4 —6] 1 2 o]
7 3 8 -1 7 4
6 4 -6
?B)=[-6 2 -6
8 —4 4

—Z2 =78 3 2 -3
Conclusion: A — | g R | L2 = || -
3 5 6

Question: 8
Solution:
Add 2(2A-B) and [2B+A)

2[2A—B]+[2B+A]=2(|6 —6 0|)+I_3 2 5

R 2 ! B -7
sas (T 7 el T S
sa-[15 10 5]

-10 5 -5

A:[3 —2 1]
-2 1 -1
s=a(2 2 ]-[5 Y

:[—64 _24 —22] [—64 -26 ?]
A 1 2 W

B—
0 0 3

Ccmclusion:A:[732 _12 jl]'B*g g _23]

(GIVEN ANSWER IS WRONG for question 8)

Question: 9
Solution:

. 3 5 -9 6 2 3
G =
1ven[_1 4 _,]]er [4 8 6
_[e 2 31 _[13 5 -9
l—[4 8 5] -1 4 -7
:IB -3 12

5 4 13

e 3 -3 12

Conclusion : x = [5 4 13

Questlion: 10

IfGiven A+B-C=40

-2 3 5 2
4 5 |+|-7 3|-c=0
1 -6l le 4
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5

3 5
Conclusion: ¢ = -3 8

Question: 11
Solution:

2([y N[5 slex-0
x=[g 32 3D
[0 3l &
-7 o
Conclusion:X:[—oB —H

Question: 12

2 o A+l o ale-e
e R B
=[5 6 -

Conclusion: € = l_3 N

L 1
Question: 13
Solution:

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

a 0 O
Z=10 b 0
0 0 c
2 0 0 -3 0 0
So,A+2B= |0 -5 0|+2(Jo 7 0)
0o 0 9 0 0 14
2 0 0 -6 0 0
=0 -5 0|+ |0 14 O
0o 0 9 1] 0 28
4 0 0O
=10 9 ©0©
0 0 37
=diag[4,9,37]

Conclusion: A + 2B = diag[4,9,37]
(Given answer is wrong)
iLB+C-A

If Z = diag[a,b,c], then we can write it as
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00 r
-3 0 0 4 0 0 2 0 0
B+C-A=1|0 7 {]]+I0 -6 Gl—lﬂ -5 DI
0 0 14 0 0 3 0 0 9
[—1 0 UI
=10 6 0
0 0 8
=diag[-1,6,8]

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

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

a 0 0
Z=10 b 0
0 0 r
2 0 g -3 0 0 4 0 0
2A+B-5C =2{||o0 -5 o|]+|0 7 o|=-5(o —6 o)
0 0 9 0 0 14 e 0 3
4 0 0 -3 0 0 20 0 O
=lo0 —10 of|+|0o 7 o|-|0o —30 o
0 0 18 0 0 14 o
-19 0 0
=l 0 27 0
0 0 1/

= diag[-19,27,17]

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

Queslion: 14

Solution:

ulp gl il

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

awven [ 23] = [{

So,x+y=8andx-y=4
Adding these two gives2x = 12
=>X=6

y =2

Conclusion: x=6andy =2

Cfa+s 7 ] [x=3 7]
11. =
0 3}1—TJ 0 —SJ

. 2x+5 7 _[x=-3 7
leen,l 0 3_"771_[ 0

-5

So, 2x+5 = x-3 and 3y-7 = -5

3 2 z
= "l— :)')—';
=2y+5=1x—-3 =21x=-8

Conclusion: x = -Bandy =

W
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2x+3=7=>x=2
2y-4=14=y=9
Conclusion: x=2andy =9

(Given answer is wrong)

Question: 15

Solution:

& 2l
2 A1+l 3l 8

[2*;’ 5 6]

?1+:> B [
So,2+y=5and 2x+2=8

iey=3andx =3
Therefore, x+y=6
Conclusion: Thereforex+y =6

Question: 16

lflf[f_ z] _I; i

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

Given, | X ¥ ZJ'I [1
12v+z x+y] Lo

sl
Sa.x-y=1.x+y=5.2y =4 and 2y+z =9
Therefore, x+y = 5

Conclusion: x+y =5

(Givenanswer is wrong)

Exercise : 5C

Question: 1 A

Solution:

Given : 2 _1]and

A=|3 0 B=

-

0 4]

Matrix Ais o mlcler 3lx 2, and Matrix B is of order 2 x 2

To find : matrix AB and BA

Formula used :

CLASS24
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gy Ay g ... dg Iy Mya

oW s — T i e

by I

Ml fn2 w3 ... fun by bz

CUTEV ol POV g
ol

Cal Cn2
Where cjj=ajib1j+ ajzbzj+ajzbzj+ ..o + ainbp;

If Ais amatrix ofordera x b and B isa matrixoforder ¢ ¥ d ,then matrix AB exists and is of
ordera x d ,if and only if b = ¢

If Ais amatrix oforder a X b and B isa matrixoforder ¢ X d ,then matrix BA exists and is of
ordercx b ,ifandonly ifd =a

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

_ 2 -1 22+ (-1)(0) 23+ (-1
Matrix AB = 5 o] x [‘02 i] ~| 3¢ 22410000  3(3)+0(4)
— 1 —1(=2) +4(0)  —1(3) + 4(4)
—440 6—4 — B
MatrixAB=)_ 640 9+0 J [—6 9}
2+ Ol | 2 45

—ar 2
Matrix AB = 6 9
2 13

-4 2
Matrix AB = 6 9
L2 13
For matrix BA,a=3b =c = 2,d = 2 ,thus matrix BA exists, if and only if d=a
But3 =+ 2
Thus matrix BA does not exist
Question: 1 B

Solution:

Given : —1 1] and 3 TN
A=|-Jgs Bi=—jpo] 2
Matrix A is of order.3 x 2, and strics B is oborder 3 x 3
To find : matrix AB and BA
Formula used :
colimn g

Ayl Wz agy ... Wi by s O

roNw g — N ‘l - by b

b | =

Ml a2 dnd ... fnn byt by 1o

CREEY o0l oW s
ol

Cut Co2

Where cjj= aj1b1j+ ajzbzj +ajzbzj+ ... + A@inbp;

If A is a matrix of order a x b and B is a matrice of order ¢ x d ,then matrice AB exists and is of



ordera X d,ifand only ifb = ¢ CLAssz4

If Ais amatrix of ordera X b and B is a matrice oforder ¢ X d,then matrice BA exis.s anu 15 ul
orderc X b ,if and only ifd = a

For matrix AB,a=3,b = 2,c = 3,d = 3 ,thus matrix AB does notexist,asd #a
But2 + 3
Thus matrix AB does not exist

For matrix BA,a=3,b=2,c = 3,d = 3 ,thus matrix BAis oforder3 x 2

asd=a=3
3 -2 1 -1 1
0 1 2|x[|-2 2=
. -3 4 -5 -3 3
Matrix BA =T 3_y_2(=2)+1(=3)  3(1)—2(2) + 1(3)
-1+ 1(-2)+2(-3) o1+ 1(2)+2(3)
—3(—1)+ 4(=2) - 5(=3) —3(1)+4(2) — 5(3)
-3+4-3 3—4+3 -z 2
MatrixBA=|0-2-6 0+2+6 =|B 8‘
10 —10

3—-8+15 —3+8-15

Matrix BA =| -8 8

10 —-10|

=% 2
Matrix BA=|-8 8

10 —-10

Question: 1 C

Solution:

Given : _and 1
01 5
A= | B=|-1.0
24 0 -
4 s
Matrix A is of order 2 X 3 and Matcix' B isol order 3 x 2
To find : matrices AB and BA
Formula used :
colinmm

TR S P I & P T T by by

pl @n2 ad ... fnn [

CREIY o oW g
colun g

Cul o2

Where cjj = 3i1b1j + aizsz + aj3b3j R USRI 3 ajnbnj

If Ais amatrix of ordera X b and B isa matrixof order ¢ X d ,then matrix AB exists and is of
ordera x d ,if and only ifb = ¢

If Ais amatrix of order a X b and B isa matrixof order ¢ X d ,then matrix BA exists and is of
orderc x b ,if andonly ifd = a

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

b=c=3



Mt an [0 1 —5]x[_11 gl o+ 1-1-50 o +10-557 CLASS24

0 0 T2+ 4(-1)+0(0) 2(3)+ 4(0) + 0(5)

-1-0 0}0725:[—1 -25)
—a+0 6+0+0l 12 ¢

Matrix AB = [D

Matrix AB = I_é _25]

Matrix AB =[71 725]
-2 6

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

d=a=2
1 3 , 100+ 3(2) 11 +3@) 1(-5)+ 3(0)
Matrix BA = | U]x [g j‘ *05]= —1(0)+0(2) —1(1)+0(4) —1{-5)+0(0)
0 5 0(0)+5(2) O0(1)4+5(4) 0(=5)+5(0)

0+6 1+12 -5+40
MatrixBA=|0+0 —-14+40 5+0
0+10 0+20 0+0

6 L3N
MatrixBA=|g -1 5§
10 20 O
6 13 -5
MatrixBA=|g -1 5§
10 20 0O

Queslion: 1 D

Solution:

Given: A=[123 4] and

B_

| |
Matrix A is of order 1 ¥ 4 and J\/fall‘ix Bisoforder4 x 1
To find : matrices AB and BA
Formula used :
column

app g2 ag . Min by

TR G R o

dpl Ay2 A3 ... Ann bt bz

SHEYY ol Tew

colimn

Where cjj= ajibij + ajzbzj + aizbzj + oo + @inbpj

If Ais amatrix of ordera X b and B is a matrix of order ¢ X d ,then matrix AB exists and is of
ordera x d ,if and onlyifb=c¢c

If Ais amatrix of ordera X b and B is a matrix of order ¢ X d ,then matrix BA exists and is of
orderc X b ,if and only ifd = a

Formatrix AB,a=1b=4,c=4,d = 1 ,malrix AB exists and is of order 1 X 1.as

b=c=4

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

e N



Matrix AB=[1+4+9 + 16] = [30] CLA5524

Matrix AB = [30]
Matrix AB = [30]

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

d=a=1
1 1(1) 1(2) 1(3) 1(4)
. _ 2(1)2(2) 2(3) 2(4)
Matrix BA = |2 x[1 23 =
s| X123 M= 1301)302)3(3)3()
-4 4(1) 4(2) 4(3) 4(4)
123 4
MatrixBa = |23 6 8
36 9 12
L4812 16
123 4
MatrixBA = [24 6 8
36 9 12
L4812 16
Question: 1 E
Solution:
Given : 2 1] and B y
0
IAR= || 30t B-= ]
—-1 2.

Matrix A is ofslldelnB % 2 and Malrix B is of order 2 % 3
To find : malrices AB and BA

Formula used :

J colimm g
LA 77 BT s Uy Cun

Where cjj= aj1bij+ ajzbzj+ajgbzj+ ...+ ajbpgj

If Ais amatrix of ordera X b and B is a matrix of order ¢ X d ,then matrix AB exists and is of

ordera X d ,if and only ifb = ¢

If Ais amatrix of order a X b and B isa matrixof order ¢ X d ,then matrix BA exists and is of
orderc x b ,if and only ifd = a

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

b=c=2
2 1 2D+ 1(-1)  2000+1(2)  2(1)+1(1)
Matrix AB = | 3 2Ix[_11 O =32 3@+ 300 +20)
11 S+ (=) —1(0)+ 1(2) —1(1)+1(1)
2-1 0+2 2+1 1 2 3
MatrixAB=|3-2 0+4 3+2|=|1 4 5
“1-1 042 —1+1 L2 2 0
1 2 3
MatrixAB=|1 4 §
2 2 0




1 4 5
-2 2 0

1 2 3
Mateix AB = I l CLASS24
Formatrix BA,a=3b=2,c=2,d = 3 ,matrix BA exists and is of order 2 X 2,as
d=a=3
2 1 . .
Man-ixBA:[l 0 1] w3 ol [1@FoE+10-1) 1D +0(2)+1(1)
-1 2 1 11 —1(2)+2(3)+ 1(=-1) —-1(1)+2(2)+ 1(1)

2+0-1 1+0+1 =[1 2
-2+46-1 -1+4+1 3 4

Matrix BA =

Matrix BA = [:1; i]
Matrix BA = [; i]
Question: 2 A

Solution:

Given : A =

ey and B=| 11
6

3 4|
Matrix A is of order 2 X 2 and Matrix B is of order 2 X 2

To show : matrix AB = BA

Formula used :

.. e v

Where cjj=aj1b1j+ ajzbaj+ajsbzj+ ... +aipbpj

If Ais amatrix of ordera x b and B is a matrixof order ¢ x d ,then matrix AB exists and is of
ordera X d .if and only if b = ¢

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

For matrix AB,a=2,b =c=2,d = 2 ,thus matrix AB is of order 2 X 2
5(2) — 1(3) 5(1)71(4)]
6(2)+7(3) o6(1)+7(4)

7 1
33 34

Matrix AB = Ii ;1] X I; }}]=

Matrix AB = | 1073 5__4]=[
12+21 6+28

Matrix AB = 1373 3}4]

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

) 2o 5 —1) [2(5)+1(6) 2(-1)+ 1(7D)
Matrix BA= 3 4 X Iﬁ 7]7 3(5) +4(6) 3(—1)+4(¥)
i 10+6 —2+7 16 &
Matrix BA = =
atnx 15424 —3+28l 139 25
Matrix BA = 16 5]
39 25

Matrix BA = [ég 255] and Matrix AB = [3"3 3‘4]



Matrix AB ¥ BA CLA5524

Question: 2 B

Solution:

Given : 1 2 3] and -1 1 0
A=/0 1 0 B=0 -11
Matrix A is o er(]}r 3@& 3,and M S‘x B té OféLdeI‘ 3Ix3

Toshow : matrix AB = BA

wydyg o g by by by
ax otz oaan | o= | by b b
aa dir o by b by

[ by +aabyy by anbo van

The formula used :

v myabay aypybyy = ayobog + apaba
eabiy  any by + asabog + agbyy
+mabar  asbyy +agbiy v agbyg

by + asabyy +aabyy azly + o
agpbyy + by +apby anbs boagn

If Ais amatrix of order a X b and B isa matrixof order ¢ X d ,then matrix AB exists and is of
ordera X d ,if and only ifb =¢

If Ais amatrix of ordera X b and B is a matrix of order ¢ X d ,then matrix BA exists and is of
orderc ¥ b ,if and only if d = a

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

Matrix AB =
1 24 -1 1 0
0 1 0fx |0 -1 1
1 1 0 2 3

1(-1) + 2(0) + 3(2) 1(1) +2(-1) + 3(3) 1(0) + 2(1) ¢ 3(4)
0(—1) + 1{0) + 0(2) 0(1) +1(-1)+0(3) 0(0)+ 1(1)+0(4)
1(-1)+ 1(0)+ 0(2) 1(1)+ 1(—1)+0(3) 1(0)+ 1(1}+0(4)

-1+04+46 1-2+9 0+2+4+12 5 ] 14
Matrix AB=| 0+0+0 0-1+0 0+14+0]=]0 -1 1
—IREENINE TN — 1 LAY + 1 -+ -1 0 1
5 8 14
MatrixAB=| o9 -1 1
1 0 1

For matrix BA,a=3,b =c = 3,d = 3 ,thus matrix AB is oforder 3 x 3

Matrix BA=

-1 1 0 1 2 3] [F1W+10)+0(1) —1(2)+1(1)+0(1) —1(3}+1(0)+0(0)
Io -1 1| x o 1 0] 0(1) ~1(0) + 1(1)  0(2) — 1(1) + 1(1)  0(3) - 1(0) + 1(0)
2 3 4 1 1 0ol [ 2(1)+3(0)+4(1) 2(2)+3(1)+4(1)  2(3)+3(0) + 4(0)

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

—1+0+0 —2+1+0 3+0+0] [1 =l 3J
2+0+4 44344 6+0+0 6 11 &6

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

6 11 6

-1 -1 -3 5 8 14
Matrix BA=| g 0 0|andMatrixAB=|p -1 1

6 11 o6 -1 0 1

Matrix AB + BA
Question: 3 A

Solution:

Given : 1 and _
cos® -sind cos ¢ —sin |
A=| . : i | B=| . B0 b |
sin® cos8 | sin ¢ cos ¢ |



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

To show : matrix AB = BA

Formula used :

colimn g

ey wyz an din iny Mz
row g = ["I i U “Ten "';I f';u
fAal (2 e in fl,;[ h.:—_»
LT IS ] CICHL N PR Tin
"n..l ¢ .-1.' J :..,

Where cjj= aj1b1j+ ajzbzj + aigbzj+ ...

CHETY ofl FoWw

colmn g

weenees + Ainbpj

CLASS24

If Aisamatrix ofordera x b and B isa matrixof order ¢ X d ,then matrix AB exists and is of
ordera x d ,if and only ifb = ¢

If Ais amatrix of ordera X b and B is a matrixof order ¢ ¥ d ,then matrix BA exists and is of
orderc X b ,ifand only if d = a

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

Matrix AB =

[cosﬂ —sinB] [cosﬁ —sinQd

sinB  cosO sin@

Matrix AB = [

Matrix AB - I

Matrix BA=

cosd —sin® ]cos@
sin®@ coso sinB

Matrix BA = I

Matrix BA = Matrix AB =
Thus Matrix AB = BA
Question: 3 B

Solution:

I(‘USGCOSO — sinGsin®
sinBcos® + cosBsingd

Given : 1 2 1] and

A=l3 1 2
3

cas0
y [cosﬂcoso - 5in0sinQ
sin@cos® + cos0sind

cosBcos0 — sinBsin®
sinBcosd + cosbsingd
casBecos — sinBsing
sinBcos® + cos6sind

—sinf
cosf
N Ims()rose — sin0sing

s5in@cosB + cos@sink

cosBcos0 — sinBsind
sinBcos® + cosBsind

-
Matrix A is lorder I 3 and Ma

To show : matrix AB = BA

dyy
axy
gy

Formula used :

e

g

CEE]

g

a1y |

Ay + agzhy
- tarby + by agby

by + aachy

costsind
—sin@sin® + cosBeosp

sin0sino

—cosBsin® — s'mBsinO]
—sinBsin® + cosBcoso,
—cosBsin® — sindsino
—sin@sin0 + cosbcosO
For matrix BA,a=2,b=c= 2,d = 2 ,thus matrix BAis oforder 2 x 2

—cosPsing — sin@cosd
sinQ@sing + cos@cosh

—cosBsin® — sindsin®
—sinBsin® + casbcoso

(10
-1

by
< | by
by

+ayshy

R ERLAT

-4 -1
50

byy o by
bry by
bay b

LISLISE
azitg

agybya

J‘i}?B is_b:;L orcie 13 X3

+ Mg

ool

apphyy

agibys g

< ayhy

g+

—cos0sin® — sindsin®
—sinfsin®+ cosBcos@

wazlhs

AL ELE
+ agabyy

+ dyghay



If Ais amatrix of ordera X b and B is a matrix of order ¢ X d ,then matrix AB exists CLAssz4

ordera x d ,if and only ifb = ¢

If Ais amatrix of ordera X b and B isa matrixof order ¢ X d ,then matrix BA exists and is of
orderc X b ,if and only ifd = a

For matrix AB,a=3,b = c = 3,d = 3 ,thus matrix AB is of order 3 x 3
1 21 10 —4 -1

3 4 2| x|-11 5 o~

1 3 2 9 -5 1

1(10) + 2(-11) + 1(-9)  1(—-4) + 2(5) + 1(-5) 1(-1) + 2(0) + 1(1)
3100+ 4(—11) +2(—9) 3(—H)+4(5)+ 2(—5) 3(—-1}+4(0)+2(1)
1(10) + 3(-11) + 2(-9)  1(-) +3(5) + 2(-5) 1(-1) + 3(0) +2(1)

Matrix AB =

10-22-9 -4+10-5 -1+0+1 -3 1 0
MHtﬁXAB‘[BO—M;—]S —-12+20-10 -3+0+2 _[—32 -2 —1]
10—33—-18 —4+15—-10 —-1+0+2 —41 1 1
-3 1 0]
MatrixAB=|-32 —2 —1
—-41 1 1

For matrix BA,a=3,b =c = 3,d = 3 ,thus matrix AB is oforder 3 x 3

Matrix BA=
10 -4 -1 1 2 1
-11 5 0| %X|3 4 2|=
9 i 1 1 3 2

10(1)—4(3)—1(1) 10(2)—4(4)— 1(3) 10(1) —4(2)— 1(2)

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

10—12—1 20—-16-3 10-8-—2 -3 1 0

Matrix BA=(-11 + 15+0 22120+ 0 11*10+0j—[4 —2 1j
9 15+ 1 18-20+3 D . 1T — | 1

Matrix AB + BA
Questlion: 3 C

Solution:

Given : 1 3 —1]and (2 S

A B=

-1 2 IJ
Matrix Ais o %)1‘d91‘ 3_)C]_§ and Mahj;s} is?)[o?d r3 x 3

To show : matrix AB = BA

i1y apy LIV T TF
an  ax axm | x| &y be b
M iz A LT P

[ aytyy £ apby = apby anbo 4 oabe < apbo apby 4 oagebas < agabag

Formula used :

anbyy + dazbay + @21l anbiz + aazbaz + azbyr anbiy + b + azb

anibpy o+ by < wnbsy anbn +agbn < anbny anbyg s eeba - anbs

If Ais amatrix of ordera X b and B is a matrixof order ¢ X d ,then matrix AB exists and is of
ordera x d ,if and onlyifb =c

If Ais amatrix of order a X b and B isa matrixof order ¢ X d ,then matrix BA exists and is of
orderc X b ,if and only ifd = a

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

22 -1 x|-1 2 —1|°

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

Matrix AB =




-2-3+46 3+6-9 1-3+4

_ [1 ° "l CLASS24

MatrixAB=|-4-24+46 6+4-9 —-2-2+4 010
—-6+0+6 9+0—-9 —-3+0+4 0 0 1
1 0 0

MatrixAB=|0 1 0
0 0 1

For matrix BA,a=3,b = c= 3,d = 3 ,thus matrix AB isoforder 3 x 3

—2 3
Matrix BA = 2 ] [ ]

—6‘5‘

—2(D)+3(2)—1(3) -2(3)+3(2)—1(0) —2(—1)+3(-1) —1(-1)
Matrix BA=1_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
MatrixBA=|0 1 0
0

0 1
1 0 0
Matrix AB=MawixBA=|0 | 0
00 1
Question: 4
S -
If Given A= | SIS | . B =[-1 3 1
1 -3 —4] 1 -2 -3

Matrix A is of order 3 X 3 and MatrixB isoforder 3 x 3

To show : matrix AB = A, BA-B

D . ) [
e ot 7 5. b O
M W g e v, |

[ by + 1k IS UTTNCITTORE (1, bos < 1 908 g oty = g2y <ot

Formula used :

axybyy 4 o) anlay  anbyg + ax:b oy oz + oeabil R

|
iy + o1y TR agibyy + et b tihy = anebog + by

If Ais amatrix of ordera X b and B isa matrix of order ¢ x d ,then matrix AB exists and is of
ordera X d ,if and only ifb = ¢

If Ais amatrix of ordera X b and B i1sa matrixof order ¢ X d ,then matrix BA exists and is of
orderc X b ,if and only ifd = a

For matrix AB,a=3,b = c = 3.d = 3 ,thus matrix AB is oforder 3 x 3
2 3 ] [ —2 —4] ”
3 —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(-14) - 3(4) - 4(-3)

2 -3 -5
=[-1 4
1 -3 —4

Matrix AB =

4+3-5 -4-9+10 -8-12+15
MatrixAB=|-2-44+5 +24+12-10 4+ 16—-15

2+3—4 —2-9+8 —4-—-12+12
2 -3 -5

MatrixAB=|—-1 4 5 | = Matrix A
1 -3 —4

Matrix AB = Matrix A

For matrix BA,a=3,b=c = 3,d = 3 ,thus matrix AB is oforder 3 X 3

i 2 -2 -4 2 -3 -5
Matrix BA =| 1 3 4l x|-1 a 5
1 -2 =3 1 -3 -4




22)-2(-D -4(1)  2A-3)-24)-4(-3) 2-5-20-4—+ CLASS24

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

Matrix BA=|—-1 3 4 | =Matrix B
1 -2 -3
2 -2 —4

MatrixBA=|—1 3 4 | = Matrix B
1 -2 -3

MATRIX AB = A and MATRIXBA =B

Question: 5

If
Solution:
0 ¢ =-b a- ab ac
Given: A=|-¢ 0 a |andB=lab b° Dc
b -a 0 ac be ¢ |

Matrix A is of order 3 X 3, malrix B is of order 3 ¥ 3 and matrix Cis of order 3 X 3
To show : AB is a zero matrix
Formula used :

Where cjj = ailblj + aizsz + ajgbgj U o E\mbnj

If Ais amatrix of ordera X b and B is a matrix of order ¢ X d ,then matrix AB exists and is of
ordera X d ,if and only ifb = ¢

If Ais amatrix of ordera X b and B is a matrix of order ¢ X d ,then matrix BA exists and is of
orderc X b ,if and only ifd = a

0 ¢ -bl[a*® ab ac
AB =|-c 0 a ||lab b* bec
0 c

b —a ac he *
AB
_OXGZ_JrCXﬂb*bXﬂC Oxab+cxb?—bxbc Oxac+exbe—bxc?
=|-cxa’+0xabt+axac —-cxabt+0xb*+axbe —-cxac+0xbctaxc?
L bxa”—axab+xac bxab —axb® +xbc bxac—axbc+xc?
[ abc — abe b*c —b*c be? — be?
= |-a’c+a’c —abc+ abec —ac?+ac?
La?h —a’b ab®> -ab®> abc - abe
[0 0 0
=10 0 0
0 0 0O
= 0 matrix

Hence, Proved
Question: 16 A

Forthe following



Solution:
2 3 0] 1]
1 2 5
Given: A = B=|1 0 4|andC=|4
01 3 _
1 -1 2 3

Matrix Ais of order 2 X 3, matrix B is of order 3 X 3 and matrix Cisoforder3 x 1

To show : matrix A(BC) = (AB)C
Formula used :
column 4

LS TS I din by by

1) fly2 oty s fhn l“'ul h..'_‘

CHTEY Ol [ow
L

Where cjj = aj1bij + ajzbzj + ajzbzj + cccococceeo.. + @inbpj

CLASS24

If Ais amatrixof ordera x b and B isa matrix of order ¢ x d ,then matrix AB exists and is of

ordera X d ,if and only ifb = ¢

If Ais amatrix of ordera x b and B isa matrixof order ¢ x d ,then matrix BA exists and is of

orderc x b ,if and only if d = 3

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

2(1) + 3(4) + 0(5) 2+ 1240
Matrix BC = l I l o 1(1 +0(4) +4(5)| T [1+0+20
1(1) — 1(4) + 2(5) -4+ 10

Matrix BC =

14
21
7

Formatrix A(BC),a=2 b=c =3 ,d = 1 ,thus matrix A(BC) isoforder 2 x 1

Matrix A(BC) =

14 1014) + 2(21) + 5(7)] . [14 +42 + 35
a1+ 1020 +3r0 Lon+21+ 21

Matrix A[BC) = [Z;]
Matrix A(BC) = [3;

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

Z 3 0

Matrix AB =[l 2 5
0 1 3 X1 0 4
il i 3

Matrix AB = [1(2) +2(1) +5(1)  1(3) +2(0) +5(-1) 1(0) + 2(4) + 5(2)
0(2) + 101} +3(1) 0(3)+ 1(0) +3(—1) 0(0) + 1(4)+ 3(2)

y _[2+2+5 3+0-5 0+B+10]_1[9 -2 18
MatlleB—[0+l+3 04+0-3 0+4+6]7[4 -3 10
MatrixAB:Iq —2 18

4 -3 10

For matrix (AB)C,a=2,b=c=3,d =1 ,thus matrix ([AB)C isoforder 2 X 1
1
. 9 18 9(1) - 2(4) + 18(5)
Matrix (AB]C = =
atrix (AB) [4 1al X [g] [4(1)73(4)“0(5)

B+90]=[‘)1

Matrix (AB)C = [9 AR



Matrix (AB)C = [Zé] CLASS24

Matrix A(BC) = (AB)C = [Zﬂ

Question: 6 B
For the following

Solution:

1
B=|1 |and C = [1-2]

2 3 -1
Given: A = R
3 0 '.“

2]

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

column

T P BT P Iy Mz b

gl fpgd g nn ., R

[EEE T 1 n ]
= | ey 3 J] e | i
Cul €2 T
Where cjj=aj1b1j+ajzbzj + ajzbzj+ ..o+ @b

If Ais amatrix of order a X b and B isa matrixof order ¢ x d ,then matrix AB exists and is of
ordera x d ,if and only ifb = ¢

If Ais amatrix of ordera X b and B isa matrix of order ¢ x d ,then matrix BA exists and is of
orderc x b ,if and only if d = a

For matrix BC,a=3,b=c=1,d = 2 ,thus matrix BC is oforder 3 x 2

. . 1 -] po-2
MatrleC—Il:| x[1 —2]7|1(1) 1(—2) [I —-_’J

2 2(1) 2(-2) 2 4
. 1 -2
Matrix BC = 1
2 —4

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

[P +3(1) - 1(2) 2(-2) +3(-2) - 1(—4)

Matri A[BC}—[2 e _1]>< :1} 73
atrix “ls 0 2 A T3 +0(1) +2(2)  3(=2) +0(=2) + 2(—4)

2 —4

. 243-2 —-4-6+4_[3 -6
Matrix A(BC) = .

atrix A(BC) 34044 -6+0-8 [7 -14
Matrix A(BC) = [i __]f:’.i_
Matrix A(BC) = [g :&

For matrix AB,a=2,b =c= 3,d = 1 ,thus matrix BCisoforder 2 x 1

1

203 -1 _ 20 +3(1) - 1(2)

MatrIxAB—[a 0 2] x 5 T (D +o(1) +2(2)
. _[2+3-21_13

Matrix AB = [3 ro+ 4l [7]

Matrix AB = 3]
7



For matrix (AB)C,a=2,b=c=1,d = 2 ,thus matrix (AB)C is of order 2 x 2
. 3
Matrix (AB)C = 7 x [1 =2]=

Matrix (AB)C = [3 -6 ]

—14

Matrix A(BC) = (AB)C = I?

Question: 7 A
Verify that A(B +

Solution:

Given: A =

Matrix A is of order 2 X 2, matrix B is of order 2 % 2 and matrix Cis of order 2 x 2

To verify : A(B + C) = (AB + AC)

Formula used :

Yy fg2 g

il

0] 1 1]
land C = .
,;J 0

oW — TR

nl fu2 gl

Where cjj = 'ﬂilblj + aizsz + ai3b3] + ..

3(1) 3(—2)I:[3 -6
70 (-l 7 14

1

column

EI——‘|.L7'7:,:, _enm

et Apbpj

CLASS24

If Ais amatrix of ordera X b and B isa matrixof order ¢ X d ,then matrix AB exists and is of
ordera x d ,if and only ifb = ¢

If Ais amatrix of ordera X b and B isa matrix of order ¢ ¥ d ,then matrix BA exists and is of
orderc X b ,if and only ifd = a

sc=[; Sl-[p 71
—1

13+c=[? 5

Matrix A(B+C)isoforder2x 2

A(B+C):[; i] x ﬁ :;]:l

3+2 N

AB+C) =5, 4 _3_
5 —5

A(B+C)=

( ) 13 -1

l

103) +2(1)

2+1 041 =|3 =
1+0 —3+1 2

1 =

: 151]

1(—1)+ 2(—2)
3(3) +4(1) 3(-1)+4(-2)

g] - [153

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

Matrix AB = [; i] x [i _03]= [

Matrix AB = I

Matrix AB = [140 __162]

For matrix AC,a=h=c=d =2 matrix ACis oforder 2x 2

1

Matrix AC =[:13 i] 'Y [é

2+2 0-6
6+4 0-—-12

_ I 4 -6
10 —12

(1) +2(0) 1(-1)+ 2(1)
T l3(1) +4(0) 3(—1)+ 4(1)

1(2)+2(1) 1(0) +2(-3)
3(2) +4(1) 3(0) +4(-3)



Matrixac - [LT0 T12)_[1 1] CLASS24

MatrixAC=Il ll
31

Matrix AB + AC = [:j :]62] + [; :] = [33113 :16,2111] = [153 :151]

Matrix AB *AC=A(B+C]=[5 5]
13 -11

A(B + C) = (AB + AC)

Question: 7 B

Verify that A(B +

Solution:
23
5 -3 -1 2]
Given: A=|-1 4(.B= and C = .

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

colimnn

|
gy eigr g --‘:‘.‘| Iy Mz )

Where cjj=aj1b1j+ajzbazj + ajsbzj+ ...+ aipnbpj

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

If Ais amatrix of order a X b and B isa matrix of order ¢ ¥ d ,then matrix BA exists and is of
orderc x b ,if and only ifd = a

A N P e S
B+C= [g ;1]
For Matrix A(B+ C},a=3.b=c=d = 2,thus matrix A(B + C)isoforder3x 2

2 3 N 2(4) +3(5)  2(-1)+3(5)
A(B+C)=|_1 4] x [5 : |- -1 +45) —1(-1) +4(5)
o 1l 0(4) +1(5)  0(—1)+1(5)

23 13
=116 21

5 5§

8+15 -2+15
AB+C)=(-4+20 1420
0+5 0+5

23 lSl

A(B+C)=1]16 21
5 5

Formatrix AB,a=3,b=c=d =2 .matrix ABis oforder3x 2

2 3 ) 2(5)+3(2) 2(-3)+3(1)
Matrix AB=| -1 4] % [Z _13]= —1(5) +4(2) —1(=3) +4(1)
0 1 0(5) +1(2)  0(-3) + 1(1)

10+6 —-6+3 16 -3
Matrix AB=|—-548 3+4|=]|3 7
0+2 0+1 2 1



3 7
2 1

Matrix AB = [ 3 3] CLASS24

For matrix AC,a=3,b=c=d =2 matrix ACis of order3 x 2

2 3 _ 2(-1) +3(3)  2(2) + 3(4)
Matrix AC = | -1 41 x [—3I ;i]: —1(-1)+4(3) —1(2) +4(4)
o 1 o(-1)+ 1(3) 0(2) + 1(4)

-2+9 44+12 7 16
Matrix AC=|1+12 -2+16|/=[13 14
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 71*113 14| =(3+13 7+21|=]16 21
2 1 3 1 2+3 1+4 5 5
23 13
Matrix AB+AC=A(B+C) = |16 21
5 5

A(B + C) = [(AB + AC)

Question: 8

1T © =3 U= 1Y i’l S |
IfGiven: A= 3 -1 0 ‘.B: -2 1 3 |andC=[-1 1 0O}
SN | | WORR 0 -1 1]

Matrix Ais of order 3 X 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).

The formula used :

BT b+ b + oyl

. . agabrs

b

UL

by
If Ais amatrix of order a X b and B isa matrixof order ¢ x d ,then matrix AB exists and is of
ordera X d ,if and only ifb = ¢

< daz s bya + eyl

If Ais amatrix of ordera X b and B is a matrixof order ¢ X d ,then matrix BA exists and is of
orderc X b ,ifand only if d = a

0 5 -4 1 5 2 0-1 5-5 -4-2
B-C=|-2 1 3][—1 1 ol=l2+1 [
1 0 i 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=c=d = 3,thus matrix A(B + C) isof order 3 x 3

1 0 -2 -1 0 -6
AB-C)=]3 -1 G]X[—I 0 3]

-2 1 1 11 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) 2000+ 1(0)+1(1) —2(—-6)+1(3)+1(1)
-14+0-2 0+0-2 -6+0-2 -3 -2 -8
AB-C)=|-3+140 0+0+0 —-18-3+0 =[—2 0 —21]

1 2—-1+1 0+0+1 12+43+1 2 1 16
[-3 -2 -8

AB-C)=|-2 0 -21
L 2 1 16

For matrix AB,a=3,b=c=d =3 matrix ABisoforder3x 3



0 -2 0 5 -
Matrix AB = -1 0] % [_2 1 3 CLAssz4
1 1 0
10)+0(=2)—2(1) 1(8)+0(1)—2(0) 1(—4)+0(3)—2(2)
Matrix AB = | 3(0) - 1(-2) + 0(1)  3(5) — 1(1) + 0(0)  3(—4) — 1(3) + 0(2)
=200+ 1{(-2}+ 1(1) —-2(5)+ 1(D+1(0) —2(-)+1()+1(2)
0+0—-2 5+0+0 —4+0—4 -2 5 -8
Matrix AB=10+2+0 15-1+0 —12—3+Ul=lz 14 15]
0-2+1 -10+1+0 8+3+2 -1 -9 13
-2 5 8]
Matrix AB = | 2 14 -15
-1 -9 13

Formatrix AC,a=3,b=c=d =3 matrix ACis oforder 3 x3

—2
Matrix AC = 71
72
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(1) + 1(=1) + 1(0) -2(5) + 1(1) + 1(-1) -2(2)+ 1(0) + 1(1)
1+0+0 5+40+2 2+0-2 1 7 0
MatrixAC=| 3+1+0 15+1+0 6+0+0 4 16 G
—ZERIERIRESTAEENE ] —4 ] -3 —-10 =3
1 7 0
Matrix AC=| 4 16 5
-3 —-10 -3
-2 b -8 1 7 0 =2 = |l 5-7 -8-0
Matrix AB-AC=[3 14 -5/ -[4 16 6|=|2—4 14—16 —15-6
-1 -9 13 3 —-10 -3 -1+3 —-9+10 13+3
-3 -2 -3
Matrix AB - AC = | -2 0 -1
Z 1 16
S 1450
AB-C)=(AB-AC)=|— 0o =21
2 1 16
Question: 9
ab b |
If Given : A = ) "
—-a- -ab |
Matrix Ais of order 2 x 2
To show :A2=0
Formula used :
column g
ay ez dis din Iy Iz bn
oW g e [-. 2 ; . --7.4 h;, h;_u J.;., =
Ml g diny “nn f‘-.l ‘4.-‘-.' 'r";u
LET I ] RS PR Cin
=] e El LTV 00 TOW ¢
. . . j colmn
Cal tad ... Ty
Where cjj = ajlblj + aizsz + 3j3b3j + e ajnbnj

If Ais amatrix of ordera X b and B is a matrixof order ¢ X d ,then matrix AB exists and is of
ordera X d ,if and only ifb=c

ab(ab}+ b*(—a?)

|- [ ab(b?) + b? (—ab)
—a?(ab) — ab(—a%)

—a*(b?) — ab(-ab)

b!
—ab

ab

—32

2:|ab

-a2

Bl <
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a*b+a’b —ab®+ a’h?
A2=[0
0
AZ=0

Question: 10

2 2 4
IfGiven: A =| -1 3 4
1 -2 -3

Matrix Ais ol order 3 x 3

To show : A2 = A

e

gy Hir o 0 YR TP
ay a2y oax [ < | ba b by
myy tgr Ag [ TR T 2

[ aubiy + aiebn +anbn anbe 4 ek Sonbe o anbo S aabo S asba

Formula used :

agybyy o+ azzby + agbyy anb: 2 by anbig + agiba + azaby

anbiy o+ axaby + waby anbo £ agbs canbn anby 4 agebay - aggby

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

2 -2 -4 2 -2 -4
AZ=l_1 3 4|x|-1 3 4
1 -2 -3 | g =

e EPEE. . TEANEIE.
—1(2) +3(-1) + 4(1) 1( ?} 1 3(3} + 4( “; ~1(-4) + 3(4) + 4(—3)

R, 13, 162 lgl ;gu] ~2-3C3)
1 ¥
1

AZ=l-2-3+4 2+9-8 4412-12 3
2 +2— JEEGE o . 5 o 4
z
AZ=a=|-1 3 4
1

Question: 11

4 -1 -7
IfGiven: A =3 0 —4..
3 -1 —3_|

Matrix A is of order 3 x 3

To show : A2 =1

1y gy dyy by gy by
app  aArx azy x LT T
aa iz A by b b

Formula used :

aubig +aby = apbn anbo 4 oabe < abo ol s agcbay < agsbag
= appbyy boagabyy canby anbiy 4o vy anbyy boapsbay + aabyy
by +oazhy < anbn aabgg +eebn < onbiz eubg +eaha - aabe

If Ais amatrix of ordera X b and B isa matrixof order ¢ X d ,then matrix AB exists and is of
ordera x d ,if and onlyifb=c

4 -1 -4 4 -1 —4
A%=13 o0 —4})([3 0 —4]

3 -1 -3 3 -1 -3
AZ=T4(1) - 1(3) —4(3) 4=1)—1(0) —4(—1) 4(—4) — 1(—4) — 4(-3)
3(4)+0(3)—4(3) 3(-1)+0(0)—-4(-1) 3(-4)+0(-4)-4(-3)
68 3 1G] 363) o3V k%ﬁ&zl” S ull("‘)f’(3J

AT=l124+0-12 —3+0+4 —12+0+12 0 1 0
12—-3-9 -3+0+3 —12+4+9 0o 1
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Question: 12

2 -1 0 4]
If Given : A = and B = I
{ J {1 7]

Matrix A is of order 2 x 2, Matrix B isof order 2 x 2
To find : 3AZ - 2B + 1
Formula used :

coluin

T I P L I T by Iy bin

Wy — [”L il iy || - | b e b | =

gl 02 a3 ... fgn by ban bun

CIUTY Ol Tow
colmnn

Tl Unl
Where cjj= aj1b1j+ajzbazj+ aisbsj+ ...+ aipnbpj

If Ais amatrix of ordera X b and B is a matrix ol order ¢ X d ,then matrix AB exists and is of
ordera x d ,if and only ifb = ¢

Az:B —lex[g —21]:2[2)—1(_3_) 2(—1)— 1(2) :[4_3 _2_7

3(2) + 2(3) JElE ) ) 6+6 314
az=[1 —4]
12 1
IAZ = 35| | *4]2[3 —12
12 1 36 3
3A2=[3 —13]
36 3
ag=2x| 9 4]:[0 8]
-1 7 -2 14
26=[0 3]
-2 14
10
1=
o 1l
3A2—2B+|=[3 —12]_T[0 8]+[1 0]:[3—o+1 —12-8+0
6 3 -2 14 o1 36+2+0 3-14+1
3A2 2B +1= 48 *ig
342 2B +1= 48 *fg

Question: 13

bl ]

If Given: A =
-3 4

Matrix A is of order 2 x 2.
To find : -A2 + 6A

Formula used :



column

L TR VT N T b bya bin
oWy — ) ey ahg tyn . ﬂ’:l B bin =
Mgl Op2 fdpt ... gy by D buin
ETRESE
= 1t CHTEY O] ToWw
colmmmn
nl n2

Where cjj= aj1b1j + ajzbzj + ajzbz;j + ..+ ainbpj

CLASS24

If Ais amatrix of ordera X b and B is a matrix of order ¢ X d ,then matrix AB exists and is of

ordera x d ,if and only ifb = ¢

A2=[ 2 —2] —2] [?(?) 2(-3)  2(-2)-2(%
-3 4 3(2) +4(-3) -3(-2) +4(4)
ent, ]
AZ=_[ 10 71?]_I710 12

-18 22
64 =k I : _?] [—18 _2142]
o[, 2

"AZMA:IEIBU 12 [;! leI_IfIOJrIJ

22
-A? + BA = l; Ol

Question: 14

If Given : A =

‘_1:'

Matrix A is of order 2 x 2.
Toshow : A2 -5A+71=0
Formula used :
colimn

TS F U T T T iy s

oW — I-r_. g apy it || ¢ 'r';l ";2

gl g2 g3 ... Hpap By bz

CHTEV Ol TOW
colmnn

Cul Tul

Where cjj = aj1b1j+ ajzbzj + ajzbzj + ..+ ainbnj

4+6
6-12 6116

211l =lo o)

If Ais amatrix of ordera X b and B is a matrixof order ¢ X d ,then matrix AB exists and is of

ordera X d ,if and only ifb = ¢

3(3)+ 1(-1)  3(1)+1(2) _
A2=[?1 ;l:]x ?1 ;]= —1(3)++2(—1) —1(1}++2(2) = —93—12
S
SAZS"[_S ;]:[fﬁ 150]

3+2
-1+4



SA= ESE 150]

1 0
01

n-7x [0 V-] Y

0 7

1=

71=

A2-5a+71= 8 2]7[155 150]+ -
5 -

0 7
A2-5A+71=0

Question: 15

Show that the mat

Solution:

] 3 |

1

Given: A :|:

|
Matrix A is of order 2 x 2.
Toshow:4%3-4A2+A=0

Formula used :

ay gz oagd ... | far Ina

T 7 — iy A

Where cjj = ajlb-]_j + aizsz + a;3b3] BR o cocnocos rep P

AZ and A3 are matrices of order 2 x 2.

8—15+7

colirm

i -=1mbn]

- 5—5+07]_
-5+5+0 3-10+7

[

0 0
0 0

12+ 14

A _[2(2) +3(1) 2(3)+3(2)] _
Az_ﬁ ﬂ"ﬁ 3]_[1(2):2(1) 1(3)12(2”‘33 gii
A2=[Z 172]
7(2) +12(1) 7(3) 4 12(2)
A3=[Z 172]"[? :3?‘]:[4(2)17{1) 4;3)27(2)12[131;2 T2 114
A3=[2§ 45
15 26
T I e
4A2 = 28 48
16 28

2 45
A3-‘*AZ’fA=[15 26

(5 Sal - 3=[
A3.4A24+ =0

Question: 16

3 -2
Ifc:iven_-f‘\—Lt |t AZ=KkA-2IL

Matrix A is of order 2 x 2.

To find : k

6—-28+2 45-—-48+3
26—28+2

5—16+1

I=[5 ol

CLASS24



Formula used CLASS24

colnm

ap Mo .. Ao T fnn
v — | [ e e AR b | =
(LT S P S PE S Y bar bz o b

CHTIN Gl oW g
colimm

Cnl a2 e Py

Where cjj = aj]_blj + aizsz + aj3b3j R TR 3 ajnbnj

A? is a matrix of order 2 x 2.

2_[3 _[33)—2(4) 3(-2)-2(-2) 6+ 4
’[ [4 —7 ~14(3) —2(4) 4(—2)—2(—2)] [12 8 -8+4

e

S

N

It is the given that AZ = kA — 21

[ [3k—2 —2k
4 —4 4k —2k—2

Equating like terms,
3k-2=1

3k=1+2=3

3k=3

k=3-1
3

k=1

Question: 17

-
-J. and [(x]) = x2- 2x + 3.
1

If Given: A =
3

Matrix A is of order 2 X 2.
To find : f{A)

Formula used :

column

My iz oy aln [ e
oW ¢ A it by bin =
tal otz i Hn by bz D
Cin
=| e .. IE L i CHUEY Gl Lo
: To-. : - : el
Cal Cnd oo Cay oo Can
Where cjj= aj1b1j + ajzbzj + ajzbaj+ s + ainbnj

A?jsa matrixoforder 2 x 2.
fix) =x2-2x+3

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



KNI 1(-1) 42(3) -1(2) + 2(1) CLASS24

3A-D+1(3) 3@ +1(1)

A= j3++63 _62++12]:[; g
o
2a=zx [ ][ 3l
N
R
a-[3 9

0 3

R N P R B et

e -aneie[ ]

fA)= A2 -2A+31= [12 —84]

Question: 18
1 2]

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

Matrix A is of order 2 x 2.

To find : f{A)

Formula used :

Where cjj = aj1b1j + ajzbazj + ajsbzj+ ...+ ainbpj
A% isa matrixof order 2 x 2.

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

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

A2=[i 33]" [l ,23]:[1(1) +2(4) 1(2} +2(-3) _[1+8 2-6

4(1)-3(4) 4(2)—3(-3)] l4—12 8+9
A2=[9 —4
-8 17
Ao]O A [l 2 :[ 9(1)-4(4)  9(2)—4(-3)
-8 171 14 -3 -8(1)+ 17(4) —8(2)+17(-3)
A3_[9-16 18+1?.I:l—7 30
—-8+68 —16-51 60 —67
3_
A ‘[—7 30
60 —67 6o
2A3 =25 . ="
[—7 30 [120 —-134
60 -67
A3 —
24 ]—14 60
120 —134



4A =4 x [i _23] = [146 _?2] CLASS24

aa=[* 8
16 —-12
_ 1 01_[5 0O
51_5x[D 1]_[0 ]
s1=> 9
0 5
2A3+4A+5[=[—14 60 +[4 8]{_[5 oz[—14+4+5 60+8+0
120 -134l " lie -1207 lo sl lizo+ 1640 -134-1245
f(A)=2A3 + 4A+51=| > 58]
136 -141
f(A)=2A3+4A+5[=] > 6B
136 —141

Queslion: 19

Solution:
Given:

EEH
To find al’ldly_‘ ¥ 3

Formula used :

ap My g y ni

Enl n? tny
Where cjj = Hjlblj + aizsz + al3b3] EF o cnoocnnns sen ol ﬂmbnl

If Ais amatrix of ordera x b and B isa matrixof order ¢ x d ,then matrix AB exists and is of
ordera X d ,if and only ifb = ¢

The resulting matrix obtained on multiplying ﬁ 713
H R el I
1 1 vimlx+y 3

2x — 3y :lll
2

w L oer

X
and [_‘,’] isoforder 2 =1

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

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

2x -3y =1
+
3X+3y=9
5x =10
ngzz

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

2+y=73



y=3-2=1 CLA5524

x=2andy=1
Question: 20

Solution:

Given:

3 —4[x

3 J
To find angy_‘ ¥l 11

Formula used :

[ . l

Where cjj = ajlb]_j + aizsz + aj3b3j G . .. .. -+ ajnbnj

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

_ X
The resulting matrix obtained on multiplying ﬁ ?4] and [v] isoforder2 =1

£ — 3x — 4y 3
|.1 y] [ X+ 2y ] 11
3:;—: 'Jq\?l - [v31 I

Equating similar terms,

3x — 4y = 3 equation 1

X + 2y = 11 equation 2

equation 1 + Z(equation 2] and solving the above equations,
3x -4y = 3

+

2x + 4y = 22

S5Xx=3+22=25

5x = 25

x=—=5

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

5+ 2y=11

2y=11-5=6

x=5andy=3
Queslion: 21

31
If Given: A = 1 A2+xl:y’A.

rh

Ais a matrix of order 2 x 2
Tofind:xandy

Formula used :
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LTI TS E a1y TR TR
o = [-‘1 LI LIE iy b b
iy fnd dtnd . L 'l‘nl ,'u.’

. L) PPN

[ I O 7]

in

o

SREIV O fOW

Cul Cad eee oy oeae Cap

colimn

Where cjj= ajibij + ajzbzj + ajzbzj+ oo + @inbpj

If Ais amatrix of order a X b and B isa matrixof order ¢ X d ,then matrix AB exists and is of
ordera x d ,if and only ifb=¢c

A2 is a matrix of order 2 x 2

A2=[3 1 [3 1=[3(3)+1(7) 3(1)+1(5)l=[9+? 3+5
7 51717 slT173) 457 7() +5(5)] T 121435 7425

Az:[9+7 3+5]:[l6 8
21435 7425 56 32
A2:|16 8

56 32
aeofy 95 0
xl:[‘é g]
AZex1=[16 B8

0] |16+x 8+Ol:|16+x 8
+

X
56 B +IU il IIEEEE 0 32 56 32 +x

A2 y x1=[16 +x 8

56 32+x

3 1 3y ¥y

YA =y X ['/ !,l :[?_v Sy
3y vy
YA:[W 5y

It is given that A2 + xI = yA,

16 +x 8 ]: 3y ¥
56 32 +x 7y b5y

Equating similar terms in the given matrices,
16 + x =3y and 8 = ¥y,

hencey =8

Substituting ¥ = 8 in equation 16 +x =3y
16 + x=3 x8=124

16 +x =24

x=24-16=8

x=8

x=8y=8

Question: 22

3 2
lfGiven:A—{ ] A2 yaA+hbl=0
1 1

A is amatrix of order 2 x 2
Tofind:aand b

Formula used :
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ay oMy oay .. g by 2

Pl e TN i : by b

Ul Ou2 A3 ..o iy b bar Lo

CUEEY on P g

el

Tl Tnd
Where cjj = ﬁilblj + aizsz + aigbgj + o ajnbnj

If Ais amatrix ofordera X b and B isa matrixoforder ¢ X d ,then matrix AB exists and is of
ordera x d ,if and only ifb = ¢

A2 is a matrix of order 2 x 2

_ 3(3) +2(1) 3(2) +2(1)
Az*ﬁ ﬂxﬁ ﬂ:l1(3)11(1) 1(2)11(1)]:[31:? 21;11
ar- [l g
4 3

wees -2 3
ey 91 ¢

o-ly 8

BRI A1 B

A2+a.|"—\+|_'|l=[ll+3'1+b 8+32a
4+a 3+a+b

It is given that A2 +aA+Dbl-0

11+3a+b B+2.1]:[0 0
4+a 3ta+b 0 0

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

a=0-4=-4

a=-4

substitutinga=-4in3+a+b=20
3-4+b=0

-1+b=0

a=-4andb=1
Question: 23

Solution:

Given:

[1; =77 {—16 —6}
. LA=|
To find 7atrix3Aj / J

Formula used :

N



coltimn

ap o oany . LT By
Py — [ 1oy ?*n bz b | =
Hny dnd o and i "w.: bz P
o e 1

IRV Ol oW
column

nl el eae Ty

Where cjj= ajib1j + ajzbzj + ajzbzj+ oo + @inbpj

IFXA=B,.thenA=X1B
5 f]] A= I 16 —?6]

e >
o151l

To find [ﬁ52 —37] y

Determinant of given matrix =

|5 77|—r[3]7[ 7)(-2) = 16— 14 = 1

Adjoint of matrix [E) _j] = [3 z]

e

[52 371“%"[3 g]:B ;
03

[_52 37] _[2

S R A A

_ 3(—16) + 7(7) 3(-6)+ 7(2) _[48+49 718+14] I
2(—16) + 5(7) 2(—6) +5(2)] 1-32+35 —-12+10 3 —6

A=z o
-3 %

Queslion: 24

Solution:
Given: A.

“L: 31_{0 —4}
Tofind : 1 llrix-it 10 3/

Formula used :

colnmn

a2 oy g O Inn
e | O by b b | =
WMl y2 ... idng bar bz by

AR R R F

CUETV ol ToW

coliimn

fny Ul

Where cjj = aj]_blj + aizsz + 3j3b3j R TR 3 ainbnj

CLASS24



IF AX = B, then A = BX! CLAssz4

s d=lo 51

_ -1

A=l Slxls sl

To find [i g]_l

Determinant of given matrix = |i g| =5(2)-(4)(3)=10-12=-2

Adjoint of matrix [i E] = [ 54 ;3]
5 _

HE IR PR A

A IR

A= [100 _34] & [i 3]_: [100 _34] x '[—i ;3]

_ 1[0 -4 5 —3]_ : [0(5)—4(=4) 0(=3)—4(2)
A= [10 3] x[—4 2]* 2 "|10(5) + 3(—4) 10(-3) +3(2)

A_l [0+16 078]:_1_ 16 —8]:[—8 4]
Zolso-12 -30+6l " 20138 24l TLli9 12
A=[78 4]
19 12
-8 4
A‘[—w 12

Question: 25

b 1|

1 —1" =il |
If Given: A = B
2 -1

(A+B)2=(a2+BY
To find:aandb

Formula used :

a0y iy fyy Mz B

Hal a2 dnd oo Han bar haz oo [y

CIETV G powW o

colinmu

Cnl Cn2 s Thy vae thp
Where cjj=aj1bij+ ajzbzj+ajgbzj+ o+ apby)

If Ais amatrix of ordera X b and B isa matrixof order ¢ X d ,then matrix AB exists and is of
orderax d,ifand only ifb = ¢

A+B=[; :1]‘“[; jﬂ:[Hﬂ —1—1}# l1+a -2

2+b -1-1 la+p -2
1+a -2
A+B=
+e=[370 3
(A+B)2=[l T2 _ZIX 1+a —ZJ: (1+a)(1+a) —2(2+b) (1+a)(-2)-2(-2)
z2+b -2 lz4b -2l [2+by(t+a)-2(2+b) (@+0)(-2)-2(-2)
(A+B)2=| 1+a’+2a-4-2b —2—23!4]:’;52[2.3—21)—3 2-2a
2+2a+b+ab—4-2b —4-2b+4 2a—b+ab-2 -2b

(A+B)2=_ |
a+2a-2b-3 2-2a
2a—b+ab-2 —2b



AZ:{; 1 x[; - 1) -1(2) 1(-D-1(-1)] _[1-2 1+ 1) CLASS24

-1 - Tty -12) 2-n-1-1) la—2 —2+2
_[-1 0
Az_[o 0]
z_[a —1] .[a —-1]_[a@-1(b) a(-1)-1(-1)] _[a*-b —a+1
5 _Ib 7] [b 71] [h(a)fl(b) b(*])*l(f‘l)] [ab—b -b+1

Bz:[asz —a+1
ab-b -b+1

(A2+Bz}=l—l 0]+[az—b —ﬂ+1]:—1+a2—b —a+1
0 0 ab-b -b+1 ab-b -b+1

(A2+BZ)=[—1+32_|3 —a+1
ab-b -b+ 1

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

a®+2a-2b-3 2-2a]_[-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+1land-2b=-b+1
2-1=-a+2aand-2b+b=1
1=aand-b=1
a=landb=-1
Queslion: 26
[cosx —sinx 0]
If Given: F(x)=|sinx cosx 0.
| O 0 1]

To show : F(x) .F(¥) = F(x+ ¥).

Formula used :

If Ais amatrix of ordera X b and B isa matrixol order ¢ X d ,then matrix AB exists and is of
ordera X d ,if and only ifb = ¢

cosx —sinx 0
F(x]) =|sinx cosx 0

0 0 1

cosy —siny 0
F(¥)=|siny cosy O
0 0 1

cos{(x+y)} —sin(x+y) ©

F(x+y) =|sin(x+y) cos(x+y} ©
0 0 1
cosx —sinx 0

sinx cosx O
0 0 1

cosy -—siny 0
siny cosy 0
0 0 1

F(x).F(y}=

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 —cosxsiny — sinx cosy 0
F(x]) . F(¥) = |sinx cosy + cosx siny —sinx siny + cosx cosy 0
0 Q 1

We know that,

cosx[cosy) - sinx (siny) = cos(x+y) and -cosx(siny) - sinx(cosy) = -sin(x+y)



sin(x+y) cos(x+y) O
1] 0 1

P09 F(y) = [““‘”” e j CLASS24

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

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

Question: 27

cosg sing |
If Given : A =

—sing cosd |

R cos2a  smlo
Toshow: A~ = ]

—sin2u cosla
Formula used :

colinmn

TP TIE TV T fay I

W ¢ — |..‘| o bl by b

fal  Au? ] ot b

Where cjj=aj1b1j+ajzbzj+ajzbsj+ ... +apby;

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

A= [ cogtx smnl
—sina  rosa

A2 = [ cosa sincx] - [ Cosa sirm]
—sina  cosa —sinat  cosa
2 ’ cosa(cosa) + sina(—sina) cosa(sina) + sinct(cosa)
—sina(cosa) + cosa(—sina) —sina(cosa) + cosa(cosa)
aZ = [cosfa—sina  —2sinacosa ]
—2sinacosa —sin‘a+ cos‘a

We know that cos2a = cos a — sin“aand sin2a = 2sina cose

2 _ [ cos2a —sinZn]
" l-sin2a  cos2a

2 _ [ cosZa —sin2ct]
" l-sin2a  cos2a

Question: 28

1 2 371]
ifGiven:[Ix 1]|4 5 6| -2|=0.
302 5| 3|

Tofind : x

Formula used :



o CLASS24

@y oy g “in fgy Iz

oW e ) en - by by

Ul (lyd At ... e by bar o

CHITV Gl oW s
RE T

Cnl fal
Where cjj = aj1b1j + ajzbzj + aigbzj+ ........co.oc.c.... + @inbnpj

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

1 2 3][1
[1 x 1l|# 5 6||-2|=0
3 2 5113
1 288]
[1 x 1] x4 5 6|=[1(1)+x(4)+1(3) 1(2)+x(5)+ 1(2) 1(3) +x(6) + 1(5)]
3 2 5
1 2
[1 x 1]x[4 5 6|/=[1+4x+3 2+5x+2 6x+8]
3 2 5
1 2 3
Il x 1]lx|4 5 6/=[4x+4 5x+4 6x+8]
3 2 &
1 2 3][1 1
[1 x 1][4 5 6] —2I~[4>.+4 5x + 4 6.\'+8])c[—2}
3 2 5113 3
1
[4x +4 5x+4 6x+8] = [—:{l =[(4x+ 4)(1) + (5x+ 4)(-2) + (6x + 8)(3)]

1
[4x +4 5x +4 GXiS]XIS’_l—[‘}xi‘} - 10x— 8 + 1Bx + 24] = [12x + 20]
3

1 2 3][1

[1 x 1]]4 5 6f[-2|=[12x+20]=0
3 2 5ll3

12x+20=0

12x=-20

x="2-23

z 3
X =

Queslion: 29

2NN 2} x|
1rc1Ven;[x41} 1 0 :i 4|=0
0 2 4|1

To find : x

Formula used :



o CLASS24

L I F AL E SR PP [T R bin
[ bp e el ityn . by b hyn =
Mal a2 dnd ... g by B D

STV Ol oW

colimm

Cul tnl ee. Tny
Where cjj= ajibij + ajzbzj + ajzbzj+ oo + @inbpj

If Ais amatrix of order a X b and B isa matrixof order ¢ X d ,then matrix AB exists and is of
ordera x d ,if and only ifb =¢

2
2

X
4
-1

[x 4 1] =0

Ix 4 1] 2 | =2y +4(1) + 1(0) x(1)+ 4(0)+ 1(2) x(2)+ 4(2) + 1(-4)]

NO R ND —
|
S

[x 4 1]

=
[sS]

=[2x+4 x+2 2x+ 4]

O =N ORMN O =N

X
IZx+4 x+2 2x+4] [4 ] =[x+ 9(x) +4x+2)+ (2x+4)(-1)]
1

2 1 2
[x41]|10 2]

0 2 4

b

4l =[2x"+4x+4x+8—-2x—4] =[2x"+6x+4]=0

2x2+6x+4=0

%2 +3x+2=0
x+1)(x+2)=0
x+1=0orx+2=0
x=-lorx=-2
x=-lorx=-2
Question: 30

Find the values o
Solution:

| B 1

Tofind:aandb

Formula used :

colnmmn /
ap ome Ny .. Hn [ZTICT LTS
P e [ ] 1 ' [ bin =

LU B N ) Hrn [N Lo

1 O
= o el ER LN R RT T I E

"'l'lll\ll !

L B

Where cjj=aj1bij+ ajzbzj + aizbaj+ .o + ajn bnj

If Ais amatrix ofordera X b and B isa matrixof order ¢ X d ,then matrix AB exists and is of
orderax d,ifand only ifb = ¢
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_[ a@+b(-1) ] _ -b 1_T[5

[—aa zhb] [—21]_’—;(2):21)(—1) B —Zz;i _lih]—L]

_Zpaa :gh] = [i]

Equating similar terms,

2a-b="5

-2Za-2b=4

Adding the above two equations,we get

-3b=9

b:i:_3
-3

b=-3

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

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

a=1andb=-3
Queslion: 31

3 4
lfGiven:A_" - and f(x) = x2— 5x + 7.
-4 -3

Matrix A is ol order 2 x 2.
To find : f(A)

Formula used :

ay agr a0 iy {-:1

[ ¢ = |'.‘| ety | | A
.r;,; rl;.a 3 Mg |;h.1 b2

= [ Ehe s |

Cnl €n2 --- Cpf .. Eqp

Where cjj= ajibij + ajzbzj + ajzbzj+ ....ccocoo..... + Ainbnpj
A2 jsamatrixof order 2 x 2.

flx) =x2-5x+7

flA) =A% - 54+ 71

A2=|3 4le3 4]: 33)+4(—1) 3D+4(-3)]_[9-16 12—-12
-4 -3 4 -3

- —4(3) - 3(—4) —4(4)-3(—3) “l12412 -16+9
AZ =|*? 0
o -7
SA= 5 x 3 4] _[15 2(]7
—4 -3 —20 —15
SA— [ 15 20 ]
—-20 —15

(Al O P
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f(A]:Az_EA,rﬂ:[—? 0]_ 15 20]+[7 o]z[—7—15+7 0—20+0
0 -7 20 -1517lo AT lor2040 741547
f(A) = A2 - 5A + 71 = [;1[]5 ’lzro

e ]
f(A)= A2 -5A+ 7l= ;}5 _1250

Question: 32
1 1'|
If Given : A = .
0 1]

Matrix A is of order 2 x 2.

To prove: AP _ 1 n
0 1]

Proof :

1

Aflo 1]

Let us assume that the result holds for A” ~ 1

An_1=[é n]—l]

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

A“:A“‘le=[I n—]] ><|1 1]= 1(1) + (n —1)(0) 1(1)+ (n—1)(1)
0 1 (L

0(1)+1(0) 0(1)+1(1)
140 14+n-1 1 n
= —
0+0 0+1 ln i]
EEEEl n
h _[0 1

Question: 33
Solution:
Given: A2 0B 20 AB=0,BA=0
To Find : matrix A and B
Formula used :
column

Yy e g .. gy by I

W ¢ — [-‘l TR oy - by b

Hul flad g3 ... fng Iy buz ..

Ty Ol - Ty e Uy
=1 ra cu CHITY Ol T
el g
Cal a2
Where cjj= ajibij + ajzbzj + ajsbzj+ ........c......... + Qinbnpj
1 0 0 0
veea=[! Yandn-[0 9]
e U 0 an 1 0
Az0B=0

AB:I[I_-, g]x[? g= 1(0) + 0(1) 1(0)+0(0}]=[g g

0(0) +0¢1) 0(0) + 0(0)

AB=[[U] g]=o



(1) +0(0) 0(0) +0(0)
G FY I M B e s M R
BA=[U 0]

1 0

At Yunan-

Queslion: 34

Solution:

Given: AB=ACand B=C.
To Find : matrix Aand B

Formula used :

columin

|

R T

g2 g .. Wy h.] Jr|
Py p = [ 1tz .‘,,] they ohg
Myl In2 nd ... g

S P [ T uiry s
e - CRR LTI
fnl 2 Yy - tan

Where cjj= aj1b1j + ajzbaj+ajzbzj+ ... +apbpj
LetA=[1 0 ., B= 0 U]anch=[O 0
0 0 1 0 0 1
B=+C
AB=[1 0] [0 ol _ [t(0) + 0(1) 1(0) +0(0)] 0 0]
0 ooy+o(1y om+oml— Lo o

waef} 3)-c

- R 0 0 o)~ Lo o)
ac-? -0
AB=AC=0

A=y ol-2=[ glanac=[y i

Queslion: 35

1 0 o 4
If Given : A = and B = .
-1 7 -1 7#

Matrices Aand B are of order 2 x 2.
To find : (342 - 2B + I).

Formula used :

b | =

CLASS24
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ay o oy gy ... Wy LT O T S [T oy
I — I.\l.| ---.., by "‘:ru =
nj,; 1 Int r},:,, ! 1 , ,'::u
1 1
= ’l:'t (RTINS NI TN CA
ol i
nl

Where cjj = ajibij + ajzbzj + ajzbaj+ .oeceeeeeoo. + @inbpj
AZ? is a matrix of order 2 x 2.

Al e

_[1 © 1 0y _[un+o(=1) 1(0)+0(7)
Az_[f X[ 148 _[—1(1J+7(—1) ~1(0) + 7(7)

A2_[140 0+07_ ]
“1-7 0+49 8 49
3A2 73x| 01_|3 ]
-8 49 l-24 147
3AZ= L
—?4 147
:»_'13=2xL0 ]:_02 154]
2B [? 14

I=[0 1]

3A2 2B +1= [_;4 127] &

52 154

-2 14]+I0 If[ *4+7+0 1407—81221]

3A2—2B+1=[

Question: 36

2 31 =3] [-4 6]
If Given : |: -
| =2 9 x|

To find : x
Formaula used :

colmmn 4

CHLIY Gl LW
colimn

Where cjj = ajibij + ajzbzj + ajzbzj+ ..ccccocee... + @inbnpj

I? 3] [1 —3l_l—4 6

[2 3] [ —3]: 2(1) +3(-2) 2(—3)+3[4}] - —6+12] [ 6]
5(1) +7(=2) 5(—3) +7(4) .,~14 15+28l " l-9 13

|? 3] Il 73‘]*[—9 13|ﬁl—9 X



[—4 6] 4 6]
-9 13 -9 x
Equating similar terms in the two matrices, we get

x=13

x=13

Exercise : 5D

Question: 1

Hence transpose of matrix A is,

20
Al=|-3 7
s -1

LD B =
(flr)' = I:[_) __d )[} [(A")" = AHence, Proved.
. i Zn

Questlion: 2

35
A=|-2 0
1

To Prove: [(2A) = 2A°
Proof: Let us consider, B = ZA
3 5

Now,B=2 -2 0

L4 6]
6 107
=(-4 0
8 -—12f
o =4 8§
LIIS::sB—|: |
10 0 -12]

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

RHS =2A’

3 -2 ﬂ
=2

s 0 6]

6 -1 8
o

100 0 -12
LHS = RHS

Hence proved.

Question: 3

302 -1 -4 -5 -2
Given A = and B =
-5 0 -6 3 1 8

- .

3

]

To Prove: (A+B) =A"+ B’

CLASS24



Proof: Letus considerC=A+B CLAssz4

32 1] [+ -5 =2
C= +
-5 0 -6 31 8

.|

J

»
|

13
(=]

e 1

2
=%
=
|

|

]

-3 2|
LHS = RHS
Hence proved.
Question: 4
304 e
GivenP=1{2 —1|landQ=|-4 0O

0 3 R

To Prove: (P+Q) =P +Q°

Proof:Letus consider R=P +Q,

3 4 7=
R=|2 -1|+|—+4+ 0O
0 5| 2Ny
10 -1
=|-2 -l
211

LHS = R = (P +Q)’

10 -2 2]
LHS =
{1 -1 HJ

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

b [3 20 ao [T 2
= An =
4 -1 5]

|
)]
o
=)

RHS = P’ + @



JF 2 0{? - 2] CLASS24

LHS = RHS
Hence proved.

Question: 5

1 1]
A=
5 8!

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

Proof: We will find A’,

8 6]
—_
6 16/
S 6]
Now P’ =
L‘ 16
—=p'=P

Hence A + A’ is a symmetric matrix.
Question: 6
3
Given A =
1 -1}
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

Let us take P = A-A'

-3 2HE

0 -5
:l{

S0

{0 5]
pP="

-5 0
P =P

Hence A-A’ is a skew symmetric matrix.

Question: 7



0 & b CLASS24

-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"

0 -a -b
A'=|la 0 -
b ¢ 0 |
0 a b
=-l-a 0 ¢
-b —c¢ 0]
—SA'=-A

So A is A skew symmetric matrix.

Question: 8

~ 3]
A= , As for a symmelric malrix A" = A hence
4

A+ A" =2A

1 ] f .
A= — ( A+ A ] — P (Symmetric Matrix)

a0
Similarly for a skew symimetric matrix since A’ = -A hence

A-A'= ZA

1 :
A = —[A-A") = Q (Skew Symmetric Matrix)
il

Soa matrix can be represented as a sum ol a symmetric matrix P and skew symmetric matrix Q.

First, we will find the transpose of matrix A,

2 =
A'=
ER
Now using the above formaulas,

1 5
P- (A=A




-

Queslion: 9

21 o 2
— } + [ 1 [Matrix A as the sum of P and Q]
0]

CLASS24

34
Given A = |: —I ,to express as sthe um of symmetric matrix P and skew symmetric matrix Q.
1 -1
A=P+Q
1 é 1 : : i
Where P= —(A + A’} and Q = —(A —A’),we will find transpose of matrix A
al al
3 1]
A=
-4 —lJ
Now using the above [ormulas
1 g
P=—[(A+ A )
i
1([3 —+] 3 1]
:) i =+
21 —1_| _—4 —1_J
1{ 6 -3
==
21-3 -2
—37
21 Y
-5
N Y
~
— -1
i
Q=—(A-A)

-5

07

5

_ 2
5

- 0
2

t
L=

U

ta | A

[Matrix A as the sum of P and Q]



= CLASS24

1212
|
L

T
|
roy

. :
1 -1

Questlion: 10

-1 5 1]

A=|2 3 4], toexpressassumofsymmetric matrix P and skew symmetric matrix Q.
70 9

A=P+Q

1 ; 1y, .
Where P = E(A + A'jand Q= E(A_A ).

First, we find A’

-1 24
A=|S5 30
1 4 9]

Now using the above mentioned formulas

P:é(aﬂx';
—1 5 BB 7
1 :
= — BN 0 BRI
Bl 7 o B N ojd
= 7 B
1
=7 6 4
2
| 8 4 18]
i 7
—] — .
2
7
—|{_— 3 2
2
4 209
1 ,
Q=2(A-A")
-1 3 -1 2 7
:)é 2 03 45 30
70 1 4 9]
o 5]
:\-l -3
2
,6 _4 =y
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o
b |t
|
Tad

(=]
13

|
]
o

Now A=P+Q

7 3
-1 = 4 0 = -3
2 2
7 -3
=|- 3 2|+|— 0 2 | [Matrix A as sum of P and Q]
i} hal
4+ 29 3 20

10
-1 =1
= i ) 4]
2
i ©
[-1 5 1]
A=2 3 4
7 0 9

Question: 11

s
|

—

(=

3 |, to express as sum of symmetric matrix P and skew symmeltric matrix Q

—1 =

=
1

12
=

—

A=P+Q

Where P = l{A + A'] and Q — l{\ AT,

First we will find A",

3 2
Sl PR
0 3 2

Now using above mentioned formulas,

1 .
p;E(ATA)
13—10‘ 3 02 1]
=_||l2 0 3|+ -1 0 -1
nal
12 o3 o2
6 1 1
My 0 2
2
1 2 4
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a al
1
== 0 1
2
1,
5 =
1 .
Q::{A_A]
a3 -1 0] [3 2 1
1
:,7! 20 3/-|-1 0 -1
Yy
-1 2o 3 2
0 -3 -1
:—1-- 3 0 1
2
1 = 0]
[ 3 -1
0 9 — .
2 %
3
=|— 002
2
ENY
2 ]
Now A=P+Q
i 1 1} | = =
A\ 0
i) 0
1 3
== 0 11|+ = 0 2 | [Matrix A as sum of P and Q]
l 1 2 l — S|
2 1 L2
hz e A
by — (]
=
~ 3 -1 0
p— i T = || 2 )
2
— i
1 -1 2 . L2l
Question: 12
3 2 5]
Given A = |4 1 3 |.toexpressassum of symmetric malrix P and skew symmetric matrix Q.
0 6 7

A=P+Q

Where P = %(A + A')and Q= ;’(A -A'),

First we will find A’

3 40
A'=|2 1 6
5 37

Now using above mentioned formulas
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P:E(ATA)
3 2 5 340
1
:);413-%._16
1o 6 7 53 7
6 6 5
:é629
1594
_ .
33 -
9
=3 1 -
2
5 9 _
PR/
1
Q= —(A-A")
e 5 [ 4
~Ylg 1 3.2 1 5]
-~
“ljo 6 7 5 3 7]
g -2 05
1"\
= |2 0 3
>
BF s 3 Wi
[ S
0 -1 =
2
-3
:‘>10T
-5
_'io
i
Now A=P+Q
_ s1 T e
303 = U= =
9 -3
=3 1 |+ 1 0 —
2 2
59, |83
22 | L2 2
(3 2 5
=4 1 3
0 6 7]

Question: 13 A

{1 3{1 4J
C;
2 4ll2 3

{1+6 4+1s]
=
2+8 8+20



C_[? 19]
|10 2SJ

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

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

1 2 1 2
A':{ —lAndB'={ }
3 4] 4 5

RHS = B’A’

U
I.L_‘ -
tho 1
| S—
—
(SR
da 1D
—

- B

7 10
19 28

L d

LHS = RHS
Hence proved.

Question: 13 B

= =JlL= J
3+ (-2) 9+1]
= |
B () BN

{1 -3 |

p—

S 4 |
-
LHS=C = |
-8 —4!

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

1 2. 30027
B'= And A’ =
-3 -1_ -1 -ZJ

RHS = B'A’

I
|
SN )

| -8

LHS = RHS
Hence proved.
Question: 13 C

Letus take C = AB

CLASS24



1]
c=|2/[2 -1 -4
3
21 4
=|-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,

-2
A'=[-1 2 3] andB'=|-1
_4j
RHS = B'A’
= | — L
-4
g X
=1 -2 -3
4 -8 -12
LHS = RHS
Hence proved.
Question: 13 D
L
-1 2 3
C:[ S |
1 5 6!
-1 0|
-3 + {598 424
)
12 + (-10) + (—-6) -16+ (-5)!
[+ 6
_.
=Y
LHS=C’
o
=
|6 -21

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

-1 47
3 2
A'=|2 -5|andB'=
11
-3 6

CLASS24



_ -1 4
3 2 -1
- 2 -5
-4 1 0
L -3 6

LHS = RHS
Hence proved.

Question: 14

cosu  sina |
Given A = )
—sing cosu |

, |cosu —sinu
A=
SMMg CosU

LHS=A'A

sing  cosu

il . hl
cos™ d = sin” d
SING.Ccosd + (—cosu.sing )
1
0

SINCLCOSU = COSUSING)]

RHS=1—=

LHS = RHS
Hence proved.
Queslion: 15
Given A = [12 3]

We will [ind A’ to calculate AA,

Al=2
3
Now
1]
AA'=[123]]2
3

—=[1+ 4+ 9]

—=[14]

Question: 1

cosu  —sing {cmu sina

-3+4+3 12+ (-10) + (-6)
1+2 —-16 + (-5) J

|, We will find A’

—SII0 COsU

cosasing — (—sing.cosu)

. o 5
S+ cos"

= l [Using CO'S': -+ Sii]: ¢ = | and commutative law a.b = b.ai.e.
1 ERNVAR

Exercise : 5E

CLASS24



Solutian: CLASS24

1 lal
Let, A =
3 7

Now we are going to write the Augmented Matrix followed by matrix A and the Identity matrix [,
ie,

"

1 0 1 0
,wherel =

70 1 01

- 1
Aug [A|l_! =l 3

4

Now our job is to convert the matrix A into Identity Matrix. Therefore, the matrix we will get
converting the matrix 1 will be our AL

1 2@t o]
370 1

rary |1 2[1 O] gpam, [T O[T 2]
2 2,
0 I|-3 1 | 0 1-3 1

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

7 _n

Al= A

‘1 [Answer]
-3

The value of A"l is correct or not can be verified by the formula: AA L=
Question: 2

Solution:

Let, A =

1 3

o
Now we are g(ﬁ}lg to write the Augimented Matrix followed by matrix A and the Identity matrix I,
ie.,

1 21 o] ol
Allg[A“ |= .wherel =
- 12 -10 1| o 1]

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

1 2 D, !
2 —1 gl (o 5|2 1| '-01

[N )

| [Answer]

|

|
| o—

The value of A"l is correct or not can be verified by the formula: AAl=g
Question: 3

Solution:

Let, A =
2 5

-3 1

=
Now we are going to write the Augmented Matrix followed by matrix A and the Identity matrix I,
ie.,



]2 s o]
Aug[.ﬂlJ: ok

d CLASS24

1]

1
,wherel =
K

Now our job is to convert the matrix A into Identity Matrix. Therefore, the matrix we will get
converting the matrix I will be our A1

2 s ﬂ Rasry | 2 3t 0‘ Ri«rs | 1 112 1] goip, [1 11]2 1}
-3 10 1| -1 61 1 -1 61 1 0 173 2
1 s
e 2 1 — =
=R 1 11 Ri-1R- |1 017 17
— 302
0 1= = 0 13 2
17 17 17 17

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

1 5
17 17 1 5]

Al= 1; l; |_1L7L . | [Answer]
17 174

The value of Al is correct or not can be verified by the formula: AA L=
Queslion: 4

Solution:
Let, A =

L: -3
Now we FL go?ng to write the Augimmented Matrix followed by matrix A and the Identity matrix I,
ie.,

1 0 1 O

,wherel =

50 1 lo ™

2

3

All | = ]
Aug[ It ]

Now our job is to convert the malrix A into Identity Maltrix. Thereflore, the matrix we will get
converting the matrix 1 will be our AL,

; 1 |
= = = 1 | 3 1 3 =
> 3OS 0T r, gl | 25 ¢
< — 2|2 S § >
4 5|01 0 11-2 1 oL o 1.2 1
- p 1 11l
5003
3 . PSSR
Ri+3R2 |1 Of22 =
_—> |
I 2 1
| 11 11

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

s3]
=
Al=| """ =7 | [Answer]
2
111

The value of A"l is correct or not can be verified by the formula: AA"1 =1
Question: 5

Solution:



5

an [0 CLASS24

Now we are going to write the Augmented Matrix followed by matrix A and the Identity matrix [,

ie,
0 1 0]
,wherel =
1 0 IJ

10

2 5

1

Aug [A 0

1]

Now our job is to convert the matrix A into Identity Matrix. Therefore, the matrix we will get
converting the matrix 1 will be our AL

_ - - A |
10 0] gor, [0 101 27 gop, [2osfor] R [1 2o T
> sl Tl s lo o)l 2 =12
R 2 ] . - 0 -101 -2
<| 1] ) 1 1
ey (120 3 w10 g 0
:‘ = A
1 B 1 1
0 ll-— = - e
| 10 3 | g, 5

Al= [Answer]
1 |
]

10
The value of A"l is correct or not can be verified by the formula: AAl =

| =

Question: 6

Solution:
Let, A =
£6 :
Now we r% gctJJing to write the Augmented Matrix followed by matrix A and the Identity matrix I,
ie,
1 0] (1. 0]

| ,wherel =
0 1 0 1]

6 7

Aug[.‘\“] b

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

6 71 0 g, [6 7|1 0] Riora |2 21 1] gosrg [2 21 1]
— - | s |
8 9o 1 221 1] 6 7|1 0 I+ 31
1 11 9 7|
k1 L - - R1-R2 10— i
— 2 2 /= 2 2
U | B U

The value of A1 is correct or not can be verified by the formula: AA =1
Questlion: 7

Using elementary



solution: CLASS24

0 1 2
Let,t A=|1 2 3
31 1

Now we are going to write the Augmented Matrix followed by matrix A and the Identity matrix I,
ie.,

0 1 21 0 0f 1 00
Aug[AfT[=[1 2 30 1 0|.wherel={0 1 0
31 10 01 00 1

Now our job is to convert the matrix A into Identity Matrix. Therefore, the matrix we will get
converting the matrix I will be our A1

0 1 21 0 0 1 2 30 1 0] 1 2 30 1 0
1 2 301 o -k ylpg 1 2 o|—Ri,lp 1 21 0 o0
31100 0 1 31 1p 0 1] 0 -5 -80 -3 1|
1 2 30 1 o B0 1 0] 1 0 -1-2
ST S TN O B Y IS .S N P T R S G STIN PP B
0 -1 o4 -3 1 I_oo:s -3 1] 00 2|5
: [ ] 1
P IR ! 0 1 |1 0 1T 1 0 0>
SRS ol 0 s l0 Yo 4 3 Sp—REigw o
000 2|5 -3 1| 7 B 0 0 1|5
B - 2 2

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

1 1 1

3 3|
Al=|— 3 -1 _él S 6 :l[Answer]

S 5 -3 1|

- 2

The value of A lis correct or not can be verified by the formula: AAT -
Question: 8

Solution:

Let, A= _3 3"

22 31‘
Now we ria gc?i%g 1“t;_lul*ite the Augmented Matrix followed by matrix A and the Identity matrix I,
ie.,
2 =3 311 00 1 0 0]
Aug[Afl]=[2 2 30 1 0].wherel=|0 1 0';
3 -2 210 01 00 1]

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

e

]

+ 13| —

|t

[ g

1| —

Fl=



2 3 3i1 0 0] 2 3 31 0 0] > 3 31 CLASS24
223i010%050—110&>05 Ol-t 1+ v
3 2 2|OUII 3 -2 2|0 01_ 1 1 -1}-1 0 1
(1 — 4]2 0 -1 1 -4+ 4|2 0 -1] 1 -4 42 0 -1
R1-R3 R3-R1 R3-R2
0 5 01 0| ———>0 5 -1 1 0| ——=—|0 35 0|-1 0
1 -1-1 0 | 0 5 53 0 2: o o0 -5-2 -1 2
- - 1 1 -1 11 -l
1 41 1 -1 ]R 1 1 [ 1R 1 1
N N2 1 1 —R3 1 1
R-R2 S 011 0 S0 1 0 o 0—50 1 0 _ 0
2 h R
_O 0 -5-2 -1 2_\ g 0 7'72 1 :‘ 0 0 12 1 >
: i 5 5 5]
[ 1 2 3]
Lo [ 2l 2
1 oI | e ] 3
R 1 1 —1R= Nl ]
LIR.SEN R =) - 0
R RE
g 2 1 Z oL 2 1 2
5 5 5 | 5 5 5|
Here, the matrix A is converted into Identity matrix. Therefore, we get the A1 as,
s 3T
= 0 =
: : ) 3
q 1 1 1
ol — - 0 [=—- 1 -1 @ [Answer]
35 Al
2 1. ey
5 s 5|
The value of Al is correct or not can be verified by the formula: AA L=
Question: 9
Solution:
Let, A=]3 (0 2
1 5%
Now we IGE gé‘mg-"r' write the Augmented Matrix followed by matrix A and the Identity matrix I,
ie.,
30 21 00 1 0 0
Aug[Afl[=[1 5 90 1 0|.wherel={0 1 0
6 4 70 0 1 0 01
Now our job is to convert the matrix A into Identity Matrix. Therefore, the matrix we will get
converting the matrix I will be our A™L.
30 21 0 0 1 5 90 1 1 1 5 %0 1 0
1 590 1 0—F22RL,13 ¢ 2 ~RaRr 13 0 2(1 0 0
6 4 70 0 1 6 4 7 0 4 3-2 0 1
1 5 9]0 1 0 (15 9]0 1 0] 11 62 1
R IS E . | R B AL LD S E 1 s I R e I I K
0 4 3 -2 0 0 4 32 0 1 0 4 3 -2 0




1 CLASS24

1162 1 -1] 1162 1 -
R3-IR> - =53 -
3R 510 1 137 -3 4 2500 1 -13-7 -3 4
0 0 S5[26 12 15 00 1]26 12 15
55 55 55
[ ] i 157 61 80|
: b 5555 ss
116 106
L+13R 79 25 ko 47 9 25
CRa+BR3 oy ol 2 =2 | RimRy gy o2 2 |
55 55 5S SS55 0 5S
00 U 12 s 00 Nag 12 s
| ss a5 s3] 5555 55|
[ 1 8 10
1 o ol SSRRERS
R,-6R5 47 9 25
— 1 0)— —
55 55 55
O U 12 15
ss55 55|

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

1 S 10 |
550 B ro
47 g 25 1
Al= 7? . — — |r— e 9 7:5‘ [Answer]
ok 33 ] Rl
26 12 15 —26 12 1§ |
R

The value of A"l is correct or not can be verified by the formula: AAL =
Question: 10

Solution:

Let A=|] 2 3
2 T

Now we rie go_ililg to Write the Augmented Matrix followed by matrix A and the Identity matrix [,
ie.,

2 310 0 0" 0
Aug[All]=]2 3 200 1 0|.wherel=|0 1 0
3 -3 4o 01 001

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

1 2 =301 0 o] 1 2 =31 o o] 1 2 =31 0 o
203 201 o —2R2 s 3 2p 1 o 2R 1 sl 1 oo
3 -3 -4j0 0 1‘ 1 -6 60 -1 1] 1 6 -6/0 -1 1

2 3|1 o0 o] 1 2 =31t o0 Q] 1 2 -=3/1 o0

1 2
_RBRy oy sl o1 ol Ryl 1 g2 1 o —Risi0 01 s o4
0

-7 -11j1 -2 1| o -7 11 -2 1] 0o -7 -111 -2



2 -3/1 0 | 1 2
R3viR2 o1 -8|2 -1 67 40 1
0 0 -67]15 -9 1 0 0
) ' _
» o3 b 00 1
Lol - 5 —apa
Ro+8R3 10 45 8 g2k 0
0 1 67 67 67 o
15 9 1
| 67 67 67 |
[ 6 17 13
1 o ol 67 6_7 67
R1+3R3 14 2 8
4-) - S _—
q 67 67 67
15 9 1
| 67 67 67|

|
1|15 o
67 67
39

o -3/ 97
14

1 o0 —
67

0 115
67

—
<

=)
=1

=)} |
‘_1|\D _J‘ N

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

{6 17 gmE
B % 1719
5 8 |
Al= é_—_t é 76__' =— 14 S 8| [Answer]
/ I [§) 1
15 9 1 RS IR |
GE

The value of A"l is correct or not can be verified by the formula: AAL =

Question: 11

CLASS24

Solution:
Let A=[3 1 -2

2 S

3 5
Now we are going to write the Augmented Matrix followed by matrix A and the Identity matrix [,
e 3 -1 21 0 0 0 0]
Aug[Afl]=/2 0 -10 1 © 010

3 -5 000 0 1|.wherel=|0 0 1

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

converting the matrix I will be our AL

3 -1 =2)1 0 o] 3 -1 =2[1 0 0]
>0 1o 1 of-BRiys 0 1o 1 0
35 0o 0 1] 0 4 2110 1
1 -1 -1]1 -1 0 1 -1
5L W S (B Y LS 2N
0 4 201 0 1| 0 0

R1-R»
4-)

1

-

-1 =11 -1 0
0 -10 1 0
-4 2-1 0 1
It -1 =11
S EN 2 1= 3
0 1|5 6
1 4

L= o ©



1 -1 0 1 -1 0
1 -1 -1 . N L -1 -1
Ra-R3 0o 2 0l|-= E _1%0 1 0|_i E _l
0o o 1 v+ 4 0o o0 1 88 8
56 1 5 6 1
| 44 1 | 44 4]
] 20 [ 51001
1 0 -1 S% 68 8 10 i § 8
Ry1+R> a1 ol-2 9 _i R1+R3 0 1 _- E _i
0o 1|8 8 8 0o 1l $ 8 8
s 6 1 56 1
| 104 4 | 44 4

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

5 1044
& S [5 -10 -1
ato| 2 O e
-
_3 GO .
| 404 1]

The value of A"l is correct or not can be verified by the formula: AA L=
Questlion: 12
Solution:
Le,A=[1 3 2]
-3 0 _]\’J
Now we rg goihg t(.fr] vrite the Augmented Matrix followed by matrix A and the Identity matrix I,
ie,
1 3 —Zil 0 0 W (O

Ij=|-3 0 -10 1 0 .wherel=|0 1 O

|21 o oo 1] 00 1]

Aug [A

Now our job is to convert the malrix A into Identlity Matlrix. Therefore, the matrix we will get
converting the matrix I will be our AL

1 3 =21 0 0] 1 3 2|1 o o 1 3 -2/1 o
—30—1010%—30—1!0 1o R2UR g 9 9|3 1 g
> 1 0o 01 s 4J01J 0 5 4|20
1 3 -2/1 0 0] 13 -2t o of 13—:i00“
Ra+Rs 1o 4 301 11-$04—%111&>04—3‘11
0 -5 4]-2 0 1] 05 42 0 -1 01 -11 -1 -2
1 3 =221 0 0] 1 3 =21 0 o
SRR L0 00 13 s o PR lg ) g1 -1 -2
01 -1/1 -1 -2 00 113 5 9
1 3 -2/1 0 0] 1 3 0|-5 10 18 1 o o1 -2 -=3]
RaB3 g1 o2 4 7|—R=Rs g gl 4 7 [RR2 Sl 1 ol2 4 7
00 11-3 509 00 1-3 5 09 00 1-3 5 o9



Here, the matrix A is converted into Identity matrix. Therefore, we get the A'1 as, CLAssz4

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

The value of A"l is correct or not can be verified by the formula: AA"1=1
Question: 13

Solution:

Let, A= ]

(8]

13
L

e _5
Now we re'goiné to \A‘?r te the Augmented Matrix followed by matrix A and the Identity matrix I,
ie.,

e ] 0 @ 1 0 0]
Aug[Afl]=] 2 § 7|0 1| 0|.wherel=0 1 0
My P S| 0 0 1_i

Now our job is to convert the matrix A into Identily Malrix. Therefore, the matrix we will get
converting the matrix I will be our AL

2 30 o o [z | oo 1 231 0 0
A7 (NN < —-~1 [ T ] |2 '1\;"‘1»011—210
2 -4 50 0 1] B 1 s 40 | 00 12 o 1
(1 O AE: - 2] 1 0 03 — -1
SR Lo NINGIEEN 1 | B2 T Spls 1 -1 | PR SHGRNEND 4 1 -1
{:01:0 1| DGR 0 1 | 00 12 0 1

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

3 -2 o]
Al=| 1 —1 | [Answer]
- 0 1

The value of A" is correct or not can be verified by the formula: AA=1
Question: 14

Solution:

Letb,k A=|3 (0 -1

Now we 1% gb‘ing lo_ rite the Augmented Matrix followed by matrix A and the Identity matrix I,
ie,

30 <11 00 1 0 0]
Aug[Afl]=/2 3 000 1 Of,wheret={0 1 0
0 4+ 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 I will be our A1,



30 11 0 0] 1 -3 11 -1 0] 1 -3 -1 CLASS24
23 olp 1 o —RR2 s 3 g0 1 o —R=Ri gl o9 2l 5
04 10 01 0 1 10 0 1} 0 4 Lo o 1|
1 =3 -1l1 -1 ] 1 -3 -1/1 -1 0] 1 -3 0|9 -1
S RRR g1 o2 3 2 RaRR g 1 o2 30 2| RERS By ol 3
0 4 1|0 0 1| 0 0 18 -12 9| 0 0 18 -1
03 -4 3
R;+3R;
— - s

1 0
01 0-2 3 =2
o0 18 -12 9

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

3 -4 3
Al=|-2 3 -2 [Answer]
3 128

The value of Al is correct or not can be verified by the formula: AA 1=
Question: 15

Solution:

.
Now we are goiilg L%_L/vrite the Augmented Matrix followed by matrix A and the Identity matrix [,
ie,

-1 1 21 0 0 1 00
Aug[A[I]=| 1 2 30 1 Of.wherel={0 1 0
31 10 0 1 00 1]

Now our job is to convert the matrix A into Identity Matrix. Therelore, the matrix we will get
converting the matrix I will be our A%,

—1 1 VG 0 3 51 1.0 "0 3 511 o

1 2 3001 o/ BR300 30 1 o[RBT o 30 1 o

31 10 0 1 3110 0 1 Lo-s-so-s
1 2 3o 1 o0 1 2 3o 1 0] 1 2 3o 1 o]

Ri<R2 Ry+R; - ~ Ra+Rg

AR L0003 S| 1 of—SRAL00 -2 31 2 1|1 0 ol -1 1
0 -5 —8jo -3 1| 0 -5 —80 -3 1 0 -5 -sjo -3 1|
0 2 3.1 2 -1 0 2 3-1 2 -1 0 0 15 -4 3]

B G NN S 1 N S R .5 W U Y S 11 N (R O N G N s T S R S A
0 -5 -8j0 -3 1| 01 1-3 3 -2 01 1]-3 3 -2
[0 0 1|5 —4 3] 1 0 0oL -1 1] 1 0 01 -1 1

R3-Ry Rj<R»2 = RaeRj3 - -

A 0 01 -1 1 |[B=R2 Jg o0 15 -1 3 |—E22R Mo 1 o-8 7 =S
01 0-8 7 -5 01 0-8 7 -5 00 1|5 -4 3

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



1ol 1] CLASS24

Al=|-8 7 -5| [Answer]

The value of A"l is correct or not can be verified by the formula: AAl=]

Exercise : 5F

Question: 1
Solution:
Here, i is the subscript for a row, and j is the subscript for column

And the given matrix is 3x2,s0 1<i <3 and 1=<j =2

Hence fori=1.j=1.q,, = 21‘(1 - (2x1)* :;
Fori=1,j=2, a,,= 5(1_ (2x 2))° :f
Fori=2,j=1 g., = :'1:(2 —(2x1))=0
Fori=2,j=2 a,, = ;(2-(2x2))° =
(B-(2x1)%=.

For i=3, j=1 a3, = -

3

Fori=3,j=2 a;, = ~(3—(2x2))? =1

G)

- | =

o !
Hence the required matrixis :-|0 2
1

B
Question: 2
Solution:
The elements of the matrix are given by, a;; = %| —3j +f]
Matrixis 2x 3 hence, 1 =i <2 1 =] <3
Here, i is the subscript for a row, and j is the subscript for column

For i=1, j=1, @y; = 5|-3(1) + 1| = 1

For i=1, j=2, ay; = 3|-3(1)+2| ==
For i=1, j=3, a3 = 5|-3(1) + 3| = 0

. . 1 5
For i=2, j=1, a,;, = 5|73[2}+ 1] ==
For i=2, j=2, @y, = 5|-3(2) + 2| =2

1 2
For i=2, j=3, ay; = ;|—3(2) +3| =
Hence the required matrix is :-
Question: 3

Solution:

[T ¥ o B
NN
MW O



On comparing L.H.8. and R. H.5 we get,

EREIE v

On comparing each term we get,
X+ 2y =—4 ..(0)

—y = 3..(ii)

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

Queslion: 4

Solution:

Given,

PN R I B

ot JES R

Using the property of matrix multiplication such that h is scalar, 1 [
o

CLASS24

Using the matrix property of matrix addition, when two matrices are of the same order then, each

element gets added to the corresponding element,

¥ o4 N
ﬁ 261]*["1' 3]7[2:_\' ?.\6+2

[ 2500

Comparing each element we get,
2+y=5, = y=3

2x+2=8, =2x=3

Question: 5

Solution:

awen s 2]+ 27 -[)
Al -]
And we have,
2x = )’l _ [10]
3x+y 5
Solving the linear equations, we get,
Y=3v=-4
Question: 6
Solution:

Given,

TR R



On comparing each element of the two matrices we get, CLAssz4

x=3,
3x-y=2
y=7
2x+z=4,
z=-2,
3y-w=7,
w=14
Question: 7
Solution:
Given,
: , '
[—11 2?1’]+ sz "‘;."] = 3[; l\'r]

First applying matrix addition then, comparing each element of the matrix with the corresponding
element we get,

SRR
[—Il Z?t']Jr[z:ru' X;‘l]_ ?::.:{ 331‘1.]

[ x+4 6+x+y] _[3v T\j[
—1+z+w 2w+ 3 3z 3n

We now have, X+ 4 =3y, ]

x=2

2w + 3 = 3w, ......(ii)

w=3

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

y=4,

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

Question: 8

Solution:

We are given two diagonal matrices A and B,

0On adding the two diagonal matrices of order [3X 3) we get an diagonal matrix of order (3% 3)

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

3 0 0 1 0 0 4 0 0
0 -2 0+(0 3 O|=(0 1 0
0 0 5 0 0 —4 0 0 1

Hence, we get A+B = diag(4 1 1)
Questlion: 9

Solution:

We have to show that

cos# sind

coso ome sin@ ---cosﬂ]____[l []]

cos@.
[ 058 s5in @ o1

] + sinf.

Multiplying the scalars with we get,



’ cos @ x cos@ Cosﬁxsinﬂl+[si110><si:10

cosf % (—sin8) cosf X cosd sin @ x cosé
[COS: 8 +sin’8 0
0 cos® 8 + sin"@

And we know that - . A
cos 6 +smm-8 =1

[z_"os2 6 + sin*@ 0 ] _ [1 0]
0 cos® @ + sin’ @ 01

Hence, proved.

Question: 10

Solution:

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 B=12 -1
4 -2 = &

WE have A+B+C=0,

Se C =-A+BR,
L S
=[-8 2| +| 2 -1
4 -2 -2 3
-4 4
c=1|1 -1
-2 -1

Question: 11
Solution:

cosa —silml

Given, 4 = |
sina OS¢

cosa  sinea

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

We are given that A+A'=1

< [cosa —sina [cosa sin(t] 1 0]
"lsina cosa —sina cosa 01

After doing addition of matrices, we get,

[Cosn' + cosa  sina —sinn:] - [1 0]
sine — sinae  cosa +cosa 0 1

[2(‘850' ZCES(I]:[(; g

On comparing the elements we get,

2cosa =1

b |

This implies, cosa =

Forit helongsQto m, = %

Queslion: 12
Solution:

Given,

[ VG-

Applying matrix multiplication we get,

sinf x (—cos@)
sind x sin 8

]

CLASS24
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Xx+y
On comparing the elements we get, 2x-3y =1,
x+y = 3,
On solving the equations we get, x=2,y=1
Question: 13
Solution:

oy ) L2l =[5]

Applying matrix multiplication we have,

v 2] =13

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
Question: 14

If <

Solution:

Given, 4 = [‘;‘ g] and A" = [; i]

Then, (A +A") will be, [“1‘ g] ; Ié Elj N [2 166]

The ma‘rrix[? ]66
i

Question: 15

| is a syminetrical matrix.

Solution:

Given,

[z 3
A= 4 5].al1d

o

w-a2=[5 =[5 ¢l =[7 o

0 i
The matrix[ 0 ] is skew-symmetric.

1
Question: 16

Solution:

Given, A = [i _53]'3 = [_[]1 gl

We need to a matrix X such that, A+2B +X =0

We have, X = -[A + 2B),
x=- I Yl Gl

2+(-2) -3+(2x2)
|l 4+0 54 (2% 3)

X = [—04 :11'1]

X =



Question: 17 CLASS24

Solution:

Given, 4 = [T ;l and B = [;2 ;]

We have 3A-2B+X =0

So X = -(3A - 2B)

Thus,

o 21,02 1

X = 3[1 3 ZIS 2]

X=73x4+2x2 3x2-2x1
I3IX1—-2%x3 3Ix3-2x2

_[-16 —4

X’ls -5

Question: 18

Solution:

. cosa  sina
Given, 4 = [

—sina cosa

,_[cosa —sina
sine cosa

cosa sing

Then, AA" = [ .
—sina cosa

|{.‘05 a  —sina
sin@  cosa

Applying matrix multiplication we get,

AA' =
cosa Xcosa + sina Xsina cosa ¥ (—sing) + sina % cos «
(—sina) x cosa + cosa X sine  (=sina) X (—sina) + cosa X cos«
A4 = [CU.S':(T + sin“a 0 ]
0 cos’a + sin“a

Hence, AA' = lé ?] =1

As we know that cos®a + sin“a = 1
Queslion: 19
Solution:

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

Letus consider P isa matrix ofthe same orderas Aand 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.

Question: 20

Solution:



cwena [ ] CLASS24

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

flA) = A2 -4A + 1,

LR F L F R F P

4+43-8+1 6’:671210]

f(A) =
(4) 2+2-4+0 3+4-8+1

=[g gl

Queslion: 21

Solution:

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

We have A=A ... (i)

A'=0
Then, A =0

Hence proved.
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