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CHAPTER-5 -Matrices

Exercise-5A

Q1

For any matrix of order m X n have m rows , n columns , and total
m X n members. Thus

1. The number of rows in given matrix A is 3.

i1. The number of columns in given matrix A is 4.

111. The order of the given matrix is 3 X 4.

1v. The number of all entries in A 1s 3 X 4 = 12.

v. The elements are:

a3 =8 , a31=\/§ ,a14 =1 ,a33=4 , a,; =0.

Q2

1. The order of the matrix A = 2 X 4.
i1. The order of the matrix B = 3 X 2.
111. The order of the matrix C = 1 X 4.
1v. The order of the matrix D = 1 X 2.
v. The order of the matrix E = 3 X 1,

vi. The order of the matrix 4 = 1 X 1.
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Q3

In total, if the matrix have 18 elements then the possible orders of

the matrix are

(i) 18 X 1 (ii) 9 X 2 (iii) 6 X 3 (iv) 3 X 6 (v) 2 X 9 (vi) 1 X 18.

Q4
In total, if the matrix have 18 elements then the possible orders of

the matrix are

()7 x 1 (i) 1% 7.

Q5
From the given equation we have
a;;,=2(1)—-1=1,a,,=2(1)-2=0;
a1 =212)—1=3 ,a,, =212)—-2=2;
az;; =2(3)—1=5,a;3,=23)—2=4 .
Thus the required matrix of the order 3 X 2 with satisfying the given

equation 1s given by

1 0
(5 2)
5 4
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Q6
From the given equation we have
1 1 1
a11—I—1,a12—59 ai13 = 3
2 2
az1 =7 2 ,a22=5=1, 23 = 7,
3 3 3 3 )
a = - = ;a — A a = )
31 = 7 32 = 5 33 73
4 0 4 5 4
A4 = = yAgy == =2, Uu3 = —
41 = 7 42 = 5 43 = 3

Thus the required matrix of the order 3 X 2 with satisfying the given

equation 1s given by

1 1
[t 2 5)
2 1 2
3
3 2 1
2
\¢ 2 2/
3
Q7
From the given equation we have
_ (1+2(1))2 _9 _ (1+2(2))2 _ 25,
11 =" 5, —zaalz——z =5
2 2
4y = (2+22(1)) =8 .a,, = (2+22(2)) — 18
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Thus the required matrix of the order 3 X 2 with satisfying the given

equation 1s given by
9 25

(2 2 )
8 18

QS8

From the given equation we have

(1-2(1)? 1 (1-2(2)% 9 (1-2(3))> 25
(11 = 7 AR SRR CC I 5 °

(2-2(1))? (2-2(2))% _ 4 (2-2(3))?
Ay = 2() =0 , Ay = . :E :2,(123:—2 —
8 ;

Thus the required matrix of the order 3 X 2 with satisfying the given

equation 1s given by
2

(2 2 2 ) :
0 2 8

Q9
From the given equation we have

1 1 1
a11=5|—3(1)+1|=1,a12:E|—3(1)+2|=E,a13=

N | =
I

1 1
3(1)+3|:0,a14=5|—3(1)+4|25;
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1 5 1 1
21 =5 1=3Q2) + 1] =385, =31 =3(2) +2] = 2, a3 = 3| -
3(2)+3|=;,a24:% —3(22)+4|=1,;

1 1 - 1
as1=§|—3(3)+1|=4,a32 :E|_3(3)+2|:E’a3325 —

1 5
3(3)+3|:3,a34=5|—3(3)+4|25;

Thus the required matrix of the order 3 X 2 with satisfying the

given equation is given by

/ 1 Lo L
7 0 3)
- 2 gt 1
2 7 '
\¢ 23 2
2 2
Exercise:5B
Q1
We are given A = (_21 _03 g) and B = (i _23 _12). The

addition both matrices is possible as order of both matrices are
similar.
Now operating addition of two matrices using addition of

corresponding elements we get
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ave=(% T D+G 5 D)

=(—21++34 _03—+32 gli):(g :; Z)

Bra=(3 % )+(4 5 3

I R B

Here we can say that A+ B = B + A.

Q2

3 5 -1 -3
WearegivenA=|(-2 0 |,B=| 4 2 |and C =

6 -1 y -

0 2
<3 —4). The addition all matrices is possible as order of all
1 6

matrices are similar.

The addition of two matrices is done by the addition of
corresponding elements.

Now

LHL= (A+B)+C

3 5 -1 -3 0 2
= <—2 O>+<4 2) +<3 —4)
6 -1 -2 3 1 6
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2 2 0 2
_ <z z> . <3 _4>
4 2 1 6
2 4
(2 2
5 8

RHL= A+( B+C)
3 5 -1 -3 0 2
=<—2 0>+ (4 2>+<3 —4)
6 -1 -2 3 1 6
3 5 = —
= (—2 0 ) + ( 7 —2)
6 -1 -1 7
2 4
5 8

Thus LHL=RHL
Therefore A+ B)+ C=A+ (B + C).

Q3

WehaveAz(i ; _23)andB=(_52 _03 ;)
Now

2a-p=2(; , 5)-(5 5 3)
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Z(—Bs g —08)
Q4
We are given A = (g ;), B= (_12 :;) and C = (_52 i)

Next using the addition of two matrices and scalar multiplication of

two matrices we get

i.A+23=(§ ‘2*)+2(_12 §)=(§ ‘2‘)+(_24 160) =
(4 12)

iB-ac=(5, ¢)-4(5 2=(5 35 16)-
(L34 Z11)

ii.A—2B+3C = (; ‘2*)—2(_12 §)+3(‘52 i) _

G 2 0+ 12)=Gs ¥)
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Q5
We are given = ((5) _11 :i) ,B = ((1) :; _51) and C =
G 0 6

Now using the addition of matrices we get

sA-3B+4c=5(3 L Z)-3(} 72 D+

5 -1 —4 0 -2 5
2 -5 1
4(—4 0 6)'
_(0 5 -100 (3 -9 -3 8 -20 4
_(25 -5 —20) (0 —6 15)+(—16 0 24)'
:(5 —6 —3)
9 1 -11
Q6
5 10 -15
We have given 5SA=| 2 3 4
1 0 -5
Now to find A, let us divide it by 5 we get
A= (54)
1(5 10 —15)
==12 3 4
°\1 o -5

Dividing each elements with the help of 5 we get
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Il
Vi = U1 N =
S vilwN
I
CLURE

Q7

1 0 2
We have givenA+ B =|5 4 —-6]andA—B =

7 3 8
-5 -4 8
11 2 0]
-1 7 4

Now by addition of both matrices we get

2A=(A+B)+(A-B)

1 0 2 -5 —4 8
=5 4 —-6|t|11 2 O
7 3 8 -1 7 4
-4 —4 10
= (16 6 —6)
6 10 12
Dividing above matrix by 2 we get
-2 -2 5
A=18 3 -3
3 5 6
Now by subtraction of both matrices we get

2B=(A+B)—(A-B)
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1 0 2 -5 -4 8
= <5 4 —6) — <11 2 O)
7 3 8 -1 7 4

6 4 -6
=|-6 2 -6
8 -4 4

Dividing above matrix by 2 we get

3 4 -3
B=1-3 1 -3
4 -2 2

Q8

WehavegivenZA—Bz(_64 _26 (1)) and 2B + A =
(3 2 5)

-2 1 -7/

Now by addition of double of 24 — B and 2B + A we get
54=2(2A—-B)+ (2B + A)

B (—64 _26 g) i (—32 i —57)
5 - 5

Z(—110 ; ’ —5)

Dividing above matrix with 5 we get

=iy 8 G T

Now rewriting the equation 24 — B = (_64 _26 (1)) we get
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-2(5 7 -G 7))

:(—64 _24 —22)_(—64 _26 (1))

=(O 2 2)

0O 0 -3

Q9

: 3 5 -9 _ (6 2 3
We are given (_1 4 _,7)+X—(4 3 6)°
Now to find X subtract( 3 )from left side we get
’ —1 W7

_ (6 2 3\ (3 5 -9 _(3 -3 12

X_(4 8 6) (—1 4 —7)_(5 4 13)‘

Q10
-2 3 5 2

We are given 4 = | 4 5 |, B=|-7 3)].andA+B—-C =
1 -6 6 4

0.

Now We can have the equationas A+ B — 0 = C.

Therefore

C=A+B-C
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-2 3 5 2 0 0
o 5 )+(-7 3)-(0 o
1 -6 6 4 0 0
3
-3
7

[l
~

Q11

We are given A = ((3) ;) ,B = (_02 ;) and2A — B+ X = 0.

Now We can have the equationas 24— B =0—-X = X.
Thus X =2A—B

=23 2)-(7 3

-(% 1)

Q.12

We have given A = (1 —3 2) B = (2 -1 -1

2 0 2 1 0 —1)a“dA+

B+ C=0.
Now by addition of A and B we get

avi=, 5 G o G o D)

Substracing above matrix frommatrix O we get
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C=0-(A+B)==
-

Q13

000G o0 1)°

2 0 0
We have given A = diag|2,—-5,9] = (O -5 0) and B =
O 0 9

-3 0 O
diag[—3,7,14]= 0 7 0 |.
0O 0 14

(1) Now by addition of A +2B we get
A+ 2B

2 0 O -3 0 O
=10 -5 0|t2( 0 7 O
O 0 9 0O 0 14

-4 0 O

={0 9 0 |=diag[—4,9,37]
0 0 37

(i) Nowtofind B+ C— A4

-3 0 O 4 0 O 2 0 O
B+C-A=|0 7 O0|+|{0 -6 0]—|0 -5 0
O 0 14 O 0 3 0O 0 9

2 0 O
(0 =5 o]
0O 0 9
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Q14

(1) We are given that (; i_ }}:) = (2)

By equality of matrices we get
x+y=8;x—-y=4
Thusx = 6and y = 2.

Zx(;l— 53y7— 7) _ (x 8 3_75).

Thus from the equality of matrices we get

2x+t5=x—3;3y— 755

(i1) We have given (

By solving linear equations we get

2
x=—8;y=§

(i11) We are given
: (J7Cy E 3) b (i_;) - (175164) '
This we can write as
(2x+3 6 ):(7 6)
15 2y—4 1514
Now by using equality of matrices we get
2x+3=7;2y—4=14
By solving given linear equations we get
x=2;y=9
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Q15

We are given equation as 2 ((1)2) + (31,(2)) = (ig)

Now by using addition rule of matrices we get
(12~
By using equality of two matrices we get
2+y=5;2x+2=28
Thus by solving above equations we get
x=3;y=3
Therefore we have x + y =3 + 3 = 6.

Q16

x —
We are given that ( y 2y ) = (14).

2y+zx+y 95

By equality of matrices we get
x—y=1;2y+z=9;x+y=5;2y=4

By from above equations we get

x+y=05.
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Exercise:5C

Q1A
2 -1

WehaveA=| 3 0 |andB = (_2 3).
1 4 0 4

Now multiplication of two matrices is possible if number of
columns in left matrix is equals to the number of rows in right
matrix.
Next let us discuss the order of the matrices which are given.
The order of matrix A1s 3 X 2 and matrix B 1s 2 X 2.
Thus the multiplications we can proceed as
(1) The multiplication AB is possible.
Thus AB = ( ; 01> (—02 i) -

-1 4

(2)(=2)+ (—1)(0) (2)3+(-1)4 —4 2
3(-1) + (0)(0)  (3)3+(0)4 | = (—6 9 )
(—1)(=2) + (4)(0) (=1)3 + (4)4 2 13

(11) The multiplication of BA is not possible as if number of
columns in left matrix is 2 which is not equals to the number of

rows in right matrix 1.e, 3.

Q1B
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-1 1 3 -2 1
WehaveAz(—Z 2>andB=<O 1 2).

-3 3 -3 4 -5
Now multiplication of two matrices is possible if number of
columns in left matrix is equals to the number of rows in right
matrix.
Next let us discuss the order of the matrices which are given.
The order of matrix A1s 3 X 2 and matrix B 1s 3 X 3.
Thus the multiplications we can proceed as
(1) The multiplication AB is not possible as if number of columns in
left matrix is 2 which is not equals to the number of rows in right
matrix 1.e, 3.

(i1) The multiplication BA is possible.

3 -2 1 -1 1
Thus BA = ( 0 1 2 )(—2 2)
=3 4 5/ il

3(-1)—-2(-2)+1(-3) 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)-503)

-2 2
10 -10

QIC
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1 3
We have 4 = (‘2’ 1 _05) and B = (—1 0).
0 5

Now multiplication of two matrices is possible if number of
columns in left matrix is equals to the number of rows in right
matrix.
Next let us discuss the order of the matrices which are given.
The order of matrix A1s 2 X 3 and matrixB 1s 3 X 2.
Thus the multiplications we can proceed as
(1) The multiplication BA is possible.
1 3
(e )

B (0(1) +1(-1)—5(0) 0(3) +1(0) — 5(5))
- \2(1) +4(-1) +00) 2(3)+4(0) +0(5

:(—1 —25)
-2 6
(i1) The multiplication AB is possible.
1 3
0 1 -5
AB = )(—1 0)
2 4 0 0 &

1(0) + 3(2) 1(1) +34) 1(-5) + 3(0)
=|-1(0)+0(2) -1(1)+04) -1(-5)+0(0)
0(0) +5(2) 0(1)+54) 0(—5) +5(0)
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6 13 -5
=<0 o 5>
10 20 O

QID

1

Wehave A=(12 3 4)and B = g :
4
Now multiplication of two matrices is possible if number of
columns in left matrix is equals to the number of rows in right
matrix.
Next let us discuss the order of the matrices which are given.
The order of matrix Ais 1 X 4 and matrix Bis4 X 1.
Thus the multiplications we can proceed as
(1) The multiplication AB is possible.

1

2

AB=(1234)] =( 1(1)+2(2)+33)+44)) = (30)

4
(i1) The multiplication BA is possible.
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1 11) 1(2) 13) 14)
|2 [ 20) 2(2) 23) 2(4)
BA=|3 (1234 =]34) 302) 33) 304)
4 4(1) 4(2) 43) 4@
1 2 3 4
|2 4 6 8
13 6 9 12
4 8 12 16
QIE
2 1
1 0 1
We have B = andA= 3 2]
(_1 2 1) <—1 1)

Now multiplication of two matrices is possible if number of
columns in left matrix is equals to the number of rows in right
matrix.

Next let us discuss the order of the matrices which are given.
The order of matrix B is 2 X 3 and matrixA4is 3 X 2.

Thus the multiplications we can proceed as

(1) The multiplication AB is possible.
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2 1 1 0 1
AB =
EHER

2()+1(-1) 20)+1(2) 2(1)+1(1)
- 3(D+2(-1) 3(00+22) 3(1)+201)
~1(1) +1(-1) -1(0)+1(2) —-1(1) +1(1)

1 2 3
(14 5)
-2 2 0

(i1) The multiplication BA is possible.

Ba=(1 3 i)(g ;>

-1 1

B ( 12)+03)+1(-1) 1(1)+0(2)+1(1D) )
S \-12)+23)+1(-1) -1(1D)+212)+1(1)

-(3 4

Q2A

We have 4 = (g _71 g 1)

Now multiplication of two matrices is possible if number of

)and B = (

columns in left matrix is equals to the number of rows in right
matrix.

Next let us discuss the order of the matrices which are given.
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The order of matrix B1s 2 X 2 and matrix Ais2 X 2.
Thus the multiplications we can proceed as

(1) The multiplication AB is possible.

_ 5(2) — 1(3) 5(1) — 1(4)
AB = (2 71) (; D N (6(2) +7(3) 6(1)+ 7(4))

_ ( 7 1 )
33 34
(i1) The multiplication BA is possible.
2 1\/(5 -1
B4 = (3 4) (6 7 )
_ (2(5) +1(6) 2(—1)+ 1(7))
- \3(5)+4(6) 3(-1)+4(7)

_ (16 5 )

39 25
From (i) and (i1) we can observe that both the matrices AB and BA
are of same order 2 X 2 but the corresponding elements are
different.
Thus by equality of two matrices we can say here that our matrices

are not equal.

ThusAB + BA.
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Q2B

1 2 3 -1 1 0
WehaveA=(0 1 O|andB=| 0 -1 1|

1 1 0 2 2 4
Now multiplication of two matrices is possible if number of
columns in left matrix is equals to the number of rows in right
matrix.
Next let us discuss the order of the matrices which are given.
The order of matrix B is 3 X 3 and matrix 4 1s 3 X 3.

Thus the multiplications we can proceed as

(1) The multiplication AB is possible.

1 2 3\/5 10 -15
AB = (0 1 O) (2 3 4 )
1 1 0/\1 0 -5

1(-1)+2(0)+3(2) 1(1)+2(-1)+33) 1(0)+2(1)+3¢(
=10(-1)+1(0)+02) o(H)+1(—-1)+03) 0(0)+1(1)+0(
1(-1)+1(0)+012) 1(1)+1(—-1)+03) 1(0)+1(1)+0(

5 8 14
=10 -1 1
-1 0 1

(i1) The multiplication BA is possible.
-1 1 0\/1 2 3
BA = < 0o -1 1) <O 1 0)
2 2 4/\1 1 0
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-1(1)+1(0)+0(1) -1(2)+1(1)+0(1) -1(3)+1(0)+0{0)
o-10+1(1) o02)-11)+11) 03)—-10) +1(P
2(1)+3(0)+4(1) 22)+3(1)+4(1) 23)+3(0)+4p)

-1 -1 -3
= < 0 0 0 )
2 11 6

From (i) and (i1) we can observe that both the matrices AB and BA

are of same order 3 X 3 but the corresponding elements are
different.
Thus by equality of two matrices we can say here that our matrices

are not equal.

Thus AB # BA.
Q3A

__(cosO —sin@ __(cos ¢ —sinqb)
We have 4 = (sinO cos 0 )andB = (sinqb cos¢p )

Now multiplication of two matrices is possible if number of
columns in left matrix is equals to the number of rows in right
matrix.

Next let us discuss the order of the matrices which are given.
The order of matrix B1s 2 X 2 and matrix Ais2 X 2.

Thus the multiplications we can proceed as

(1) The multiplication AB is possible.
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__(cos@ —sin@)/cos¢d —sin ¢)
AB = (sinB cos 0 )(sincb cos ¢

_(cos@cosqb—sinesinqb —cosGsinH—sianin([))
~ \sin@cos¢ + cosOcos¢p —sin0Osin¢ + cosBcosg

(i1) The multiplication BA is possible.
BA — (COS ¢ —sin ¢) (cos ® —sin 9)

- \sin¢g cos¢p /\sinf cos8

_(cosBcosqb—sinBsinqb —cosGsinO—sinBsinqb)
~ \sin@cos¢ + cosOcos¢p —sin0sin¢ + cosO cos ¢

From (i) and (i1) we can observe that both the matrices AB and BA
are of same order 2 X 2and the corresponding elements are same.

Thus by equality of two matrices we can say here that our matrices

are equal.
ThusAB = BA.
Q3B
1 2 1 10 -4 -1
WehaveA=<3 4 2>andB=<—11 5 0).
1 3 2 9 -5 1

Now multiplication of two matrices is possible if number of
columns in left matrix is equals to the number of rows in right

matrix.
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Next let us discuss the order of the matrices which are given.
The order of matrix B is 3 X 3 and matrix A is 3 X 3.
Thus the multiplications we can proceed as

(1) The multiplication AB is possible.

1 2 1 10 —4 -1 -3 1 0
AB = <3 4 2) <—11 5 0 ) = <—32 -2 -1
1 3 2 9 -5 1 —-41 1 1

(i1) The multiplication BA is possible.
10 -4 -1\/1 2 1 -3 1 0
BA = <—11 5 0 )(3 4 2|=|-4 -2 -1
9 -5 1 1 3 2 =5 Wk 1

From (i) and (i1) we can observe that both the matrices AB and BA
are of same order 3 X 3but the corresponding elements are
different.

Thus by equality of two matrices we can say here that our matrices

are not equal.

ThusAB # BA.
Q3C
1 3 -1 -2 3 -1
We have 4 = <2 2 —1) andB=(-1 2 -1
3 0 -1 -6 9 —4
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Now multiplication of two matrices is possible if number of
columns in left matrix is equals to the number of rows in right
matrix.

Next let us discuss the order of the matrices which are given.
The order of matrix B is 3 X 3 and matrix A is 3 X 3.

Thus the multiplications we can proceed as

(1) The multiplication AB is possible.

1 3 -1\\/-2 3 -1 1 0 O
AB = (2 2 —1) (—1 2 —1) = (O 1 0)
3 0 -1/\-6 9 —4 0O 0 1

(i1) The multiplication BA is possible.
-2 3 -1\/1 3 -1 1 0 0
BA = <—1 2 —1) (2 2 —1) = (0 1 O)
-6 9 —4/\3 0 -1 0 0 1

From (i) and (i1) we can observe that both the matrices AB and BA
are of same order 3 X 3 and the corresponding elements are same.
Thus by equality of two matrices we can say here that our matrices

are equal.

Thus AB = BA.
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Q4
2 -3 -5 2 -2 -4
WehaveAz(—l 4 5>andB=<—1 3 4).
1 -3 —4 1 -2 -3
Now multiplication of two matrices is possible if number of
columns in left matrix is equals to the number of rows in right
matrix.
Next let us discuss the order of the matrices which are given.
The order of matrix B is 3 X 3 and matrix A is 3 X 3.
Thus the multiplications we can proceed as

(1) The multiplication AB is possible.

2 -3 -5 2 -2 -4 2 -3 -5
AB=<—1 4 5)(—1 3 4>=<—1 4 5)
1 -3 -4 1 -2 -3 1 -3 -4

=A
(i1) The multiplication BA is possible.

2 -2 -4 2 -3 -5 2 -2 -4
BA=<—1 3 4)(—1 4 5>=<—1 3 4)
1 -2 -3 Tr———4. 1 -2 -3

=B
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Q5

0 ¢ -b a’ ab ac
WehaveA=|—-—c O a |andB=|ab b%? bcl

b —-a 0 ac bc c?
Now multiplication of two matrices is possible if number of
columns in left matrix is equals to the number of rows in right
matrix.
Next let us discuss the order of the matrices which are given.
The order of matrix B is 3 X 3 and matrix A is 3 X 3.

Thus the multiplications we can proceed as the multiplication AB is

possible.
O ¢ -b\/a? ab ac 0 0 O
AB=|-c 0 a ||lab b? bc) - (O 0 O) = 0.
b —-—a 0 ac bc c? 0O 0 O
Q6A

2 3 0 1
We have 4 = ((1) i g),B = (1 0 4>.and C = <4>
1 -1 2 5

Now multiplication of two matrices is possible if number of
columns in left matrix is equals to the number of rows in right
matrix.

Next let us discuss the order of the matrices which are given.
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The order of matrix Bis 3 X 3, matrix A is 2 X 3 and matrix C 1s
3 x1.
Thus the multiplications we can proceed as
(1) The multiplication AB is possible.
2 3 0
=3 2 91 0 4)-( 2 10
(i1) The multiplication BC is possible.

2 3 0\/1 14
BC = <1 0 4) (4) = (21)
1 -1 2/ \5 7

(ii1) The multiplication A(BC) is possible.

14
amo-(3 2 5)(21)- (Y

7
(iv) The multiplication (AB)C is possible.
1
(9 -2 18 /91
T (4 -3 10) (‘;) = (42)

From (ii1) and (iv) we can observe that both the matrices A(BC) and
(AB)C are of same order 2 X 1 and the corresponding elements are
same.

Thus by equality of two matrices we can say here that our matrices

are equal.
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Thus (ABC) = A(BC).

Q6B

2 3 -1 1
We have 4 = (3 0 2 ) ,B = <1>.and C=(1 -2).
2

Now multiplication of two matrices is possible if number of
columns in left matrix is equals to the number of rows in right
matrix.

Next let us discuss the order of the matrices which are given.

The order of matrix Bis 2 X 3, matrix A is 3 X 1 and matrix C
is1x 2.

Thus the multiplications we can proceed as

(1) The multiplication AB is possible.
1
(2 3 -1 _ (3
=23 N(1)-6)
(i1) The multiplication BC is possible.

1 1 -2
BC = <1> 1 —-2)= <1 —2)
2 2 —4

(ii1) The multiplication A(BC) is possible.
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1 -2
A(BC)=(§ ?) _21)<; :i>:(3 __164,)

(iv) The multiplication (AB)C is possible.
3 —6 )

upc=0C)a -2=( —°
From (ii1) and (iv) we can observe that both the matrices A(BC) and
(AB)C are of same order 2 X 2 and the corresponding elements are
same.
Thus by equality of two matrices we can say here that our matrices

are equal.

Thus (AB)C = A(BC).

Q7A

We have A = (; i) , B = (i _03).and C=(3 _11)

Now addition of two matrices is possible if order of both the
matrices are same and multiplication of two matrices is possible if
number of columns in left matrix is equals to the number of rows in
right matrix

Next let us discuss the order of the matrices which are given.

The order of matrix Bis 2 X 2, matrix A is 2 X 2 and matrix C

1s2 X 2.
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Thus the multiplications we can proceed as
(1) The multiplication AB is possible.
(1 22 0\_(4 -6
AB = (3 4) (1 —3) - (10 —12)
(i1) The multiplication AC is possible.
(1 2x¢2 0\_/1 1
Ac= (3 4) (1 —3) . (3 1)
(i11) The additionB + C 1s possible.
(1 2 2 0y_/3 -1
B+C_(3 4)+(1 —3)_(1 —2)
(iv) The multiplication A(B + C) is possible.
(1 22¢3 -1\ _(5 -5
AB +0) = (3 4) (1 —2) - (13 —11)
(v) The additionAB + AC is possible.

ag+ac=(7 0)+(3 D=(3 )

From (iv) and (v) we can observe that both the matrices A(B + C)
and AB + ACare of same order 2 X 2 and the corresponding
elements are same.

Thus by equality of two matrices we can say here that our matrices

are equal.

Thus A(B + C) = AB + AC.
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Q7B

2 3 5 _3 1 2
h = _ B = and C= .
We have 4 <O1 i) B (2 l)an (3 4)

Now addition of two matrices is possible if order of both the
matrices are same and multiplication of two matrices is possible if
number of columns 1n left matrix is equals to the number of rows in
right matrix
Next let us discuss the order of the matrices which are given.
The order of matrix Bis 3 X 2, matrix A is 2 X 2 and matrix C
1s 2 X 2.
Thus the multiplications we can proceed as
(1) The multiplication AB is possible.

AB = <_21 i) (; _13) = (136 73>

0 1 2 1

(i1) The multiplication AC is possible.

2 3 7 16
AC = (—1 4) (_31 i) = (13 14)
0o 1 3 4
(i11) The additionB + C i1s possible.

pre=(; )+ D=6 %)

(iv) The multiplication A(B + C) is possible.
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2 3 23 13
A(B +C) = (—1 4) 3 2= <16 21)
0 1 5 5
(v) The additionAB + AC is possible.

16 -3 7 16 23 13
AB+AC=<3 7>+<13 14>=<16 21)

2 1 3 4 5 5

From (iv) and (v) we can observe that both the matrices A(B + C)
and AB + AC are of same order 3 X 2 and the corresponding
elements are same.

Thus by equality of two matrices we can say here that our matrices

are equal.

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

Q8

1 0 2 0 5 —4
WehaveA=| 3 -1 0])].,B=|-2 1 3 ]and

-2 1 1

1 5 2
Cs{l-1 1 0]
0O -1 1

Now sustraction of two matrices 1s possible if order of both the

matrices are same and multiplication of two matrices is possible if

Class XlI www.vedantu.com RS Aggarwal Solutions




\ edanti,
number of columns 1n left matrix is equals to the number of rows in
right matrix
Next let us discuss the order of the matrices which are given.

The order of matrix Bis 3 X 3, matrix A is 3 X 3 and matrix C
is 3 X 3.
Thus the multiplications we can proceed as

(1) The multiplication AB is possible.

1 0 2 0O 5 -4 -2 5 -8
AB=|3 -1 0|(-2 1 3 |=|2 14 -15
-2 1 1 1 0 2 -1 -9 13

(i1) The multiplication AC is possible.

1 0 2 1 oy 2 1 7 0
AC = ( 3 -1 O) (—1 1 0=\ 4 16 6
-2 1 1 0O -1 1 -3 -10 -3

(i11) The subtraction B — C is possible.

0O 5 —4 1 5 2 -1 0 -6
B-C=({-21 3 |]—-|-1 1 0|={(-1 0 3
1 0 2 0O -1 1 1 1 1

(iv) The multiplication A(B — C) is possible.

1 0O 2,-1 0 -6
A(B—C)=<3 -1 0)(—1 0 3)
-2 1 1 1 1 1

-3 -2 -8
=|-2 0 -21
2 1 16
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(v) The subtraction AB — AC is possible.

-2 5 -8 1 7 0
AB—AC=<2 14 —15)—(4 16 6)

-1 -9 13 -3 -10 -3
-3 -2 -8
=(-2 0 -21
2 1 16

From (iv) and (v) we can observe that both the matrices A(B + C)
and AB + AC are of same order 3 X 3 and the corresponding
elements are same.

Thus by equality of two matrices we can say here that our matrices

are equal.

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

Q9

2
We have 4 = ( abz b )
—a“ —ab

To show: A% = 0.

Now multiplication of two matrices is possible if number of
columns in left matrix is equals to the number of rows in right
matrix.

Next let us discuss the order of the matrices which are given.
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The order of matrix A1s 2 X 2.

Thus the multiplications we can proceed as the multiplication AZ?is

possible.
AZZAA:(ab bz)(ab bz)
—a? —ab/\-a* -ab
_ (azb2 —a?b*  ab3 — ab3 ) _ (O O)
—a3b + a®b —a®b? + a?b? 0 0
Q10
2 -2 —4
We have 4 = (—1 3 4 )
1 -2 -3

To show: A% = A.

Now multiplication of two matrices is possible if number of
columns in left matrix is equals to the number of rows in right
matrix.

Next let us discuss the order of the matrices which are given.

The order of matrix A1s 3 X 3.

Thus the multiplications we can proceed as the multiplication A?is
possible.

A% = AA
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2 —2 —4 2 -2 -4
13 4 s )
—2 -3 1 -2 -3

< +2—-4 —4-6+8 —8—8+12>
A

2—-3+4 2+9-8 4+12-12
2+2-3 -2-6+6 —4-8+9

—2 —4
1
1 —2 —3

Q11

4 -1 -4
We have 4 = (3 0 —4).

3 -1 -3
To show: A% = A.
Now multiplication of two matrices is possible if number of
columns in left matrix is equals to the number of rows in right
matrix.
Next let us discuss the order of the matrices which are given.
The order of matrix A1s 3 X 3.
Thus the multiplications we can proceed as the multiplication AZ?is
possible.
A% = AA
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4 -1 4\/4 -1 -4
3 0 —4) <3 0 —4)
3 -1 -3/\3 -1 -3

16-3—-12 —4+0+4 -16+4+12
<12+0—12 -3+0+4 —12+O+12>
12-3-9 -3+0+3 —-12+4+9
I

Q12

We have 4 = (g _21 _01 f;)

Now subtraction/addition of two matrices is possible if order of both

)and B = (

the matrices are same and multiplication of two matrices is possible
if number of columns in left matrix is equals to the number of rows
in right matrix
Next let us discuss the order of the matrices which are given.
The order of matrix B1s 2 X 2 and matrix Ais2 X 2.
Thus the multiplications we can proceed as
(i) The multiplication AZ?is possible.
AT =44 = (g 21) (g 21) - (112 14)
(ii) The subtraction/addition3A4% — 2B + I is possible.
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3A2_23+I:3(112 _14)_2( ° 4)+(1 O)

_(3-0+1 -12-8+0)
36+2+0 3-14+1

N (348 :ig)'
Q13
We have 4 = (_23 _42) :

Now addition of two matrices is possible if order of both the
matrices are same and multiplication of two matrices is possible if
number of columns in left matrix is equals to the number of rows in
right matrix

Next let us discuss the order of the matrices which are given.

The order of matrix Ais 2 X 2.

Thus the multiplications we can proceed as

(i) The multiplication AZ?is possible.
2 _ (2 =2\(2 -=-2_/10 -12
4 _AA_(—s 4)(—3 4)_(—18 22)
(ii) The addition —A? + 64 is possible.
a2 _ _4(10 -—12 2 =2
ar+ea=-1(_o Lo)+6( 5 )

(—10+12 12 - 12 )
18 -18 —22 + 24
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~(o 2)
Q14
We have 4 = (_31 ;) :

Now addition of two matrices is possible if order of both the
matrices are same and multiplication of two matrices is possible if
number of columns in left matrix is equals to the number of rows in
right matrix

Next let us discuss the order of the matrices which are given.

The order of matrix Ais 2 X 2.

Thus the multiplications we can proceed as

(i) The multiplication AZ?is possible.

A% = AA = (_31 ;) (_31 ;) - (—85 g)

(ii) The addition A%> — 54 + 71 is possible.

A2—5A+71:(_85 3)—5(_31 ;)+7(3 (1’)

(8—15+7 5—5+0)
—-5+5+0 3-10+7

=(0 o

= 0.
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Q15

We have 4 = (i 3) :

Now addition of two matrices is possible if order of both the
matrices are same and multiplication of two matrices is possible if
number of columns in left matrix is equals to the number of rows in
right matrix

Next let us discuss the order of the matrices which are given.

The order of matrix Ais 2 X 2.

Thus the multiplications we can proceed as

(i) The multiplication AZ?is possible.
2 _ (2 3\(2 3\ _ (7 12
4 _AA_(1 2)(1 2)_(4 7)
(ii) The multiplication A3is possible.
3 _ a2 _ (7 12\(2 3\ _ (26 45
% A_(4 7)(1 2)_(15 28)
(iii) The addition A3 — 44? + A is possible.

o-wwsa-GE 8-a0 DG Y

(26—28+2 45—48+3)
15—-16+1 26—28+2

=(0 o

= 0.
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Q16

We have 4 = (3 _2) :

4 -2
Now addition/subtraction of two matrices is possible if order of both
the matrices are same and multiplication of two matrices is possible
if number of columns in left matrix is equals to the number of rows
in right matrix
Next let us discuss the order of the matrices which are given.
The order of matrix A1s 2 X 2.
Thus the multiplications we can proceed as
(i) The multiplication AZ?is possible.
e-m-G 2C DG 3
(ii) We have the equation 4> = kA — 21 .
A% = kA - 21

= (3 2= 5520 9)
> 2" s
Thus we have

3k—2=1>k=1

Class XlI www.vedantu.com RS Aggarwal Solutions




\ edantiL

Q17

We have 4 = (_1 2) :

3 1

Now addition/subtraction of two matrices is possible if order of both
the matrices are same and multiplication of two matrices is possible
if number of columns in left matrix is equals to the number of rows
in right matrix

Next let us discuss the order of the matrices which are given the
order of matrix Ais 2 X 2.

Thus the multiplications we can proceed as

(i) The multiplication AZ?is possible.

em=( DG DG )

(ii) We have the equation f(x) = x* — 2x + 3 .
f(A) = A — 24+ 31,

(o 2)-2(5 D+3( 7
(7+2+3 —4+0)
0-6+0 7-2+3

(%)
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QI8

We have 4 = (1 _23) :

Now addition/subtraction of two matrices is possible if order of both
the matrices are same and multiplication of two matrices is possible
if number of columns in left matrix is equals to the number of rows
in right matrix

Next let us discuss the order of the matrices which are given the
order of matrix Ais 2 X 2.

Thus the multiplications we can proceed as

(i) The multiplication AZ?is possible.

A% = AA = (1 _23) (1 _23) - (—98 I;L)

(ii) The multiplication A3is possible.

w=na=5 G %=-Go )

(iii) We have the equation f(x) = 2x3 + 4x + 5.
f(A) = A3 +4A4 + 51,

=(e0 “en)*2 5)+5(p 1)

_([la44+5 604840
120+16+0 -134-12+5
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- (1_356 —2?11)

Q19
We have 4 = (i _13),3 - (;) and X = (;) |
To find X.

Now multiplication of two matrices is possible if number of
columns in left matrix is equals to the number of rows in right
matrix
Next let us discuss the order of the matrices which are given the
order of matrix Ais 2 X 2 ,order of the matrix B is 2 X
1 and order of the matrix Cis2 x 1.
Thus the multiplications we can proceed as
(1) The multiplication AX is possible.
—3\ /X -
ax=(1 7)6)=(55)
(11)We haveAX = B.
(Zx — By) _ (1)
X+y 3
Therefore we can write
2x-3y=1;x+y=3
By solving the equations we get
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x=2,y=1

Q20

We have 4 = (i _24),3 — (131) and X = (;)
To find X.

Now multiplication of two matrices is possible if number of
columns in left matrix is equals to the number of rows in right
matrix
Next let us discuss the order of the matrices which are given the
order of matrix Ais 2 X 2 ,order of the matrix B is 2 X
1 and order of the matrixCis2 X 1.
Thus the multiplications we can proceed as
(1) The multiplication AX is possible.
—4N /X —
=1 36)=(32)
(11)We have AX = B.
3x — 4y 3
( x+ 2y ) - (1 1)
Therefore we can write
3x—4y=3;x+2y =11

By solving the equations we get
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x=5,y=3
Q21

(3 1
WehaveA—(7 5).

To find x, y such that 4% + xI = yA.

Now multiplication of two matrices is possible if number of
columns in left matrix is equals to the number of rows in right
matrix

Next let us discuss the order of the matrices which are given the
order of matrix Ais 2 X 2.

Thus the multiplications we can proceed as

(i) The multiplication AZ?is possible.

A =AA = (3 ;) (3 ;) - (;2 382)

(ii)We have A% + xI = yA.

16 8 x 0\_ (3y 1y)
(56 32) + (0 x) i (7y S5y
Therefore we can write
16 +x=3y;8=y
By solving the equations we get

x=8,y=8
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Q22

We have 4 = (i i) :

To find a, b such that A* + aA + bl = O.

Now multiplication of two matrices is possible if number of
columns in left matrix is equals to the number of rows in right
matrix

Next let us discuss the order of the matrices which are given the
order of matrix Ais 2 X 2.

Thus the multiplications we can proceed as

(i) The multiplication AZ?is possible.

#=m= G )=( 3

(i))We have A% + aA + bl = O.

(o 2)ral; D+el@ D=0 o
Therefore we can write
4+a=0;3+a+b=0

By solving the equations we get

a=-4,b=1
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Q23

We have B = (_52 _37) and C = (_;6 _26)

To find matrix A such that BA = C.

We will use the inverse application here by modification of the
equation we have as A = B™1C

(1) The inverse of B 1s computed as follow:

5 -7 —7

_ _| 5 15 _

We have B = (_2 3 ) Then det(B) = |—2 3 | =15
14 =1+ 0.
Thus inverse of B exist.

(3 2
Then Cp = (7 5)

. . _ (3 7
Now adj(B) = Cg = (2 5).
Thus the inverse of the given matrix is B i adj(B) =

det(B)

G ¢

(ii)Finally we have A = B~1C
G 9 )

-G o)
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Q24

We have B = (i g) and C = (100 _34)

To find matrix A such that AB = C.
We will use the inverse application here by modification of the
equation we have as A = CB~1

(1) The inverse of B 1s computed as follow:

2 3 A
WehaveB—(4 5). Then|B|—|4 S|=10-12=-2%0
Thus inverse of B exist.

(5 -4
Then €5 = (2, 7))

Now adj(B) = C§ = (>, —3).

-4 2

Thus the inverse of the given matrix is B~1 = I%I adj(B) =
15 -3
—_z(_4 2 )
(ii)Finally we have A = B~1C
15 =30 -4
A_—_z(—4 2 )(10 3 )

- (—_189 142)
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Q25
Wehaved= (3 “7).B=(8 "1)and@A+B)? = 4%+
B?).

To find matrix a, b.
We will use the inverse application here by modification of the
equation we have as A = CB~1

(1) The of A + B 1s computed as follow:

Wehave A+ B = (1 _1)+(

A Y a —1)_(1+a —1—1)

b -1/ \24+b -1-1

(512 Z3)

(il)We can have A? as
#=aa=; )G 2= o
(iii)We can have B? as

pr=s5=(5 )G D=(570 511

(iv)We can have A% + B? as

A2+BZ:(_1 0)_|_(a2—b —a+1)

0 O ab—b -b+1
:(—1+a2—b —a+1)
ab—b —b+1

(v)We can have 4 + B)? as

Class XlI www.vedantu.com RS Aggarwal Solutions




\ edantiv

(A+B)*=(A+B)(A+B)
_ (a+1 —2)(a+1 —2)

b+2 -2/\b+2 -2
_ (a2+2a—2b—3 Z—Za)

2a—b+ab—2 —2b
(vi) We are given equation as (4 + B)? = (AZ + BZ).
(a2+2a—2b—3 2—2a):(—1+a2—b —a+1)

2a—b+ab—2 —2b ab—b -b+1

Therefore we have the relations as follow:
—2b=-b+1;2—-2a=-a+1
Thus by solving the equations we get

a= 1;b= -1

Q26
cosx —sinx O

We have F(X) = (sinx COS X O) and to show F(X)F(Y) =
0 0 1

F(X+Y).
Let us get the multiplication F(X)F(Y) as follow:
cosx —sinx 0\ /cosy -—siny 0
F(X)F(Y) = (sinx COS X 0) (siny CcoSsy 0)
0 0 1 0 0 1
(cosxcosy—sinxsiny —cosxsinx —sinxcosy O)

sinxcosy+cosxsiny -—sinxsiny+cosxcosy 0
0 0 1
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Using the trigonometric rules we get

cos(x+y) -—sin(x+y) O
=<sin(x +7y) cos(x+Yy) O)

0 0 1
—F(X+Y)
Q27
We have A = ( GOpi st a) and to show A% =
—sina cosa

(COSZa sinZa)
—sin2a cos22a’/

Let us get the multiplication A% as follow:

AZ_AA_(cosa sina)(cosa sina)

—sina cosa’/ \—sina cosa

_ (cos2 a—sina —-2sinacosa )
—2sinacosa —sin®a+ cos?a

Using the trigonometric rules we get

=( cos2a sinZa)
—sin2a cos2«a

Q28
1 2 3 1
WehaveA=<4 5 6>,B=(1 X 1)andC=<—2>.
3 2 5 3

We also have CAB = O.

Class XlI www.vedantu.com RS Aggarwal Solutions




\ edantiL

Therefore

1 2 3 1
(1 x 1) (4 5 6) <—2>
3 2 5 3

1
=1+4x+3 2+5x+2 6x+8)<—2>
3

1
=(4x+4 5x+4 6x+8)<—2>

3
=(1(4x +4) —2(5x + 4) + 3(6x + 8))
= (12x + 20)
Thus finally we have
12x+20=0
Therefore x = —g.
Q29
2 1 2 X
WehaveA=<1 0 2>,B=(x 4 1)andC:(4>.
0 2 —4 -1

We also have BAC = O.

Therefore

2 1 2 X
(x 4 1)(1 0 2)(4)
0 2 —4/\-1
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X
=R2x+4 x+2 2x+4)(4>
-1

=(x(2x+4) +4(x +2) — 1(2x + 4))
= (2x2 + 6x + 4)

Thus finally we have
2x*+6x+4=(x+1(x+2)=0
Therefore x = —1 or x = —2.
Q30

_(a b (2 (5
We have A = (—a Zb) , B = (_1) and C = (4)

We also have AB = C.

Therefore
a b 2\ _ (5
(e 26)(5)=()
By multiplication of left side matrices we get
2a—b \ _ (5
(2026 =(4)
By comparison of matrices we get
2a—b=5;-2a—-2b=4
Thus finally we have
a=1orb=-3.
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Q31

We have 4 = ( 3.4 ) and equation f(x) = x* —5x+ 7.

—4 -3
(i) Let us compute first A

A* =44 = (—34 —43) (—34 —43) B (_07 —07)
(ii) To compute f(A) use the equation f(x) = x* — 5x + 7 by
replacing the 4 in place of x we get
f(A) = A* — 54+ 71
-7 A5 GG
=(—15 —20)
20 15

Q32

We have 4 = (3 1)

1 n
0 1

(i) Let us compute first A

#=a1=(5 ) =G 7

Thus the result is true for n = 2.

Toshow:Anz( );VnEN.

(i1) Now suppose the result is true forn = k — 1.
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1 k- 1)
0 1 /

(ii1)Let us show that result is true for n = k also.
ac=ata=( 416 D=6 1)

Thus from the principle of mathematical induction we can state that

Thus we have A1 = (

the above result is true for all k € N.

Therefore we have A™ = (3 111) :VneEN

Q33

Wehave A # O,B #+# O ,AB = O and BA # 0.

To find: A, B.

Let us take A = (8 2) # 0 and B = (g 3) + 0.
We have here AB = (g (1)) (8 (1)) = (g 8) =0
And BA = (8 (1))(8 ‘1)) = (g (1)) £ 0.

Therefore our required matrices are:

A=(8 (1)) and B=(g 3)
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Q34
We have AB = ACbut B # C.
To find: A, B.
(0 0\ _ (2 0 (1 1
LetustakeA—(0 O)—O,C—(O 1)andB—(3 2).

We have here AB = (8 8) ((2) (1)) = (8 8) =0

AndAC:(g 8)(3 (1’)=(8 8):0.

Thus we have AB = AC but B # C.

Therefore our required matrices are:

A:(g 8)=O,C=(§ g)ande(i ;)

Q35

We have A = (_11 2) ,B = (_01 ;L)

(i) Let us compute first A2

A% = AA = (_11 (7’) (_11 3) - (—18 409)

(i) To compute 34% — 2B + 1
34 — 2B +1

=3 (—18 409) e (—01 §)+(é 2)
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=(—gz 1_33)
Q36
We have A = (é 3) ,B = (_12 _43) and C = (:g 96c) .

We also have AB = C.
Therefore (é 3) (_12 _43) = (:g 36C)

(:g 163) 2 (:g 96c)

Therefore x = 13

Exercise:5D
Q1

WehaveAz(2 = 5).

0 7 —4
The transpose of the matrix is an operation of making interchange of

elements by the rule on positioned element a;; shifted to new
position a;;.

(i) The transposeof A is given by AT which can be written as
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2 0

2 -3 53\
AT = ( ) = (—3 7 )

0 7 -4 )
(ii) Next the transpose of AT can be processed as

2 0\
T — | _ _ 2 -3 5 _
“ _<53 —74> 6 7 )=

Thus we have (A7)T = A.

Q2

3 5 6 10
WehaveA=|-2 0 |.Thus24=({-4 0

4 —6 8 —12
The transpose of the matrix is an operation of making interchange of

elements by the rule on positioned element a;; shifted to new
position a;;.
The transpose of A is given by AT which can be written as

6 10\"
ar=(% BV -6 ¥ 26 7 -
2AT,
Thus we have (24)T = 2AT.
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Q3

WehaveA:(3 2 —1 —4 5 _2).

-5 0 -6 3 1 8

The transpose of the matrix is an operation of making interchange of

)and B = (

elements by the rule on positioned element a;; shifted to new
position a;;.

(i) The transpose of A and B are given by ATandB” which can be

written as
3 =5
3 2 —1\"
AT:( ):<z o).
-5 0 -6 w
o3
—4 -5 —2\7T
BT:( ) =<—5 1).
3 1 8 ew

(11) Next the addition of A and B can be processed as

avB=(C ¢ Z)vG T 9=G T D)

& =5 —4 3 -1 =2
(iii) Therefore AT + BT = < 2 0 ) + <—5 1) = <—3 1 )
-1 -6 -2 8 -3 2

(iv) The transpose of A + B is given by

T -1 -2
wrmr-( P (3 )
-3 2
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From (iii) and (iv) we can say that (4 + B)T = AT + BT,

Q4

3 4 7 =5
We have P = (2 —1) and Q = (—4 0 )
0 5 2 6

The transpose of the matrix is an operation of making interchange of

elements by the rule on positioned element a;; shifted to new
position a;;.

(i) The transpose of P and Q are given by PTandQ?which can be

written as
3 4\7
A ")
PT=<2 —1) =( )
' B 4 -1 5
7 =5\’
T,
QT=<—4 o) =( ).
, 3 5 0 6

(i1) Next the addition of P and Q can be processed as
3 4 7 =5 10 -1
P+Q=(2 —-1])+(—-4 0 |=|-2 -1
0 5 2 6 2 11
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(iiii) Therefore PT + QT = (2 2 0) (708 2) _

4 -1 5 -5 0 6
G50

(iv) The transpose of P + Q is given by

10 —1\"

(P+ Q)" = (‘2 ‘1> =11 01 )
2 11

From (iii) and (iv) we can say that (P + Q)T = PT + QT.

Q5

We have 4 = (g é)

The transpose of the matrix is an operation of making interchange of
elements by the rule on positioned element a;; shifted to new
position a;;.

The symmetric matrix is defined as similarity of transpose of matrix
with it self. i.e, AT = A.

(i) The transpose of Aare given by AT which can be written as
r_(4 1\ _(4 5

=(s 8 =1 8

(i) Next the addition of A and AT can be processed as
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= DG -6 5

(iii) To check symmetric nature of A + AT as follow:

arayr=(5 8y =5 O)=usar

Thus we can say A + AT is symmetric.

Q6

We have 4 = (3 _4).

1 -1

The transpose of the matrix is an operation of making interchange of
elements by the rule on positioned element a;; shifted to new
position a;;.

The skew-symmetric matrix is defined as similarity of transpose of

matrix with it self. i.e, AT = —A.

(i) The transpose of A are given by AT which can be written as
r_(3 -4 _(3 1
A= (1 —1) a (—4 —1)‘

(ii) Next the subtraction of A and AT can be processed as

ot _ (3 4\ (3 1y_(0 =5
A-4"= (1 —1) (—4 —1) - (5 0 )
(iii) To check symmetric nature of A + AT as follow:
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a-ary =0 ) =(% H=-(2 F)=-u-an.

Thus we can say A — AT is skew-symmetric.

Q7

0O a b
WehaveA=|—-a 0 c|.
—b —c O
The transpose of the matrix is an operation of making interchange of

elements by the rule on positioned element a;; shifted to new
position a;;.

The skew-symmetric matrix is defined as similarity of transpose of
matrix with it self. i.e, AT = —A.

The transpose of A are given by AT which can be written as

0 a b\’ 0O —a -b
Al=|l-a 0 c¢] =la 0 —c|=-4
—b —c O b 0

Thus we can say A i1s skew-symmetric.

Q8

We have 4 = (_21 i)
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The transpose of the matrix is an operation of making interchange of
elements by the rule on positioned element a;; shifted to new
position a;;.

The symmetric matrix is defined as similarity of transpose of matrix
with it self. i.e, AT = A.

The skew-symmetric matrix is defined as similarity of transpose of
matrix with it self. i.e, AT = —A.

(i) The transpose of A are given by AT which can be written as

T _ (2 3\ _(2 -1
£ i (—1 4) ¥ (3 4 )
(ii)Next the addition of A and AT can be processed as

werr = Pe@ -0 D r-turm-

G 9=G 2

We also have PT = @ i)T — (i élL) =P

(iii)Next the subtraction of A and AT can be processed as
— 1
a-ar= (5 -G )= o) o=z o)
- (—02 ?))
We also have QT = (_02 (2)) = ((2) _02) = — (_02 3) =—0Q
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(i11) Next the addition of P and Q can be processed as

A:P+Q=(i i)+(_02 (2)):(—21 i)

Thus we can say P is symmetric and Q is skew-symmetric.

Q9

We have 4 = (3 _4).

1 -1

The transpose of the matrix is an operation of making interchange of
elements by the rule on positioned element a;; shifted to new
position a;;.

The symmetric matrix is defined as similarity of transpose of matrix
with it self. i.e, AT = A.

The skew-symmetric matrix is defined as similarity of transpose of

matrix with it self. i.e, AT = —A.

(i) The transpose of A are given by AT which can be written as

e S

(ii)Next the addition of A and AT can be processed as
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1 -1 —4 -1 -3 =2
3 3
1 ~_1(6 —=3\_ 2
2(A+A)_2(—3 —2)_ _3 4
2
T
3 -3 3 -3
We also have PT = ; 2] = g 2l=p
G| ER 1

(iii)Next the subtraction of A and AT can be processed as

A—AT:(3 —4)_(3 1):(0 —5) ;Q:%(A—AT)

1 -1 —4 -1 5 0
0 5
1(0 —5) 2
2\5 0 5 "
2
T
We also have Q7 = | . 21 = 2l=—|. —
> 0 L5 >0

—Q

(i11) Next the addition of P and Q can be processed as
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3 3 0 >
2 2 3 —4
A=P+Q=| , f +| . ; :Q _J
2 2

Thus we can say P is symmetric and Q is skew-symmetric.

Q10

-1 5 1
We have A = ( 2 3 4).

7 0 9

The transpose of the matrix is an operation of making interchange of
elements by the rule on positioned element a;; shifted to new
position a;;.
The symmetric matrix is defined as similarity of transpose of matrix
with it self. i.e, AT = A.
The skew-symmetric matrix is defined as similarity of transpose of

matrix with it self. i.e, AT = —A.

(i) The transpose of A are given by AT which can be written as

-1 5 1N /-1 2 7
AT:<2 3A0 =<5 3 Q
7 0 9 1 4 9

(ii)Next the addition of A and AT can be processed as
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-1 5 1 -1 2 7 -2 7 8
A+AT=(2 3 4)+(5 3 o0)]=(7 6 4];
7 0 9 1 4 9 8 4 16
7
P:E(A-I_AT):E 7 6 4 |= 7
8 4 16 5 3 2
4 2 8
T
~1 g 4 —1 % 4
We also have PT = % 3 2| = % 3 o |=P
4 2 8 4 2 8

(iii)Next the subtraction of 4 and AT can be processed as

-1 5 1 =1 2 4 0 3 —6
A-AT=(2 3 4|-[5 3 0o|=(-3 0 4| ;
7 0 9 1 4 9 6 —4 0

3

. /0 3 —6 0 3 =3
Q=5A4-4)=5(-3 0 4 |=| 3

: ‘N6 -4 o/ |3 0 2

3 -2 0
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T _
0 3 -3 0o = 3
2 2
We also have QT = _% 0 2 = % 0 —2|=
3 -2 0 -3 2 0
0 = -3
2
-2 0 2 [|=7¢
2
3 -2 0
(i11) Next the addition of P and Q can be processed as
| 3
-1 5 4 Uy R
A=P+Q=| 7 + 3 =12 3 4
4 2 8 3 A2

Thus we can say P is symmetric and Q 1s skew-symmetric.

Q11

3 -1 0
WehaveA=(|2 0 3]

1 -1 2
The transpose of the matrix is an operation of making interchange of

elements by the rule on positioned element a;; shifted to new

position a;;.
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The symmetric matrix is defined as similarity of transpose of matrix
with it self. i.e, AT = A.

The skew-symmetric matrix is defined as similarity of transpose of
matrix with it self. i.e, AT = —A.

(i) The transpose of A are given by AT which can be written as

3 —1 0\’ 3 2 1
AT:<2 0 3) =<—1 0 —1)
1 -1 2 0 3 2

(ii)Next the addition of A and AT can be processed as
3 -1 0 3 2 1 6 1 1
A+AT=<2 0 3>+<—1 0 —1>=<1 0 2);
1 -1 2 0 3 2 1 2 4
333
A
1

1 e 1\ (&
P=-(A+AT)=(1 0 2|=|>
\z 1 2/
2
T

S N =

2\1 2 4 2

We also have PT =

NIRrNIRL W
p— O N
(NS —_ N R

Il
NIRrNIR W
— O N
(NS —_ N

Il

e

(iii)Next the subtraction of A and AT can be processed as
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3 -1 0 3 2 1 0 -3 -1
A-AT=12 0 3]-|l-1 0 =-1]=(3 0 4 ;
1 —-1 2 0 3 2 1 -4 0

3 1
o -

. L0 =3 -1\ |4 4 2
Q=§M—AU=§-3 0 4 |=|= 0 2
1 -4 0 %
L, )
2
T
0 -3 _1 - -
2 2 2
We also have QT = % 0 2 =|-2 0 -2|=
- -1 2 0
2
0 _3 _1
2 2
3
-1 0 2 |=-¢
2 2 0
2

(i11) Next the addition of P and Q can be processed as

311 031
323\ (° 7
0 1

\i 1 2/ \ -2 0 /

Thus we can say P is symmetric and Q is skew-symmetric.

A=P+Q =

3
2
1
2
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3 2 5
WehaveA=(4 1 3]

0 6 7

The transpose of the matrix is an operation of making interchange of
elements by the rule on positioned element a;; shifted to new
position a;;.

The symmetric matrix is defined as similarity of transpose of matrix
with it self. i.e, AT = A.

The skew-symmetric matrix is defined as similarity of transpose of
matrix with it self. i.e, AT = —A.

(i) The transpose of A are given by AT which can be written as

3 2 5\ /3 4 0
A"=(4 1 3| =[2 1 6
0 6 7 5 3 7
(ii)Next the addition of A and AT can be processed as
3 2 5 3 4 0 6 6 5
A+AT"=(4 1 3|+(2 1 6|=[5 2 9 ];
0 6 7 5 3 7 5 9 14
33 3)
6 6 5 2
1 1 5 9
P==-A+A")==[5 2 9 |= —
2 2 9 2

2
5 14 \5 7/
2
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3 3 2 3 3 2
2 2
Wealsohave PT =2 1 2| =12 1 2|=p
2 2 2 2
5 2 4 5 2 4
2 2 2 2

(iii)Next the subtraction of A and AT can be processed as

3 2 5 3 4 2 0 -2 5
A—AT=<4 1 3)—(2 1 6>=<2 0 —3) ;
0 6 7 5 3 7 -5 3 0

[0 -1 3)
1 Y& 7 : %
Q=-A-4H=-12 0 -=3|=l1 0 -—-=
2 YW o 2
55
2 2
T
-, - o 1 =2
2 2
Wealsohave QT = 1 0 —z =| -1 0 % =
-2 20 > -2 9
2
o -1 -
3
3 3 )
2 2
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(i11) Next the addition of P and Q can be processed as
(3 3 5\ [0 -1 > )
2 2 3 2 5
5 9 3
o) \s o)
2 2

Thus we can say P is symmetric and Q 1s skew-symmetric.

A=P+Q=

N|O =
N|w O

Q13A

We have A = (; i) and B = G g)

The transpose of the matrix is an operation of making interchange of

elements by the rule on positioned element a;; shifted to new
position a;;.
(1) The transpose of A is given by
r (1 3" (1 2
L2 (2 4) B (3 4)

(i1) The transpose of B is given by

=G 96 )

(i11) The multiplication of matrices A and B is given by
_(1 (1 H_(7 19
A5 = (2 4) (2 5) (10 28)
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(iv) The transpose of AB is given by
r_ (7 10" _(7 10
(4B)" = (10 28) - (19 28)
(v) The multiplication of AT and BT is given by

o=y ) =05 2)

Thus from (iv) and (v) we have

(AB)T = BTAT
Q13B
We have A = (; :;) and B = G :i)

The transpose of the matrix is an operation of making interchange of

elements by the rule on positioned element a;; shifted to new
position a;;.
(1) The transpose of A is given by
r_(3 -1\ _(3 2
o (2 —2) = (—1 —2)
(i1) The transpose of B is given by
r_ (1 =3 1 2
5= (2 —1) - (—3 —1)
(i11) The multiplication of matrices A and B is given by

=05 )G S, )
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(iv) The transpose of AB is given by

wey =(1 8 =(1 2

(v) The multiplication of AT and BT is given by

srar=(Y )5 =4 D

Thus from (iv) and (v) we have

(AB)T = BTAT
Q13C
—1
We have A = ( 2 )andB =(-2 -1 —4).
3

The transpose of the matrix is an operation of making interchange of

elements by the rule on positioned element a;; shifted to new
position a;;.
(1) The transpose of A is given by

_ 1
Ar:(z> _1 2 3)
3

(i1) The transpose of B is given by

—2
BT=(-2 -1 —4)T = (—1)
—4
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(i11) The multiplication of matrices A and B is given by

-1 2 1 4
AB = < 2 )(—2 -1 — 4)=<—4 -2 -8 )
3 -6 -3 -—12

(iv) The transpose of AB is given by

2 1 4 \T 2 —4 -6
(AB)T=<—4 2 —8) =<1 —2 —3)
-6 -3 —12 4 -8 —12

(v) The multiplication of AT and BT is given by

7 2 -4 -6
BTAT = (—1) (SENZE3)E= (1 ml 3 )
—4 4 -8 -—12

Thus from (iv) and (v) we have

(AB)T = BTAT
Q13D
3 -4
WehaveA:(_1 2 _B)andB= 2 1 |
1 e o

The transpose of the matrix is an operation of making interchange of

elements by the rule on positioned element a;; shifted to new
position a;;.

(1) The transpose of A is given by
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v-GE (2 )

(i1) The transpose of B is given by

3 —4\T
r_ _(3 2 -1
7 (—21 (1)> (_4 1 0)

(i11) The multiplication of matrices A and B is given by

3 —4
(-1 2 =3 (4 6
AB_(4 -5 6)<2 1>(—4 —21)
-1 0
(iv) The transpose of AB is given by

r (47 6 Y 4 —4
(4B) _(—4 —21) _(6 —21)
(v) The multiplication of AT and BT is given by
-1 4
P (3 2 —1 N4 -4
BTAT= (5, ] o)<_23 65>_(6 1)

Thus from (iv) and (v) we have

(AB)T = BT AT
Q14
cosa Sin
We have A = ( . ) .
—sina cosa
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The transpose of the matrix is an operation of making interchange of

elements by the rule on positioned element a;; shifted to new
position a;;.
(1) The transpose of A is given by

AT = ( cosa  sin a)T . (cosa — sin a)
—sina cos«a sinad cosa

(i1) The multiplication of matrices A and B is given by

AT A = (cosa — sin a)( cosa  sin a)=(1 0)=I

sin cos —sina cosa 0 1

Q15
Wehave A=(1 2 3).
The transpose of the matrix is an operation of making interchange of

elements by the rule on positioned element a;; shifted to new
position a;;.

(1) The transpose of A is given by

1
AT=01 2 3= (2)
3

(i1) The multiplication of matrices A and B is given by
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1
ATA = (2) 1 2 3)=(14)
3

Exercise:SE
Q1

We have 4 = (é ;)

To get the inverse we will proceed by augmented matrix with
elementary row transformation process is as follow:
(AlD - (I]A7)

Let us proceed

G 7lo 1)

R,—»R,—3R; ((1) §_13 (1))R1—>R1—2Rz((1) (1)_73 —12)

Thus we got the inverse of the matrix as

A1 = (_73 _12)
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We have 4 = (; _21)

To get the inverse we will proceed by augmented matrix with
elementary row transformation process is as follow:
(AlD - (I|A7™H)
Let us proceed
(1 2 |1 O) bip=lip =2l (1 2|1 O)

2 —110 1 0 -51-2 1
1 1 2
Reo—gR2 (1 2|1 0 \rimri-28 (1 ofs 3
S 2 (=
0 17 —3 0 112 _1
5 B

Thus we got the inverse of the matrix as

1
~1_1[s
A=z

5
Q3

(2 5
WehaveA—(_3 1).

To get the inverse we will proceed by augmented matrix with
elementary row transformation process is as follow:
(AlD - (147

Let us proceed
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3 2 1
2 511 0 R2=Rz+5R, 2 5|11 0 Re>7R2 R1—>§R1
( ) IR SR 17|3 ,
-3 110 1 0 1z 1
5 1
1 511 0 R1—>R1—§R2 1 0l75 —2
5 3 2 17 17
— 0 1|3 2
0 1li7 17 TR

Thus we got the inverse of the matrix as

1 _5
~1 _ | 17 17
A= 2
17 17
Q4
(2 -3
Wehave/l—(4 5).

To get the inverse we will proceed by augmented matrix with
elementary row transformation process is as follow:

(AlD - (1147
Let us proceed

1 1
Rz —)—Rz 'R1—>—R1

2 —=3|1 O0\Rz7Rz=2R, 2 311 0 1127 !
(6 Sl )——I ) '

0 11'-2 1
3 5 3
311 0\ RyoRi+-R > 3
1 =15 ;)25 (1 02z 22
0 1111 11 0 1|2 1L
11 11

Thus we got the inverse of the matrix as
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5 3
1 _ | 22 22
AT = -2 1
11 11
Q5
(4 0
WehaveA—(2 5).

To get the inverse we will proceed by augmented matrix with
elementary row transformation process is as follow:
(AlD - (1471

Let us proceed
(4 0|1 O)
2 510 1

1 1 1
R;—>R;—2R, (4 0 1 0) RZ_ERZ ;Rl_)ZRi 1 0]
0 5I-2 1 1

I
N
ik O

Thus we got the inverse of the matrix as
1

- 0
At=| 4
-2 1
5 5
Qo6
(6 7
WehaveA—(8 9).
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To get the inverse we will proceed by augmented matrix with
elementary row transformation process is as follow:
(AlD - (147

Let us proceed

8 1
(6 7|1 0) R2—Rz—¢R1 (6 711 0) Ry==3Ry i1 gk
== ,

1 4
8 9l0 1 0 == 1
(1 7] L o)RﬁRl-%Rz(l 0|2 Z>
6] 6 > 2 2
0 1l—4 =3 0 114 _3

Thus we got the inverse of the matrix as

9 7
4 =3

Q7

0O 1 2
WehaveA=<1 2 3).

3 1 1

To get the inverse we will proceed by augmented matrix with

elementary row transformation process is as follow:

(AlD) - (I]A7H)
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Let us proceed

0 12100R2<_>R11230 1 0
1 2 310 1 0]—/(0 1 21 0 O
3 1 110 0 1 3 1 111 0 O
Ry>Rs—3R, 1 2 310 1 O
—|0 1 211 0 O
O -5 -810 -3 1
1 O 1 0
Ry—Rs+5R, 1 2 310 1 O R3~>Rs3 1 2 31 0 0
—>(0 1 211 0 0)]—/8|(0 1 25 s 1
O 0 215 -3 1 0 O 15 — 3
R{—>R{-2R, 1 0 -1 A
—— [UNNTRZR, | W
0O 0 1 -
Y _ e
R{—R{+R3;R,—»R,—2R5 1 0 0] 2
>[0 1 0/1-4 3 -1
o o 11> _3 1
2 2
Thus we have the inverse of the matrix as
1 1 1
2 2 2
Al=]l-4 3 -1
5 3 1
2 2 2

Q8
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2 -3 3
WehaveA=|2 2 3]
3 =2 2
To get the inverse we will proceed by augmented matrix with

elementary row transformation process is as follow:

(AN - (147

Let us proceed

2 =3 311 0 0\, _ n_r /2 =3 31 0 0
2 72701
2 2 30 1 0J]—/—(0 5 of-1 1 0
3 -2 2lo o 3 -2 210 0 1
Reokecr, (2 3 3 0 0
——|0 5 0|-1 1 0
1 1 -1l-1 0 1
Rori_p, (1 —% 4|2 0 -1
S 5 0f-1 1 0
1 1 -1l-1 0 1
rorir, (1 —4 412 0 -1
——l0 5 0|-1 1 0
0 5 -51-3 0 2
Rorir, (1 —4 412 0 -1
——l0 5 0|]-1 1 0
0
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Riori+r, (11 41 1 -1
—(0 5 o|-1 1 o0
0 0 -5l-2 -1 2
. 1 1 -1
Rz~zRziR3=—2Rs 1 1 4_1 1 0
>0 1 0 5
0 0 1f2 1 _2
5 5
10 4S ;
R{—»R{—R
——0 1 of-z ¢ ©
0 0 1f2 1 2
5 5 5
1 0 0__2 T
R{—»R{—4R
——0 1 of-z 0
0 0 12 1 2
5 5

Thus we got the inverse of the matrix as

I

| DN
© Ul w

/

2

vl = U1 = O
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3 0 2
WehaveA=(|1 5 9.
6 4 7

To get the inverse we will proceed by augmented matrix with

elementary row transformation process is as follow:

(AN - (I]A7H)

Let us proceed

3 0 211 0 0
1 5 90 1 0
6 4 710 0 1
Roor, (175 90 1 0\g . oo (1 5 910 1 0
—(3 0 2[1 0 0]——(3 0 2[1 0 0
6 4 710 0 1 0 4 31-2 0 1
Ror—ar, {1 5 9]0 1 0
—lo0 -15 -25/1 -3 0
0 4 31-2 0 1
Rooraar, (1 5 9]0 1 0
—l0o 1 -13-7 -3 4
0 4 312 o0 1
rorior, (11 62 1 -1
——|0 1 -13[-7 -3 4
0 4 312 0o 1
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pomar, (11 62 1 -1
—>|0 1 -13|-7 -3 4
0 0 55126 12 -15
Roosr, (1 1 6 27 13 —41
0 1 -13 2% 12 15
0 0 115 355 55
2 1 -1
Ry—R,+13R; 1 1T 6] 47 9 25
>l 0 1 0] 55 55 55
0 0 1|2 12 15
55 55 55
157 7 64 80
THA - 55
R1-R1—-R; 106 47 9 25
—> | 0 1 O_E T
00 Tlze 12 _15
== WE 55
-8 10
S 55
R{—>R1—6R3 100 47 9 25
—> 0 1 O—E =
O 0 1 261 12 gl
55 55 55

Thus we got the inverse of the matrix as
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1 —8 10
/55 55 55
2-1 = _47 9 25
55 55 55
26 12 15
55 55 55
Q10
1 2 -3
WehaveAz(Z 3 2).
3 -3 —4

To get the inverse we will proceed by augmented matrix with
elementary row transformation process is as follow:

(Al - (I]A7H)

Let us proceed

1 2 =3]1 0 0
(2 3 2010)
3 -3 —4lo 0 1
RgﬁRB_R2<1 2 =311 0 0)
——(2 3 200 1 o0
1 -6 -3l0 -1 1
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R3—>R3—R2 1 2
— |1 1
0 -7
R2—>R2—R1 1 2
—0 -1
0 -7
R,>—R, 1 2
— |0 1
0 -7
R3—>R3+7R2 1 2
— (0 1
0 O
1

Ry»——Rs (1 2
67 0 1

0 O
R2—>R2+8R3 1 2
— (0 1
0 O
R1—>R1—2R2 1 O
—| 0 1
0 0
R1—>R1+3R3 1 O
—| 0 1
0 0

Class XIlI
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—31]1 0 O
5 1-1 1 O)
1111 -2 1
—31]1 0 O
8 |-2 1 O)
1111 -2 1
—311 0 O
—812 -1 0)
—1111 -2 1
311 0 O
—8(2 -1 0)
—67115 -9 1
—3 1 0 0
—8 215 91 O1
1" & &
1 0 0
—3| 14 5 8
0|67 67 67
IN(EE=N.° A
9 o a7
39 10 16
3|67 67 67
14 5 8
01 & “&
1 15 1
67 67 67
—6 17 13
ol 67 67 67
14 5 8
e & "o
1l 15 o 1
67 67 67
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Thus we got the inverse of the matrix as

—6 17 13
67 67 67
A_lz E i _E
67 67 67
15 9 1
67 67 67
Q11
3 -1 -2
WehaveAz(Z 0 —1>.
3 =5 0

To get the inverse we will proceed by augmented matrix with
elementary row transformation process is as follow:

(AlD - (I]A7H)

Let us proceed

3 -1 —2|1 0 0
(2 0 —1010)
3 -5 0lo 0 1
RgﬁRB_R1<3 -1 =2[1 0 0)
——(2 0o -1{0 1 o0
0 —4 21-1 0 1
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Ry>Ri—R, 1 -1 -111 -1 O
—> (1 1 5(-1 1 O
1 -6 =310 -1 1
Ry R,—2Ry 1 -1 -1 -1 0
—> |0 2 11-2 3 0
1 -6 =310 -1 1
R3—>R3+2R; 1 -1 -1 -10
—> |0 2 11-2 3 0
0O O 41-5 6 1
Raary (1 =1 —1 12 —31 8
—|0 2 1 5 6 1
00 1173y 3 %
1 -1 O
R2—>R2—R3 1 _1 _1 _E 9 _l
— 0 2 0 4 4 4
0O O 1]_2 ¢ 3
4 4
1 1 -1 O
Rz~5R; 1 -1 -1 L3 6 il
—> | 0 1 0 8 8
0O O 115> & E
4 4 4
5 _2 _1
_1] 8 5 8
R1—=R{+R; 10 1 3 6 1
—> |0 1 O s 8 s
0O 0 1 5 6 1
- 2
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-5 10 1

1 8 8
R1—-R1+R3 0 (1) 8 3 6 1
é — — — — —
8 8 8

0O 0 1] 5 &6 1

4 4 4

-5 101
8 8
Thus we have the inverse of the matrix asA™! = —% g —=
2 6 1
4 4 4
Q12
1 3 -2
WehaveA=|-3 0 -1]|.
2 1 0

To get the inverse we will proceed by augmented matrix with

elementary row transformation process is as follow:

(A|D) - (I]A7H)

Let us proceed

1 3 -2
(—30—1

1 0 O
0 1 O
2 1 0

0 0 1
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Riska—z2r, (1 3 =2|1 0 0
—> -3 0 -110 1 O
O -5 41-2 0 1
RyoRo43r, (1 3 —2|1 0 0
—> 0 9 =73 1 O
0O -5 41-2 0 1
Ryomyir, (13 —2|1 0 0
—> |0 4 =311 1 1
0O -5 41-2 0 1
Reo—r, (1 3 =21 0 0
— (0 4 =31 1 1
0O 5 —412 0 -1
RioRs-r, (1 3 —2|1 0 0
—> |0 4 -3|11 1 1
O 1 -111 -1 =2
Ry—R, —4Rs 1 3 2|1 0 0
>0 0 1(-3 5 9
o 1 —-111 -1 -2
Ror, (1 3 =21 0 0
—>10 1 -1|1 -1 -2
00 1l-3 5 9
RyoRoir, (1 3 —2|1 0 0
—> |0 1 O01|-2 4 7
O 0 11-3 5 9
RioRi42r, (1 3 0[=5 10 18
—> (0 1 o]-2 4 7
0 0 1-3 5 9
Class XI| www.vedantu.com
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RioRi_3r, (1 0 01 -2 -3
—— (0 1 0o]-2 4 7
0 0 1-3 5 9

Thus we have the inverse of the matrix as

1 -2 -3
A‘1=<—2 4 7)
3 5 9

Q13

1 2 3
WehaveAz(Z 5 7).

-2 —4 =5
To get the inverse we will proceed by augmented matrix with

elementary row transformation process is as follow:

(A|D) - (I]A7H)

Let us proceed

1 2 3|1 00

(2 5 7010)

-2 -4 -5l0 0 1

RyRy— 2R (1 2 3|1 0 o>

——(o0o 1 1]-2 1 0
-2 -4 510 0 1
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Reoraszr, (1 2 31 0 0
—— (0 1 1|-2 1 0
00 1l2 0 1
Rors_r, (1 2 3|1 0 0
——f0 1 o]-4 1 -1
00 12 o0 1
Riori_2r, (1 0 3|9 -2 2
—(0 1 0-4 1 -1
00 1l2 o 1
RioRi_3r, (1 0 03 -2 -1
—(0 1 0-4 1 -1
00 1l2 o0 1

Thus we have the inverse of the matrix as

3 —2/-1
Al=-4 1 —1)
2 0 1

Q14

1 2 3
WehaveAz(Z 5 7).

-2 —4 =5
To get the inverse we will proceed by augmented matrix with

elementary row transformation process is as follow:

(AlD) - (I]A7H)
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Let us proceed

3 0 =111 0 O\g4_p_p /1 =3 =11 -1 0
177017 N2
2 3 0lo 1 0)J]——(2 3 o0 1 o0
0 4 1lo 0 1 0 4 1lo o 1
Ror,_2r, (1 =3 —1|1 =1 0
—|0 9 2|-2 3 0
0 4 1lo o0 1

1 0|]—-2 3 =2
0 118 —-12 9

Rioriars (1 =3 0|9 -13 9
——f0o 1 of-2 3 -2
o o 18 -12 9
RioRia3r, (1 0 0|3  —4 3
—{0 1 0-2 3 -2
0 0 118 -12 9

Thus we have the inverse of the matrix as
3 -2 -1
Al=(-4 1 -1
2 0 1
Q15

-1 1 2
WehaveA=| 1 2 3|
3 1 1
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To get the inverse we will proceed by augmented matrix with
elementary row transformation process is as follow:

(AlD) - (I]A7H)

Let us proceed

-1 1 21 0 0\ p,p (0 3 51 1 0
1 2 30 1 0)]——(1 2 3/0 1 0
3 1 1lo 0 1 3 1 1lo 0 1
Riore-3r, (0 3 51 1 0
——f1 2 3|0 1 o0
0 -5 —-8lo -3 1
ror, (12 3]0 1 0
—|0 3 5|1 1 0
0 -5 —8lo -3 1
ok, (12 3]0 1 0
——(0 -2 -3]1 -2 1
0 -5 —8lo -3 1
Roroar, (12 310 1 0
——f1 0 oft -1 1
0 -5 —8lo -3 1
Rio—moar, (0 2 3|71 2 -1
(1 0 o1 -1 1
0 -5 —-8lo -3 1
Reoraszr, (0 2 3]-1 2 -1
—(1 0 01 -1 1
0 1 1l-3 3 -2
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Ry>Ri—2Ry O 0 115 -4 3
——|1 0 0/1 -1 1
O 1 1I-3 3 =2
Ry—Rs—Ry O 0 115 -4 3
—> |1 0 01 -1 1
O 1 0I-8 7 =5
RyoR, 1 0 0O]1 -1 1
—|0 0 1|5 -4 3
O 1 ol-8 7 =5
RyoR, 1 0 0O]1 -1 1
—|0 1 0|-8 7 =5
O 0 115 -4 3
Thus we have the inverse of the matrix as
1 -1
At = (—8 7
5 —4

Exercise:SF
Q1
We have a;; = %(i — 2j)2.

1
-5
3

Now
Q. = (1—2(1))2 _1 (1-2(2))" _ 9.
11 — 2 - 22 12 — 2 - 92
_ (2-21))* _ 0 (2-2(2))*
21 = > = » Ao = >

_ (B=21)* _1

2 2

asq
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Thus the required matrix of the order 3 X 2 with satisfying the given

equation 1s given by

NIRrRONI|R
NIRRT

Q2
We h =113 42
e aveaij—2| T
Now
|-3(1)+1] |-3(D)+2| 9 |-3(1)+3| 9
p— p— 1 p— = — —_— —
a1 = » A1 5 > » 13 > x
|-3(2)+1] 5 |-3(2)+2| |1-3(2)+3| 3
p— — a E— — 2 — = -
azq = > o Q22 > , 23 - >

Thus the required matrix of the order 3 X 2 with satisfying the given

equation 1s given by

1 o0

5 ’ 3 I

2 % 3

Q3

We have (x -é—ny _4y)=(_64 i)
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Now from the equality of matrices we can write
3x=6; —y=3
Therefore x = 2 ;y = —3.

Q4

We have 2 ((1) i) + (31, (2)) = (i g)

We can use the addition rule and get

(ZJ{y 2x6+ 2) B (i g)

Now from the equality of matrices we can write
2+y=5;2x+2=8

Therefore x = 3;y = 3.

Q5
2 -1\ _ (10
Wehavex(3)+y( 1 ) = (5)
We can use the addition rule and get
(Zx - y) _ (10)
3x+y) \5
Now from the equality of matrices we can write
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2x—y=10; 3x+y =5
Therefore x = 3;y = —4.

Q6

X 3x —y\ _ (3 2
Wehave(23c+z 3y—w)_(4 7)'

Now from the equality of matrices we can write
x=3;2x+z=4;3x—-y=2,3y—w=7
Thereforex =3;y =7,z = —-2;w = 14,

Q7

Wehave(_x1 2?4})+(wa xgy)=3(;c 3;)

We can use the addition rule and get

(—1121 w 62T4zx++3y) - @)zc 5?3,1/)

Now from the equality of matrices we can write
x+4=3x;2w+3=3w;6+x+y=3y; -1+z+w=3z
Thereforex =2;y=4;z=1;w = 3.

Class XlI www.vedantu.com RS Aggarwal Solutions




\ edantiL
Q8

3 0 O
Wehave A =diag(3 —25)={({0 -2 0]|;B=

0O 0 5
1 0 O
diag (13 —4)2(0 3 0).

0 0 —4
We can use the addition rule and getA + B as follow:

3 0 O 1 0 O 4 0 0
A+B=({0 -2 0]+(0 3 O0 |]=(0 1 O
0O 0 5 0 0 —4 0 0 1

cosf sinf : sinf —cosf\ _
—sin 6 c059)+5m0(c059 sinH)_I'

Q9
We have cos 6 (

We can use the addition rule and scalar multiplication of matrix as
follow:

LHL = ( cos? 0 sin @ cos 0)
—sin 6 cos @ cos? 6

sin? 9 —sin 0 cos O
_I_
(sin 0 cos 6 sin? 0 )
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= RHL

Q10
1 -5 3 1

WehaveA=(-3 2 |;B=|2 -—-1).andA+B+C=20
4 =2 —2 3

We can use the addition rule and get C = O — (A + B) as follow:

1 =5 3 1 4 —4
A+B=<—3 2>+<2 —1>=<—1 1)
4 =2 —Z 3 2 1
0 O 4 —4 —4 4
AndC=0—(A+B)=<O O)—(—l 1>=<1 —1)
0 O 2 1 -2 -1

Q11

We have A = (cosa —sin a).

Sin coS

We can use the addition rule and get A + AT = I,as follow:

A+ A" =1

(cosa —sina) N ( cosa sin a) _ (1 0)
sina cosa —sina cos« 0 1
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(ZC(())SC( 2C(())S a) - (g) (1))

From the equality of matrices we get

2cosa =1
1
Therefore cos a = 3

Thus finally we have

aE(O,n),az%

Q12

weme@ D)E)=()

We can use the multiplication rule as follow:

—3\ /X
(i 13) (y) B (é)
(ch + iy) - @
From the equality of matrices we get
2x—3y=1;x+y=3
Thus finally we have
x=2;y=1
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weime (3, ()0

We can use the multiplication rule as follow:

(Sxy-l:l—ZZyx) N (2)
From the equality of matrices we get

x+2y=3;3y+2x=5

Thus finally we have

Q14

We have (;L g) :

The transpose of the matrix is an operation of making interchange of

elements by the rule on positioned element a;;shifted to new
position a;;.
The symmetric matrix is defined as similarity of transpose of matrix

with it self. i.e, AT = A.
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The skew-symmetric matrix is defined as similarity of transpose of

matrix with it self. i.e, AT = —A.
r (4 5\ /4 1

=1 5 = 8

Thus finally we have

a+a = (1 D+(s g)=(¢ 15
8 6\ (8 6
6 16) (6 16

Here (A+AT)T=( )=A+AT.

Thus A + AT is symmetric.

Q15

We have (i g) :

The transpose of the matrix is an operation of making interchange of
elements by the rule on positioned element a;;shifted to new
position a;;.

The symmetric matrix is defined as similarity of transpose of matrix
with it self. i.e, AT = A.

The skew-symmetric matrix is defined as similarity of transpose of

matrix with it self. i.e, AT = —A.
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=G UG Y

Thus finally we have
a-am=(5 -G =G %)

T

o7 =@ B =4, 9=-C e
AT,

Thus A + AT is skew symmetric.

Q16

Wehaved= (5 °),B=(7 ) anda+2B+x=0.

We can have the addition as

A+2B:(i _53)+2(_01 g):(g 111)

From the given equation we can rewrite and compute

XZO:(A+ZB):(8 8)_(2 111):(_04 __111)
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Q17

We have A = (‘1L g) B :(_32 ;) and3A—2B+X=0.

We can have the addition as

3A+23=3(‘1L g)—z(_g2 ;)=(i63 ‘SL)

From the given equation we can rewrite and compute

x=0=(a+28)=(° O)—(16 H_ (16 -

0 0 -3 5 3 -5
Q18
cosa Sin
We have A = ( . ) .
—sina cosa

The transpose of the matrix is an operation of making interchange of
elements by the rule on positioned element a;; shifted to new
position a;;.

(1) The transpose of A is given by

AT = ( cosa  sin a)T . (cosa — sin a)
—sina cos«a sinad cosa

(i1) The multiplication of matrices A and B is given by

cosa —sin a) ( cosa  sin a)=(1 0)=I

ATA=(. .
sin cos —sina cosa 0 1
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Q19

We have A and B are symmetric matrices. Therefore AT = A and
BT = B.
The transpose of the matrix is an operation of making interchange of
elements by the rule on positioned element a;;shifted to new
position a;;.
The symmetric matrix is defined as similarity of transpose of matrix
with it self. i.e, AT = A.
The skew-symmetric matrix is defined as similarity of transpose of
matrix with it self. i.e, AT = —A.
We have some properties of transpose of matrices:
(i) (A+ B)T = AT + B(ii) (AB)T = BTAT
Let us check

(AB — BA)T = (AB)T — (BA)T = BTAT — ATBT = BA— AB

= —(AB — BA)

Thus we are having (AB — BA) is skew symmetric.

Q20

We have 4 = (i ;) :
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Now addition/subtraction of two matrices is possible if order of both
the matrices are same and multiplication of two matrices is possible
if number of columns in left matrix is equals to the number of rows
in right matrix

Next let us discuss the order of the matrices which are given the
order of matrix A is 2 X 2.

Thus the multiplications we can proceed as

(i) The multiplication AZ?is possible.

w=a=2 32 H=C

(i) We have the equation f(x) = x* —4x + 1.
f=a2—aa+n=(7 B)-2(2 )+3(} I)=

4 7 1 2 0 1
G o)

Q21

The transpose of the matrix is an operation of making interchange of

elements by the rule on positioned element a;;shifted to new
position a;;.
The symmetric matrix is defined as similarity of transpose of matrix

with it self. i.e, AT = A.

Class XlI www.vedantu.com RS Aggarwal Solutions




\ edanti,

The skew-symmetric matrix is defined as similarity of transpose of
matrix with it self. i.e, AT = —A.

Suppose A is symmetric and skew symmetric matrix. Therefore

AT = Aand AT = —A.

Therefore

Thus we have

Finally we have

AT = 0.
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