Matrices

EXERCISE 2.1 [PAGES 39 - 40]

Exercise 2.1 | Q 1.1 | Page 39

Construct a matrix A = [ajj],, , whose element ajj is given by

NG )
I 54
Solution:
A= lails, o
a] a2

azy as2
(i1 —J)
T T
, _(1—UE_U C(1-2° (-1 1
"= "5 1 12 =TT 4 14
] 2-1)7° 1 (2 —2)° .
LBy 2 3-2° 1
= —_— ﬂr —_
1T 7573 2 ) 32 5_3 2
L
0 3
A= % 0
1
2 3]

Exercise 2.1 | Q 1.2 | Page 39



Construct a matrix A = [aij]sx2 whose element ajj is given by
aj =i— 3]

Solution: aj=i— 3j

cann=1-3(1)=1-3=-2

az=1-3(2)=1-6=-5

azn=2-3(1=2-3=-1

a»=2-30)=2-6=-4

a1=3-3(1)=3-3=0,

a=3-3(2)=3-6=-3

—2 —5
“A=(-1 A4
0o -3

Exercise 2.1 | Q 1.3 | Page 39

Construct a matrix A = [ajj]5, , Whose element ajj is given by

__(i+9)
U 5
Solution:
(i +35)°
aij = —5
1+1)°* 22 8 (1+2)° 3 27
soall - = — = —,a12 = — —
5 5 5 5 5 5
2+1)° 3 27 (2+2)7° 4 64
a = — — — _ — = —
21 5 5 5 7% 5 5 5
3+1)° 4 64 (3+2)° 5 125
d = — — — S
31 5 5 5732 5 5 5



8 2
] o
. _ 27 64
A=1F 5
64 125
|5 5
8 27
= (27 64
64 125

Exercise 2.1 | Q 2.1 | Page 39

Classify each of the following matrices as a row, a column, a square, a diagonal, a

scalar, a unit, an upper traingular, a lower triangular matrix.

3 -2 4
0 0 —5
0o 0 0
Solution:
3 —2 4
letA= {0 0 —5
0 0 0

As every element below the diagonal is zero in matrix A.

~ Ais an upper triangular matrix.
Exercise 2.1 | Q 2.2 | Page 39

Classify each of the following matrices as a row, a column, a square, a diagonal, a
scalar, a unit, an upper traingular, a lower triangular matrix.
5]

Solution:



letA=1{ 4
—3

As matrix A has only one column.
- A1s a column matrix.
Exercise 2.1 | Q 2.3 | Page 39

Classify each of the following matrices as a row, a column, a square, a diagonal, a
scalar, a unit, an upper traingular, a lower triangular matrix.

[9 V2 -3]

Solution:

Let A = [9 V2 —3]

As matrix A has only one row.

- Als a row matrix.

Exercise 2.1 | Q 2.4 | Page 39

Classify each of the following matrices as a row, a column, a square, a diagonal, a
scalar, a unit, an upper traingular, a lower triangular matrix.

b o

Solution:

etn= |2 Y
2710 6

As matrix A has all its non-diagonal elements zero and diagonal elements same.
~ A'is a scalar matrix.

Exercise 2.1 | Q 2.5 | Page 39



Classify each of the following matrices as a row, a column, a square, a diagonal, a
scalar, a unit, an upper traingular, a lower triangular matrix.

2 0 0O
3 —1 0
-7 3 1
Solution:
2 0 0
letA={3 —1 0
-7 3 1

As every element above the diagonal is zero in matrix A.
~ A'is a lower triangular matrix.

Exercise 2.1 | Q 2.6 | Page 39

Classify each of the following matrices as a row, a column, a square, a diagonal, a
scalar, a unit, an upper traingular, a lower triangular matrix.

300
050
00 %
Solution:
300
LetA= [0 5 0
00 3

As matrix A has all its non-diagonal elements zero.

. A'is a diagonal martix.

Exercise 2.1 | Q 2.7 | Page 39



Classify each of the following matrices as a row, a column, a square, a diagonal, a
scalar, a unit, an upper traingular, a lower triangular matrix.

1 00
010
0 0 1
Solution:
1 0 0
letA= {0 1 0O
0 0 1

In matrix A, all the non-diagonal elements are zero and diagonal elements are one.
~ A'is a unit (identity) matrix.

Exercise 2.1 | Q 3.1 | Page 39

Which of the following matrices are singular or non singular?

a b c
p q r
2a—p 2b—q 2c—r
Solution:
a b c
Let A = P q T
2a—p 2b—q 2c—r
a b c
~Al=| P q T

2a—p 2b—q 2c—r

Applying Rz — R3 + R», we get



a b ¢

Al=|p q T
2a 2b 2c

Taking 2 common from R3, we get

a b c
Al=2lp q r
a b c

= 2(0) ..[* R1 and R3 are identical]
=0

- A'ls a singular martix.

Exercise 2.1 | Q 3.2 | Page 39

Which of the following matrices are singular or non singular?
5 0 5
1 99 100
6 99 105

Solution:
o 0 5
letA= (1 99 100
6 99 105
5 0 5
~|Al=|1 99 100
6 99 105

Applying C2 — C2 + C1, we get



5 5 5
Al =11 100 100
6 105 105
=0 ..[v G aand Cj are identical]
~. A'is a singular matrix.
Exercise 2.1| Q 3.3 | Page 40

Which of the following matrices are singular or non singular?

3 5 7

-2 1 4
3 2 5
Solution:
3 5 7
letA= (-2 1 4
3 2 5
3 5 7
SAl=|-2 1 4
3 2 5

=3(5-8)—5(-10 — 12) + 7(— 4 - 3)
=—-9+110-49

=52#0

~ A'is a non-singular martix.

Exercise 2.1 | Q 3.4 | Page 40

Which of the following matrices are singular or non singular?

s



Solution:

—4 7
7 5
—4 7

e
Let A =

- |

=49 + 20
=690

.. A'is a non-singular martix.

Exercise 2.1 | Q 4.1 | Page 40

Find K if the following matrices are singular.
7 3
o]
Solution:
7 3
Let A = [_2 K}

Since A is a singular matrix,
Al =0



Exercise 2.1 | Q 4.2 | Page 40
Find K if the following matrices are singular.
4 3 1

7 K 1
10 9 1
Solution:
4 3 1
letA={7 K 1
10 9 1

Since A'is a singular matrix,

Al =0

4 3 1
7 K 1/=0
10 9 1

~4(K-9)—(7-10) + 1(63 - 10K) =0
4K -36+9+63-10K=0
+—6K+36=0

. 6K = 36

~K=6

Exercise 2.1 | Q 4.3 | Page 40
Find K if the following matrices are singular.
K-1 2 3
3 1 2
1 —2 4



Solution:

K—-1 2 3
Let A = 3 1 2
1 -2 4

Since A is a singular matrix,

Al =0
K—-1 2 3
3.1 2[=0
1 -2 4

L(K=1)4+4)-2(12-2)+ 3(-6-1)=0
. 8K-8-20-21=0

- 8K =49
49

-3
EXERCISE 2.2 [PAGES 46 - 47]

Exercise 2.2 | Q 1.1 | Page 46

2 =3 -1 2 4 3
fA=(5 —4|,B=1{(2 2landC={—-1 4(,ShowthatA+B=B+A
-6 1 0 3 -2 1
Solution:
2 -3 -1 2
A+B={5H -4+ 2 2
—6 1 0 3
2—1 -3+2
=({5+2 —44+2

—64+0 1+3



CA+B=| T =2 (1)
—6 4
-1 2 2 -3
B+A=1(12 2(+(5 -4
0 3 —6 1
—14+2 2-3
=245 2—-4
0—-6 3+1
1 -1
~B+A=[T7 =2 ()]
—6 4

From (i) and (ii), we get
A+B=B+A

Exercise 2.2 | Q 1.2 | Page 46

2 -3 -1 2 4 3
fA=15 —4(,B=1[2 2landC= (-1 4], Show that
—6 1 0 3 -2 1

A+B)+C=A+(B+0Q

Solution:

2 -3 -1 2 4 3
(A+B)+C=¢ 5 A4l +1(2 2 + (-1 4
—6 1 0 3 -2 1

2—1 —-3+42 4 3
=1 54+2 —4+2]+1|-1 4
—64+0 143 -2 1



A+

1 -1 4 3
7 2| +1{-1 4
—6 4 -2 1
[ 1+4 —1+3
7T—1 —-2+14
—6—-2 4+1
5 2
~(A+B)+C=16 2 (1)
—8 5
2 -3 —1 2
+B+C =15 —4 + 2 21 +
0
—14+4 2+3
5 —4-+ 2—-1 2+4
—6 0-2 3+1
— 3 5
5 —4 1 6
-6 1||-2 4
2+3 —-3+5
54+1 —4+6
—6—-2 1+4
5 2
6 2 (i)
-8 5

4 3
-1 4
—2 1



From (i) and (ii), we get
(A+B)+C=A+ (B +QC).

Exercise 2.2 | Q 2 | Page 46

1 -2 1 -3 _ ,
If A = ,B= , then find the matrix A — 2B + 6,
5 3 4 —

where | is the unit matrix of order 2.

Solution:

211 -3 10
T e P R
[t 2] [2 -6 6 0
R 3]_[8 —14}+[0 6]
[1-2+6 —246+0

5840 +14+6]

__5 4

-3 23]

Exercise 2.2 | Q 3 | Page 46
1 2 -3 9 -1 2

fA=(-3 7 —-8|,B=[(—-4 2 5 | thenfindthe
0 —6 1 4 0 -3

matrix C such that A + B + Cis a zero matrix.

Solution: A+ B + C is a zero martix.
~A+B+C=0
~C=-(A+B)



(1 2 3 9 -1 2
= {3 7 -8/+[-4 2 5
[0 —6 1 4 0 -3
(1+9 2-1 —3+2
=—{-3-4 742 —8+5
0+4 —6+0 1-3
10 1 -1
=—|{-7 9 -3
4 -6 —2

10 -1 1
=|-7 —9 3

—4 6 —2

Exercise 2.2 | Q 4 | Page 46

1 -2 -1 -2 2 4
fA={3 —-5(,B=14 2 [andC=|—-1 —4{,find
—6 0 1 5 —3 6

the matrix X such that 3A-4B + 5X = C.
Solution:
3A-4B + 5X =C
. 5X =C+ 4B -3A
2 4 —1 -2 1 -2
={—1 —4f{ +4(4 2| -3{3 -5
—3 6 1 5 —6 0



(2 4 —4 -8 3
- (-1 —4f+[16 8| -1 9
-3 6 4 20 —18
(2-4-3 4-8+6
- [-1416—-9 —4+8+5
—3+4+ 18 6420—0

5 2
=5X=1{6 19
19 26
5 2
X=—{6 19
19 26
2
-1 2
_ (8 1
5 5
19 2
5 5

Exercise 2.2 | Q5| Page 46

5 1 —
_ - T
If A [3 5 U},ﬂnd{.ﬂk}.

Solution:
51 —4]
132 0

5 3]

—6
—15



Exercise 2.2 | Q 6 | Page 46

7 3 1
fA={—2 —4 1/, find (ADH".
5 9 1
Solution:
7 3 1
A=(—2 —4 1
5 9 1
7 -2 5
AT = —4 9
1 1 1
7 3 1
(AT = 1—2 —4 1| =A
5 9 1

Exercise 2.2 | Q 7 | Page 47

3
1 5 a
Finda, b,c,if [ b —5 —T| isasymmetric matrix.
—4 ¢ 0
Solution:
1 % a
letA=| b -5 —7
—4 ¢ 0
1 b 4
AT = % -5 ¢
a —7 0



Since A Is a symmetric matrix,

A=AT
1 % a
b -5 —7
_—4 c 0
(1 b -4
= % -9 c
a —7 0

-. By equality of matrices, we get

3
a:—4,bzg,c:—?.

Exercise 2.2 | Q 8 | Page 47
0 -5 =z

Findx, y, zif | ¥ 0  z| is a skew symmetric matrix.
3
2

—v2 0

Solution:

0 -5 =
letA=[y 0 =z
3

5 —v2 0
0 —-h =
SAT= |y 0 z
I V3o

Since A is a skew-symmetric matrix,

A=AT



(0 —51 =
Y 0 z
3 V2o
0 —y _73
=15 0 V2
—x —z U_

.. By equality of matrices, we get
—3
T 3 y — 5:‘[? Z = ’\/'E

K:

Exercise 2.2 | Q9.1 | Page 47

For each of the following matrices, find its transpose and state whether it is symmetric,

skew- symmetric or neither.

1 2 —5
2 -3 4
-5 4 9
Solution:
1 2 —5
letA=( 2 -3 4
-5 4 9
1 2 -5
~“AT=12 -3 4
-5 4 9

AT =Ade, A=AT

. A'ls a symmetric matrix.



Exercise 2.2 | Q 9.2 | Page 47

For each of the following matrices, find its transpose and state whether it is symmetric,

skew- symmetric or neither.

2 5 1
-5 4 6
-1 -6 3
Solution:
2 5 1
letA= -5 4
-1 —6 3
(2 —5 —1]
Al={-5 4 —6
1 6 3
—2 5 1]
AT=1-5 —4 6
-1 -6 -3

~A#ATand A= —AT

~. A'is neither symmetric nor skew — symmetric matrix.

Exercise 2.2 | Q 9.3 | Page 47

For each of the following matrices, find its transpose and state whether it is symmetric,

skew- symmetric or neither.
0 1421 1i—2
—1—2i 0 -7
2—1 7 0



Solution:

0 1+21 1—2
letA=[|—1—21 0 —7
2—1 7 0
0 1—21 2-—1
AT=f-1421 0 7
1—2 —7 0
0 14+21 1—2]
AT=1-1-21 0 7
2—1 7 0

AT =_Aje A=—AT

. A'ls a skew-symmetric matrix.

Exercise 2.2 | Q 10 | Page 47

Construct the matrix A = [aijJsxs where ajj= i — j. State whether A is symmetric or skew-
symmetric.
Solution: A = [ajjsx3

411 412 413
A= lag ag ag

a3] 4azz2 aaj

Given, aj=1—]
can=1-1=0,a12=1-2=-1,a13=1-3=-2
a1=2-1=1,a»2=2-2=0,as3=2-3=-1,
as1=3-1=2,a32=3-2=1,a33=3-3=0



0 -1 -2

~A=11 0 -1

2 1 0

0 1 2

~SAT= -1 0 1

-2 -1 0
0O -1 -2
=—{1 0 -1
2 1 0

~AT=_—Aje, A=-AT

.. A'is a skew-symmetric matrix.

Exercise 2.2 | Q 11 | Page 47

Solve the following equations for Xand Y, if 3X - Y = [
dx-3v= |0 7}

an “lo _1|

Solution:

Given equations are

woy= |1t 4 i
R (1)

ax-3y= |’ 71 i
an — “lo _1 )

By (1) x 3 — (ii), we get

o3 2 7o 2l






LI |
m|'|_ 0|~ m|'|_ 0|~
R N [ ] [
] |

Exercise 2.2 | Q 12 | Page 47
. . . 6
Find matrices A and B, if 2ZA - B = [ 4
3 2 8
-2 1 -7

Solution:

Given equations are

6 —6 0 ,

2A—-B = [_4 5 1] A1)
3 2 8 -
and A-2B = [_2 1 _7} A1)

By (1) — (i) x 2, we get

[6 —6 0 3 2 8
38_[—4 2 1]_2[—2 1 —7]
" [6 -6 0 6 4 16
-4 2 1]_ [—4 2 —14}
[6-6 —6-4 0-16
|4+4 2-2 1+14]

_35_0—10 —16
7 lo o 15

—6 0
2 1

} and A-2B =



0 O 15

—10 —16
g9 = T
0 0 5

By (1) x 2 — (i), we get

3A_26—60 3 2 8
" Tl—4 2 1] |-2 1 -7

g ERE i P

1 [0 ~10 —16}

8 4 2| |21 —
(12—-3 —12—2 0—8
—84+2 4 -1 247

- 9 —14 -8
Tl 3 09

1[9 14 —8]
A==

—14 -8
a3 3 3|
-2 1 3
Exercise 2.2 | Q 13 | Page 47

2c0+y —1 1||—-1
3 dy 41| 3

Find x and y, if [

Solution:

3 0 3

0 =]

RREI| P PR

3 4y 4

6 18 7]

3 5
6 18

5
)



|2z 4+y—-1 —1+6 144
| 3+3 4y+0 4+3

6 4y 7| |6 18

.. By equality of matrices, we get
2x +y—1=3and 4y = 18

2 4 and 8 _9
L2x+y=dandy= — = —
y Y= 2
9
L2+ —=4
+2
9
L2x=4— —
" 2
5 1
X=——
2
1 9
.'.xz—Iandy:E.

Exercise 2.2 | Q 14 | Page 47

[23,—|—b Sa—b] B [2 3

c+2d 2c¢—d 4 —1

Solution:

2a+b 3a—b| (2 3

c+2d 2c—d| |4 -1
~ By equality of matrices, we get
2a+b=2 ()
3a-b=3 ...(ii)
c+2d=4 ....(iii)
2c—-d=-1 ...(v)

Adding (i) and (ii), we get
5a=5

[z+y-1 5 5]_[3 5 5]

7

3 5 5
6 18 7

|

], find a, b, c and d.



~a=1

Substituting a = 1 in (i), we get
21)+b=2

~b=0

By (iii) + (iv) x 2, we get

5c=2

~c=2/5
Substituting ¢ = 2/5 i (iii), we get

2/5 +2d = 4
~2d=4-2/5
~2d=18/5
~d=09/5.

Exercise 2.2 | Q 15.1 | Page 47

There are two book shops own by Suresh and Ganesh. Their sales ( in Rupees) for

books in three subject - Physics, Chemistry and Mathematics for two months, July and

August 2017 are given by two matrices A and B. July sales ( in Rupees) :

Physics Chemistry Mathematics

(5600 6750 8500] [ Suresh
16650 7055 8905 | Ganesh

August Sales (in Rupees :
(6650 7055 89{]5] [Suresh]

| 7000 7500 10200

Find the increase in sales in Rupees from July to August 2017.

A=

B -
Ganesh

Solution: Increase sales rrupees from july to August 2017.
For Suresh :

Increase in sales for Physics books

= 6650 — 5600 =X 1050

Increase in sales for Chemistry books

= 7055 - 6750 =% 305

Increase in sales for Mathematics books

= 8905 — 8500 =X 405

For Ganesh :



Increase in sales for Physics books

= 7000 — 6650 =X 350

Increase in sales for Chemistry books

= 7500 — 7055 = ¥ 455

Increase in sales for Mathematics books
= 10200 — 8905 = % 1295.

Exercise 2.2 | Q 15.2 | Page 47

There are two book shops own by Suresh and Ganesh. Their sales ( in Rupees) for
books in three subject - Physics, Chemistry and Mathematics for two months, July and
August 2017 are given by two matrices A and B. July sales (in Rupees) :

Physics Chemistry Mathematics

A _ 3600 6750 8500] [ Suresh
~ |6650 7055 8905| | Ganesh

August Sales (in Rupees :
5 (6650 7055 89{]5] [Suresh]

~|7000 7500 10200

Ganesh

If both book shops get 10% profit in the month of August 2017, find the profit for each
book seller in each subject in that month.

Solution: Both book shops got 10% profit in the month of August 2017.
For Suresh :



6650 x 10

Profit for Physics books = = 3 665
rofit for Physics books 100
7055 % 10
Profit for Chemistry books = 10:; =3 705.50
8905 x 10
Profit for Mathematics books = 10; =3 890.50
For Ganesh :
Profit for Physics books = e X 10 _ 2 709
rofit for Physics books = 100 =
_ , 7500 x 10
Profit for Chemistry books = = 3750
100
10200 x 10
Profit for Mathematics books = 10: =3 1020

EXERCISE 2.3 [PAGES 55 - 56]

Exercise 2.3 | Q 1.1 | Page 55

3

Evaluate: [2([2 —4 3]
1

Solution:

3

2([2 —4 3]

1



3(2) 3(—4) 3(3)
= 12(2) 2(—4) 2(3)
1(2) 1(=4) 1(3)
6 12 9
=14 8 6|
2 —4 3

Exercise 2.3 | Q 1.2 | Page 55

4
Evaluate: [2—1 3] {3
1
Solution:
4
21 3]|3
1

= [2(4) -1(3) + 3(1)]
=[8-3 + 3]
= [8].

Exercise 2.3 | Q 2 | Page 55

-1 1 1 2 1 4
fA=(2 3 0|,B=1{(3 0 2}, state whether AB = BA?
1 -3 1 1 21

Justify your answer.

Solution:



-1 1 112 1 4

AB=(2 3 O[3 0 2

1 -3 1|(1 2 1
—24+3+1 -14+0+2 44241

44+9+0 24+0+0 8+6+0
2—-94+1 14+0+2 4-6+1

2 1 —1
~AB=1{13 2 14 (1)
—6 3 —1

—24+24+4 24+3-12 24044
={-3+0+2 3+0—-6 3+4+0+2
—14+44+1 14+46—-3 14041

4 -7 6
~BA=[—-1 —3 5 ..(11)
4 4 2

From (i) and (ii), we get

AB # BA.

Exercise 2.3 | Q 3 | Page 55

-2 3 -1
Show that AB = BA, where A= [—1 2 —1(,B=
—6 9 —4

Solution:

1 3
2 2
3 0

—1
—1
—1



-2 3 1|1 3 —1
AB=(—-1 2 —-11(2 2 -1
-6 9 —411(13 0 -1
—24+6-3 —6+6-0 2-3+1
= —-14+4-3 —34+4-0 1-2+41
—6+18—-12 —18+18+0 6—-9+4
1 00
~AB=1(0 1 O (1)
0 01
1 3 —-1}1|—-2 3 -1
BA=12 2 —-1|{-1 2 -1
3 0 —11|—-6 9 —4
2—-3+6 34+6-9 —-1-3+4
={—-4-246 644—9 —2—-2+4+4
—6+0+6 94+40—-9 34+0+4

1 00
~BA=10 1 0 (1)
0 0 1

From (i) and (ii), we get

AB = BA.

Exercise 2.3 | Q 4 | Page 55
1 01

Verify A(BC) = (AB)C,ifA= {2 3 0|,B= (-1
0 45

Solution:



2 =2

BC={—1 1 F 2'4]

2 0 -2

6—4 4-0 -—2+4
=[-3+2 —2+4+0 1-2
| 04+6 04+0 0-6

2 4 2
=11 2 -1
6 0 —6
1 0 1][2 4 2
~ABO =12 3 0||—-1 —2 —1
0 4 5/[6 0 -6
8 4 4
~ABO =11 2 1 (D)
26 —8 —34

10 1][2 -2

AB=1{2 3 o|l[-1 1

0450 3

2404+0 —24+0+3

= {4—-340 —44+3+0

0440 0+4+15
2 1
=11 -1
—4 19




2 1 )
3 2 —1
S(AB)C=|1 -1

2 0 -2
—4 19 :

6+2 440 -2-2
=| 3-2 2-0 —1+2
~124+38 —8+0 438

8 4 -4
“(ABC=11 2 1 (i)
26 —8 34

From (i) and (ii), we get
A(BC) = (AB)C.

Exercise 2.3| Q5| Page 55

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

4 -2 -1 1 4 1
Y ] P e P

Solution:

4 - -1 1 4 1
oo, {5 Sk A
4 2|[-1+4 1+1

2 3[]|3+2 —2—J

4 —2][3 2]
2 3 [[5 -3
12 —10 8+ 6]
1 6+15 4—9




21 —5 A1)

. ﬁc_‘4—2‘—11+4—24 1
AT 12 3013 —2| |2 3|2 -1

-

[-4-6 4+4] [16—4 4+2
- [-2+9 2—6_+ 8+6 2-3

[-10 8] T[12 6
|7 —4]+[14 —1}
[-10+12 8+6
| T+14 —4—1]
2 14

B

) [2 14

(1)

From (i) and (ii), we get
A(B + C) = AB + AC.

Exercise 2.3 | Q 6 | Page 56
1 2

4 3 2
If A= ,B={—1 0 | show that matrix AB is non
-1 2 0
1 -2
singular.
Solution:
1 2
4 3 2
AB = —1 0
-1 2 0



[4-3+2 8+0-4
—-1-24+0 —24+0+40

_ (3 4
= 5

3 4
- |AB| =

-3 -2
=-6+12
=6%0

~. AB is a non-singular matrix.

Exercise 2.3 | Q 7 | Page 56

1 2 0

fA+1=1(5 4 2 [,findthe product (A + I)(A - 1).
0 7 -3

Solution:

A-1=A1-2l

1 2 0
- 21 _9
—3

TN S e B S N = &




-1 2 0

={5 2 2

0 7 —5
12 0][-12 o0
A+DA-D=1|(5 4 2|5 2 2
07 -3/|lo 7 -5

—14+104+0 24440 0+44+0

=|—-5+20+0 10+8+14 0+8-10
0+35—-0 0+14-—-21 0+14+15
9 6 4

15 32 2

35 -7 29

Exercise 2.3 | Q 8 | Page 56

1 2 2
fA=1{2 1 2|,showthat A2 —-4A is a scalar matrix.
2 21

Solution:

A2 —4A = AA-4A

1 2 2] [1 2 2 1 2 2
=12 1 2112 1 2| —4(2 1 2
2 2 1112 21 2 21

(14444 24244 24442 4 8 8
=124+24+4 44+14+4 44+024+2 — {8 4 B
2+4+2 44+2+2 444+1 8 8 4




9 8 8 4 8 8
=(8 9 8| — |8 4 8
8 8 9 8 8 4
9 -4 8-8 838
= (8—-8 9-4 88}
8—-8 8-8 9-4
5 0 0
=10 5 D:|,wh::h'sasc:alarmartix.
0 0 5

Exercise 2.3 | Q 9 | Page 56

1 0
IfA=[ 1 T]ﬁndksothatAE—BA—kl=D,wherelisafzx2

unit and O is null matrix of order 2.

Solution: A2—8A —kl =
~AAB8A-kl=0

B e e T
7 o] s sl o o = o
R e R R

(1-8—-k 0-0-0] [0 O
—84+8—-0 4—-6-k| [0 0

=~ By equality of matrices, we get
1-8-k=0
~k=-7.



Exercise 2.3 | Q 10 | Page 56

3 1
IfA:[ 1 2},provethatﬁx2—5ﬁ,+?l:O,Wherelisa.2x2unit

matrix.

Solution:

A2 _SA + 71 = AA—5A + 71

(3 1][3 1]_[3 1 10
S 2] [—1 2]‘}[—1 2]+7[0 1]
[9-1 342][15 5 70
" |32 —1+4] [—5 10]+[0 T]

[8 5] [15 5] [7 0
|-5 3 —5 10| |0 7

[8-15+7 5-54+0
|-5+5+0 3-10+7

oo
00

= 0.

Exercise 2.3 | Q 11 | Page 56

1 2 2 a
_ _ 2 22 . n2 ¢
If A [_1 _2}]3 [_1 b] and (A + B) A + B4, find the

values of a and b.

Solution: Given (A + B)? A2 + B2
~ A2+ AB + BA + B2= A? + B2
~AB+BA=0

~ AB=-BA



]S o S et

[ 22 a—|—2b]_ [2—3 4—23.]

“|-2+2 —a—2b ~1-b —2—-2b
0 a+2b| [-2+a —4+2a
0 —a—2b|] |1+b 2+2b

-~ By equality of matrices, we get
—-2+a=0and1+b=0
~a=2andb=-1.

Exercise 2.3 | Q 12 | Page 56

3 _
Find k, if A = [4 _2] and A% = kA - 2I.
Solution: A2 = kA — 21
~AA+ 21 = kA

[3 —2][3 —2 10 3 —2
|4 —2] [4 —2]+2[0 1]:k[4 —2]
[9-8 —6+4] [2 0] [3k —2k
[12-8 —8—|—4]+[0 2]: 4k —21{]

[T -2 2 0] [3k —2k
|4 —4] +[ﬂ 2] B Lug —2k]
[1+2 —2+0] [3k —2k
|4+0 —4+2]_[4k —214

[3 —2] [3k —2k
4 -2| |4k -2k




-~ By equality of matrices, we get

3k=

3

~ k=1

Exercise 2.3 | Q 13| Page 56

2
Hndxandny{4[1

Solution:

l

2
1

-1 3
0 2

||

Il

(8 —4 12
1|4 0 8
8—3
4-2 0-1
i [ 2
5 -1 8| _,
2 -1 7
- 1
[10+14+8]
| 4+14+7

19
12

|

-l

3
2

—1 3

0

—3 4

1

2

—3

—4+3 12-4

8—-1

|

-]

1

)

3
2



-~ By equality of matrices, we get
x=19andy=12.

Exercise 2.3 | Q 14 | Page 56

Find x, y, x, If

Solution:

2
310
2

3

0
2
2

—4—12

3

.,1

'l

1

—4({-1

3




-~ By equality of martices, we get
Xx-3=-6,y-1=0,22=-2
~Xx==-3,y=1,z=-1

Exercise 2.3 | Q 15| Page 56

Jay and Ram are two friends. Jay wants to buy 4 pens and 8 notebooks, Ram wants to
buy 5 pens and 12 notebooks. The price of one pen and one notebook was % 6 and %
10 respectively. Using matrix multiplication, find the amount each one of them requires
for buying the pens and notebooks.
Solution: Let A be the matrix of pens and notebooks and B be the matrix od prices of
one pen and one notebook.
Pens Notebooks

A 4 8| jay

) [5 12] Ram

4B Pen
an ~ 110| Notebook

The total amount required for each one of them is obtained by matrix AB.

i E 182] Lﬁo]

24480
" [30+ 120]
(104
i _150]
- Jay needs T 104 and Ram needs X 150.

EXERCISE 2.4 [PAGES 59 - 60]

Exercise 2.4 | Q 1.1 | Page 59

1 3
Find AT ifA = [_4 5]



Solution:

R
|4 5

1 —4
AT =

s )
Exercise 2.4 | Q 1.2 | Page 59
Find AT ifA= | 2 01
Rt 4 0 5
Solution:
L2 61
|4 0 5

2 —4
“AT=1-6 0

1 5]

Exercise 2.4 | Q 2 | Page 59

If [ai]ax3, where aijj= 2(i — j), find A and AT. State whether A and AT both are symmetric
or skew-symmetric matrices?
Solution:

a1 a2 a3
A = [ag];.3 = [a21 as a
az] aga aass
Given, aj=2 (i—j)
~rann=2(1-1)=0, ar=2(1-2)=-2

aiz=2(1-3)=-4, an=2(2-1) =2,
a»=2(2-2)=0, axs=2(2-3)=-2,



as=2(3-1)=4, an=2(3-2)=2,
az=2(3-3)=0
0 -2 -4
~A=12 0 -2
4 2 0
0o 2 4
SAT=1—-2 0 -2
—4 -2 0
0 —2 —4
=2 0 —2|=-A
4 2 0

~AT=—AandA=-AT

- Aand AT both are skew-symmetric matrices.

Exercise 2.4 | Q 3 | Page 59

5 =3
fA=|4 —3], provethat (AN = A
-2 1
Solution:
5 -3
A=1(4 -3



AT 5 4 -2
=3 -3 1

5 —3
AahT=14 -3
-2 1

A.

Exercise 2.4 | Q 4 | Page 59
1 2 -5
fA=|2 —3 4|, provethatAl =A.
—5 4 9

Solution:
1 2 -5
A=12 -3 4
-5 4 9
1 2 —5
SAT=12 -3 4
-5 4 9
=A.

Exercise 2.4 | Q5.1 | Page 59

2 -3 2 1 1 2
fA=15 —4(,.B=(4 —-1|,C= (-1 4], thenshow
—6 1 -3 3 -2 3

that (A + B) = AT + BT,

Solution:



6 1 -3 3
(242 —-3+1
= 54+4 —-4-—-1
—6—3 1+3
4 -2
=19 -5
—9 4
aspT=| 2 70 (i)
+ = el
—2 -5 4
2 5 —6 2 4 -3
Now, AT = d BT
o [—3 4 1}an [1 1 3]
NI ] I
AR BRI | 1 -1 3
4 9 - .
1o _5 4 (1)
From (i) and (ii, we get
(A+B)=AT + BT
Exercise 2.4 | Q5.2 | Page 59
2 -3 2 1 1 2
fA=(5 —4(,B=[(4 -1(,C= (-1 4], thenshow
—6 1 -3 3 —2 3

that (A—Q)T = AT T,

Solution:



A-C=1{5 -4 —-(-1 4
—6 1 -2 3
(2—-1 —-3-2
=1 54+1 —-4-—-14
6+2 1-3
S
=16 -8
-_4 _2_
SA-Qf = 10 _'] ()
-5 —8 —2
Now AT=[2 0 _6] and
' -3 —4 1

R L B
2 4 3
2 5 —6] [1 —1
~AT- = —
IR S
[2-1 541 —6+2
[-3-2 -4-4 1-3

B 1 6 — .
= __5 8 _9 -

From (i) and (ii), we get

A-Of=aT-cT.

|



Exercise 2.4 | Q 6 | Page 59

4 -1

2B + C =1, whre | is e unit matrix of order 2.

5 4 -1 3 _ i
If A = 5 3 and B = ,then find C', such that 3A -

Solution:
3A-2B+C =1
C=1+2B-3A

[ro -1 3 5 4

S T R P B P

1o 2 6 15 12

“ o 1]+[8 —2}_[—6 9]
1-2—15 0+6—12

0+8+6 1—2—9]

- [-16 —6]
nes | 14 10|
o [-16 14
“e | -6 10|

Exercise 2.4 | Q 7.1 | Page 59

73 0 0 —2 3
If A = [ }B: [ ],thenfindAT+4BT.

0 4 —2 2 1 -4
Solution:
73 0 0 -2 3
’ﬂ‘:[o 4 —2} andB:[z 1 —4]
70 0 2
~AT=13 4 |andB'=|-2 1
0 —2 3 —4



AT + 4BT = (3 4 +41—

7 0
=(3 4|+ -8
0 —2
(T+0 0+8
=1 3-8 4+14
0+12 —2—16
7 8
= -5 8
12 —18

Exercise 2.4 | Q 7.2 | Page 59

73 0 0 —2 3
IfAz[ }B:[ ],thenfind 5AT — 5BT,

0 4 -2 2 1 -4
Solution:

7 3 0] 0 -2 3
A_[n 4 —2 andB:[z 1 —4]
7 0] 0
“AT=13 4 |andBT=|-2 1

0 —2 3 4
sAT — 58T = 5AT-BT)

7 0 0 2
=5{ (3 4| —-|-2 1

0 -2 3 —4



7-0 0-—2
=5(3+2 4-1

0-3 —2+4

(7 -2
=5(5 3

-3 2

35 —10
=125 15

~15 10

Exercise 2.4 | Q 8 | Page 59

101 2 1 — 0 2 3
'fA_[3 1 J’B::{3 5-—43ﬂdCh:[—1 -1 QL

verify that (A + 2B + 3C)T = AT + 2BT + .

Solution:
A+ 2B + 3C
10 1] _[2 1 —4 0 2 3
131 g’+2[3 5 _§++3{_1 ~1 0]
10 1] [42 -8 [0 6 9
31 2] [6 1 -4} T [-3 3 EJ

1+440 04+24+6 1—8+49
3+46—3 1+10—3 2—-4+40
5 8 2}

~A+2B+3C=
TR [68 2



—2
1 3 2 3
Now, AT=(0 1[,BT=|1 5
1 2 —4 -2
0 —1
andC'= {2 -1
3 0
< AT+ 28T +3CT
(1 3] 2 3 0 —1
={0 1| +2({1 5| +3[2 -1
1 2 —4 -2 3 0
(1 3] 4 6 0 —3
={0 1| +(2 10| +{6 -3
1 2] -8 —4 9 0
(14440 34+6+3
={0+2+6 14+10—3
1-8+9 2—-4+0

5 6
~AT+2BT+3¢cT={8 8 (i)
2 —2

From (i) and (ii), we get
[A+2B+3C]"=AT+2B" +3C".



Exercise 2.4 | Q 9| Page 59

2 1
—1 2 1
If A = andB= {—3 2|, prove that (A +BNT=AT
-3 2 -3
-1 3
+ B.
Solution:
1 2 1] 21
Az[_3 , _glandB={-3 2
- e -1 3
—1 —3]
2 —3 —1
N T _
SA 2 2 |and B [1 5 3]
1 -3

'A+BT=[_1 2 1]+[2 -3 1]
-3 2 -3/ |1 2 3
—1+2 2-3 1-1
341 242 —3+3]

[1 =10
-2 4 o0
(1 =2
~(A+BNT=1-1 4 (i)
0 0
1 -3 2 1
Now, AT +B={ 2 21 +1—-3 2
1 -3 -1 3
—1+2 —-3+1
=1 2-3 2+2

1—-1 343



From (i) and (ii), we get
(A+B"T=AT +B.

Exercise 2.4 | Q 10.1 | Page 59

Prove that A + Al is a symmetric and A — Al is a skew symmetric

1 2 4
matrix, where A= | 3 2 1
-2 -3 2
Solution:
1 2 4
A=13 2 1
—3 2
1 3
SAT= 12 2
4 1
2 4 1 3 -2
LA+ AT = 2 1{+1({2 2 -3
—3 2 4 1 2

1+1 243 4-2
=13+2 242 1-3
—24+4 —3+1 242



2 -2 4
2 5 2
S(A+ADT=15 4 -2
2 -2 4

SA+AN =A+ATIe, A+ AT=(A+ADT
-~ A + Alis a symmetric matrix.
1 2 4 1 3 -2
A-AT=13 2 1{—1{2 2 -3
—2 -3 2 4 1 2
1-1 2-3 442
={3—-2 2-2 1+3
—2—-4 -3-1 2-2

0 -1 6
A-AT=11 0 4
6 —4 0
0 1 —6
A-ANDT=1-1 0 —4
6 4 0
0 —1 6
=—{1 0 4



“(A=AT)T=— (A—AT)
e, A-AT=— (A—ATT

~ A—AT is a skew symmetric matrix.

Exercise 2.4 | Q 10.2 | Page 59

Prove that A + Al is a symmetric and A — Al is a skew symmetric

5 2 —4
matrix, where A= {3 -7 2
4 —5 —3
Solution:
5 2 —4
A=1(3 =7 2
4 —5 -3
b 3 4
SAT=12 -7 =5
—4 2 -3
5 2 -4 5 3 4
SA+AT=3 T 2| +2 -7 -5
4 -5 -3 -4 2 -3

5+5 2+3 —4+4
=(3+2 —7—-7 2-5
4 -4 542 —-3-3

10 5 0
“A+AT=|5 —14 -3
0 -3 —6

~ (A+AT)T=A+ATie,A+AT=(A+AT)T
~ A+ AT = is a symmetric matrix.



5 2 —4 5 3 4

A-AT=13 -7 2| -2 -7 =5

4 -5 -3 -4 2 -3
5—5 2—3 —4-—-4
=(3—-2 —74+7 245
444 —5-2 —-3+3

0 —1 -8

={1 0 7

8 -7 0
0 1 8
S(A-ADT=[—-1 0 -7
8 7 0

0 -1 -8

=({1 0 7

8 —7 0

A (A=ANT =— (A— AT
e, A—AT=—(A-ATT
~ A—AT is a skew symmetric matrix.

Exercise 2.4 | Q 11.1 | Page 59

Express each of the following matrix as the sum of a symmetric and
4 -2
3 —5|

Solution: A square matrix A can be expressed as the sum of a symmetric and a skew-

a skew symmetric matrix [

symmetric matrix as

- (e a7) 32



[4+4 —2+3

32 —5—5]

I8 1

1 —10]

Also, A AT—F _2] [4 3]
' 3 -5 -2 -5

[4-4 —2-3

- 3+2 —5+5]

o -5

|5 0]




s o)
/|

mlcn

1
2
5
!E

~ P is a symmetric matrix [ ai = ai]
and Q is a skew-symmetric matrix. ...[* aij = — aij]
~A=P+Q
4 1 0 —=2
A= i —
1 _5 2 0
2 2

Exercise 2.4 | Q 11.2 | Page 59

Express each of the following matrix as the sum of a symmetric and
3 3 -1

a skew symmetric matrix {—2 -2 1
—4 -5 2

Solution: A square matrix A can be expressed as the sum of a symmetric and a skew-

symmetric matrix as

= l(A+AT) +%(A—AT)

2

3 3 -1
letA=[—2 —2 1
4 -5 2

3 -2 —4

~AT=13 -2 -5
-1 1 2



3 3 -1 3 —2 4

CA+AT= 12 2 1| +|3 -2 -5

—4 -5 2 -1 1 2
(3+3 3-2 —-1-4
=({—243 —2—2 1-5
—4-1 —-5+1 242

(6 1 -5
={1 —4 —4
5 —4 4
3 3 -1 3 —2 A4
Also, A-AT=1-2 -2 1|—-3 -2 —5
—4 -5 2 -1 1 2

(3-3 3+2 —-1+4
=(-2—-3 —24+42 1+5
4141 - 5-1 2-2




0 5 3

1
=—=1—-5 0 6
2
-3 —6 0
~ P is a symmetric matrix [ ai= ai]
and Q is a skew symmetric matrix. ...[~ aij=— ai]
~A=P+Q
6 1 -5 0 5 3
1 1
.-.A:E 1 -4 —4 +§ -5 0 6
-5 —4 4 -3 —6 0
Exercise 2.4 | Q 12.1 | Page 60
2 —1
0 3 4 ; T _ pTaAT
fA= (3 —2|land B = , verify that (AB)' = B'A".
2 -1 1
4 1
Solution:
2 —1
0o 3 -4
A=13 —2 andB=[2 1 1]
4 1
0 2
2 3 4 .
AT = andB" =13 -1
-1 -2 1
—4 1
—1
s |3 2|0 2 *
2 —1 1



0-2 6+1 —-8-1
={0-4 9+2 -—-12-2
0+2 12—1 —16+1
—2 7 -9
=(—4 11 —14
|2 11 15
-2 —4 2
SABT={ 7 11 11 (D)
-9 —14 -15
Y 22 s o4
N I
—4 1
0—2 0-—-4 0+2
={6+1 9+2 12-1
—8—-1 —12—2 —-16+1
-2 —4 2
=7 11 11 (i)
-9 —14 -15
From (i) and (ii), we get
(aB)T = BTAT,

Exercise 2.4 | Q 12.2 | Page 60

2 -1 0 3
IfA= (3 —2 .EmdB:[2
4 1

—4
. ],uerﬁythat(BAff::ATBT



Solution:

—1

0 3 2
BA:L 1_1]3—2
4 1

[0+9-16 0-6-4
T 14-3+4 —2+2+1

- BA = [‘7 ‘1“]

5 1

-7 5
~ (BA)T = [—10 1] (i)
ATBT = 23 4 2 21
-1 —2 1 N
—4 1

0-6—-4 —24+2+1

[-7 5 §
= __10 1 (1)

_[0+9-16 4—3+4]

From (i) and (ii)

(BA)T = ATBT.

EXERCISE 2.5 [PAGES 71 - 72]

Exercise 25| Q 1.1 | Page 71

Apply the given elementary transformation on each of the

3 —
followi tri . R1 = R,
ollowing matrices [2 2] 1 3

Solution:

Let A = 3
ST 9 9



Applying Ry < R5, we get
2 2

A ~ _
5 2y

Exercise 25| Q 1.2 | Page 71

Apply the given elementary transformation on each of the

_ _ 2 4
following matrices 1 sl Ci1 =G

Solution:

eta= ]2 4
AT 5

Applying C; < G5, we get
2 4
A~ _
N
Exercise 2.5|Q 1.3 | Page 71

Apply the given elementary transformation on each of the

3 1 —1
following matrices { 1 3 1 |,3Ryand G = G —4C,.
-1 1 3
Solution:
1 -1
letA=(1 3 1

-1 1

Applying R> < 3R>, we get



3 1 —1
A~13 9 3
-1 1 3

Applying C; — C; —4C; on A, we get

3 1-4(3) -1
A~l1 3-4(1) 1
-1 1-4(-1) 3

(3 1—-12 —1
-1 1+4 3

| —11
LA~

Exercise 2.5|Q 2| Page 71

1 -1 2
Transform {2 1 3| into an upper traingular matrix by suitable
3 2 4

row transformations.

Solution:

Applying R2 - R2 — 2R1
and Rs — R3 — 3R1, we get



A~10 3 -1

1
A~ |0
0

which is an upper triangular matrix.
Exercise 2.5| Q 3.1 | Page 72

Find the cofactor matrix, of the following matrices : [; —28]
Solution: The co-factor Aj of aj is equal to (— 1)" Mi.
Here,

an=1

~M1in=-8

and Au1 = (- 1)*?M11=(1)(-8)=-8

a2 =2

~Min=5

and A2 = (- 1)'*2M12=(-1) (5)=-5

ax =95

s M21=2

and Az1 = (- 12! Mar = (- 1) (2) == 2

a»x=-8

s M22=1

and A2 = (-1)*?M2=(1) (1) =1

=~ The matrix of the co-factors is



A Ap
Ail2e = L’Lzl 1*’122]

-5 7]

Exercise 2.5|Q 3.2 | Page 72

Find the cofactor matrix, of the following matrices:

Solution: The co-factor Aij of aij is equal to (— 1)i+j Mij.

Here, a11 =5

-2 1
.'.MH— =—-2-1=-3
1 1
and Ay = 1)"TMy = (1) (-3) =-3
31228
-1 1
M-|2= 9 1 =—1 +2=1

and A= 1)1 My = 1) (1) =1

31327

1 -2
o My3 = 5 1 =-1-4=-5
and A;3=1)""3Mq3=(1) (=5 =-5
321——1

8 7
.'.ME']: —8—?21

5}
—1
—2

8 7
-2 1
1



and Asy = = 1)2 T My = (1) (1) = — 1

322:—2

5 7
MEE:‘—Z 1‘:5 + 14 =19

and A = (- 1)772 Myy = (- 1) (19) = 19

32321

2 8
MEEZ‘_Z 1‘:5 + 16 =21

and Asz = (- 1)°73 My3 = (- 1) (21) = — 21

az1 =-2
8 7
s M3q = =8 +14 =22
-2 1
and As1 = (— 1)3*? Ma1 = (1) (22) = 22
a=1
M ) 5 +7=12
= = + =
32 1 1

and Azs = (- 1372 M35 = (- 1) (12) = — 12

33321

=-10+8=-2
—1 -2

and Az3= (13 M3y3=(1)(-2) =-2

5 8
. Ms3 =

-. The matrix of the co-factors is



An Ap Ap
[Ajlsxs = | A1 Azz Ao

ASI ABZ ARS
-3 -1 -5
={-1 19 -21].
22 —12 -2

Exercise 2.5| Q4.1 | Page 72

2 -3
Find the adjoint of the following matrices : [3 5 ]

Solution:

LtA—2_3
RT3 5

Here,

a1 =2

~Mur=5and Au=(-1)"**(5)=5
arz=-3

~Mz=3and Aiz=(-1)1*2 (3)=-3
a1 =3

~Mar=—=3and Az1= (- 1)1 (-3)=3
a»=>5

s~ Mz22=2and A= (-1)??2(2) =2

-~ The matrix of the co-factors is

Aoy = An Ap| [5 -3
Ve T |Ap Agp| |32

5 3
. T
Now, adj A = [Aj], , = [_3 2].

Exercise 25| Q 4.2 | Page 72



Fid the adjoint of the following matrices :

Solution:

1 -1 2
letA= (-2 3 5

-2 0 -1
Here,
311—1
~ M 5 =-3 =—3
L S | i

31322

1 -1
-2 3
-2 0

2
5
—1



ax> =3

Moy - ‘ 12 ‘
—2 —1

and Ay = (- 1)272(3) = 3

a3 =5

Exercise 2.5| Q5.1 | Page 72

Find the inverse of the following matrices by the adjoint method

|

Solution:
Let A = 5 1
ST
A S - 342=-1%0
= = + - _
Al=1, 4
~ A1 exists.

Au=(-1)"Mu=(1)(-1)=-1
An=(-1" Mp=(-1)2)=-2
An=(-1)2""Ma=(-1)(-1)=1
Az =(-1)>2M22=(1)(3)=3

~ The matrix of the co-factors is

Al = An Ap| [-1 -2
Vexe T Ay Am| |13



—1 1
Now adj A = [Aij]zTﬂ = [ ]

—2 3
A1 = L(adj A)
Al
1 [-11
::TLQ 4

1
2 3|
Exercise 2.5| Q5.2 | Page 72

Find the inverse of the following matrices by the adjoint method
2 -2
4 5|

Solution:

LtA—2 —2
DR VR

2
LAl = =10+8=18%0
M|y ] o

- A1 exists.

Air=(-1)" T Mu=(1)5B)=5
Apr=(-1)"M=(-1)4)=-4
An=(-1)2"1Ma=(-1)(-2)=2
Az =(-1)"2M2=(1)(2)=2

~ The matrix of the co-factors is

A = A Ap| (5 A4
Vexe T Ay Ag| |2 2



5 2
Now adj A = [Aij]gﬂ — [ ]

1
Al

_ 1[5 2
18 |—4 2

Exercise 2.5| Q5.3 | Page 72

A1 = (adj A)

Find the inverse of the following matrices by the adjoint method
1 2 3

0 2 4].
0 0 5

Solution:

Let A = {

12 3
SJAl=0 2 4
005

o O =
s SV
ST = W

=1(10-0)-2(0-0) + 3(0-0)=10=20

. A~ exists.

_ 1+1 _ - _ _
Ap=(=1) Miq = ‘U 5‘—1{10—0]—10
_ 1+2 _ 0 4 _ —

A =(1) Mu——l‘o 5‘—1(0—0]—0
_ 1+3 _ 2 _ _

A3 =(=1) MB_I‘U U‘—HU—D]—O



_ 132+ _ 3| _ ~
A1 =(=1) M21——1‘0 5‘——1(1[]—0]——10
242 3| B
Ay =(=1) Mzz—l‘ﬁ 5‘—1{5—0]—
s 2) )
Az =(=1) Mza——l‘o 0‘ =-1(0-0)=0
3+ _ 3| B
Az1=(=1)""" Mz 1‘2 4‘—1{8—6]—2
RS | - T )
Az = (- 1) Mgg-—l‘o 4‘-—1(4—0)-—4
_ 11343 _ 2| B
Azz = (-1) Maa—l‘ﬁ 2‘ =12-0)=2
~ The matrix of the co-factor is
Apn A Agp 10 0 O
[Ajlaxz = [A21 A2 A =(-10 5 0
Az; A3z Az 2 —4 2
10 —-10 2
Now,adez[Aij];g: 0 5 —4
0 0 2
10 —10 2
LA = rL(adj A) = % 0 5 -4
0 0 2

Exercise 25| Q6.1 | Page 72



Find the inverse of the following matrices by transformation

’[hd'1 2
method: |,

Solution:

etaz |t 2
AT g

'A—l 2—14—5?20
W=l )T )

- AT exists.

Consider AA™! = |

o Sl

Appying R> — Ry —2R4, we get

1 21, ;4 1 0
| L

. 1
Applying Ry — (—g) Ro, we get

12] B [1 0}
Al = )
[01 5

Appying R1 = R —=2R,, we get
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Find the inverse of the following matrices by transformation

2 0 —1
method: {5 1 0

01 3
Solution:

2 0 —
letA= (5 1

0 1

2 0 -1
Al=|5 1 0

01 3

=2(3-0)-0(15-0) -1(5-0)

=6-0-5

=1#0

- A7 exists.

Consider AA-1 = |
2 0 —1 1 0 0
51 0[{A'=({010
01 3 0 0 1

= 2(3 - 0) —=0(15 -0) —1(5 — 0)
=6-0-5

=1#0

~ Al exists.

Consider AA-1 = |



2 0 —1 1 00
5 1 0|/A'=1{010
01 3 00 1

Applying R < Ry, we get

51 0 010
2 0 —1|A1'=1{1 0 0
01 3 00 1

Applying R1 = Ry — 2R, we get

11 2 210
2 0 —1|lA'=1[1 00
01 3 0 01

Applying R> — Ry — 2Rq, we get

1 1 2 2 1 0
0 -2 —5lA =15 —20
0 1 3 0 0 1

Applying R> — R; — 3R3, we get

11 2 —2 1 0
01 4/A'=[5 —2 0
01 3 0 0 1

Applying Ry = Ry — Ry, R3 — R3 — Ry we get
1 0 -2 -7 3 -3

01 4|lA'=|5 —2 3
00 —1 5 2 2



Applying Ry — (= 1) R3, we get

1 0 —2 7 3 _3
01 4|A'=|5 —2 3
00 —1 5 2 2

Applying Ry = Ry + 2R3, R = Ry — 4R3, we get

100 3 -1 1
01 0[A'=|-15 6 -5
00 1 5 —2 2
3 -1 1
~AT=1-15 6 —5].
5 —2 2
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1 0
Find the inverse of A= {0 2
1 2
Solution:
1 01
A|=(0 2 3
1 2 1

=12-6)-0+ 1)0-2)
=-4-2

=-6=20

-~ A1 exists.

Consider A71A = |

1
3| by elementary column transformations.
1



1 01 1 00
~AT=10 2 3l=(01 0
1 21 0 01

Applying C3 = C3 - C4, we get

1 00 1 0 —1
AT=10 2 3| =101 0
1 20 00 1

Applying C5 — C3, we get

1 00 1 -1 0
AT=10 3 2| =10 0 1
1 0 2 0 1 0

Applying C; — C; — C3, we get

1 0 0 1 -1 0
ATT=10 1 2l=10 -1 1
1 -2 2 0 1 0

Applying C3 — C3 - 205, we get

1 0 0 1 —1 2
AT=10 1 o|l=10 -1 3
1 -2 6 0 1 -2

1
Applying C3 — (E) C3, we get

1 0 0 1 -1 3
AT=10 1 0o|=[0 -1 1%
1 -2 1 0 1 -1



Applying C1 — C1— Cszand C2 — C2 + 2Cs, we get

100 |3 -3 3
-1 _ _ 1 1
Al=10 1 0l =|—-5 O )
1 01 i 1 _1
3 3 3
-2 2
A‘1— -3 0 3
Exercise 2.5| Q 8| Page 72
1 2 3
Find the inverse {1 1 5| of the elementary row tranformation.
2 47
Solution:
1 2 3
letA= (1 1 5
2 47
1 2 3
~JAl=11 1 5
2 47

= 1(7 —20) — 2(7 — 10) + 3(4 — 2)
=—13+6+6

=—1#0

- A1 exists.

Consider AA™1 = |



1 2 3 1 00
11 5/At'=1(010
2 4 7 00 1

Applying R> — R> —Rqj and R3 — Ry — 2Ry, we get

10
-1 2 =(—-1 10
-2 0 1

Applying Ry — (= 1) R,, we get

1 2 3 1 0
—1 0
0 1
Applying Ry —= Ry — 2R, , we get
1 0 7 0
—1 0
-2 0 1
Applying Ry — Ry — 2R, we get
1 0 7 — 2 0
-1 0
— 0 1
Applying Ry = Ry = 7R3 aand R, — Ry + 2R, we get
1 00 13 2 -7
01 0(A'=|-3 -1 2

0 01 -2 0 1



13 2 -7
A= -3 -1 2
-2 0 1

Exercise 2.5| Q9| Page 72

1 01 1 2 3
IfA={0 2 3landB = {1 1 5|, then find a matrix X such that XA = B.
1 2 1 2 47
Solution:
1 0 1 1 2 3
A=10 2 3landB= (1 1 5
1 2 1 2 47
XA =B

Post multiplying by A™", we get
XAA™T = BA™
X =BATT ()



_ 1+2 _ ‘0 3‘ _ .
Ap=C1)""2Myp = —1 =_1(0-3)=3
1 1
_ 1+3 _ 2 _ _
Aiz=(T1) M13—1‘1 2‘—1{0—2]——2
_ 2+ _ 01 _ .
Ar1=(=1) h@1——42 J——HO—E—Z
242 ‘1 1‘ _ _
Ars = (- 122 My =1 =11-1) =0
1 1
_ 2+3 _ 1 _ _
Ars=(-1) MB——-L zwf4g—ﬂy-—2
_ 3+ _ 1 _ _
Azq=(=1) w@r-qz 3‘-1m—2)_—2
VDI VS S A | B
Az =(=1) 32= —1‘0 3‘——1(3—0}——3
_ 3+3 _ 10 _
Az3=(-1) Mﬂ-l% 2‘-u2—m-2
. The matrix of the co-factors is
An Ap A —4 3 -2
[Ajlsxz = (A1 A A =12 0 -2
Az1 Az Az -2 -3 2
-4 2 =2
Now,adjA = [Ajls,,={3 0 -3
-2 -2 2

X = BA™] _[From ()]



2 3[4 -2 2
1 51{—-3 0 3
4 7

1 2 3] —4 2 -2
sX = {1 1 5 (%) 3 0 -3
2 47 —2 -2 2
1
1
2 2 2 =2

4—-6+6 —-24+0+6 24+6-6

1
=35 4-34+10 —-240+10 243-10
8—-12+4+14 —44+0+4+14 4+12-14
4 4 2
1
.-.}(zg 11 8 —5]1.
10 10 2

Exercise 2.5| Q 10 | Page 72

1 2 3 1
Find matrix X, if AX =B, whereA=(—1 1 2|land B= {2].
1 2 4 3

Solution: Given,AX =B

1 2 3 1
—1 1 2({X= {2
1 2 14 3

1 2 3 1
0 3 5|X=1{2
0 01 3



]

1
Applying Ry — (E) Ro, we get
1
X=11

2

1
0
0

= = b
= ma|en

Applying Ry = Ry —2R> , we get

10 -1 —1
01 3 (X=}1
00 1 2

Applying Ry — Ry +

/""F—_-“"&

1 5
E) Ryand Ry = Ry — (E) R3, we get

100 L
01 0|X=|_1
00 1

=

EXERCISE 2.6 [PAGES 79 - 80]
Exercise 2.6 | Q 1.1 | Page 79

Solve the following equations by method of inversion.
X+2y=2,2x+3y=3

Solution: Matrix form of the given system of equations is

2 o) <o



This is of the form AX = B.

1 2 2
where A = , X = v and B =

2 3 Y 3
To determine X, we have to find AT

1 2

Al =
2 3

=3-4
=—1%0

- AT exists.

Consider AA™! = |

R

Applying R> — Ry — 2Rq, we get

E L S

Applying R; — (= 1)R5, we get

o )=l 5

Applying Ry — Ry — 2R,, we get

10 —3 2
Al=

o el P

h 2 -1



Pre-multiplying AX = B by A— 1, we get
A~Y(AX) =A"B

-~ (ATA)X = A-1B

~IX=A"B

~ X=A"1B

<% Al
2 1|3
T —6+6 0
Bl=l5]-0
.. By equality of matrices, we get
x=0andy=1.
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Solve the following equations by method of inversion.
2x+y=5,3x+5y=-3
Solution: Matrix form of the given system of equations is

5L

This is of the form AX = B,

2 1 T 5}
where A = [3 5},}(: [y]ande [_3]

To deterrmine X, we have to find AT

2 1
A=
1]

=10-3

=7#0



. A1 exissts.
Consider AA™1 = |

2 1 10
A_l =
3 5 01
Applying Ry = Ry, we get
3 5|, 4 0 1
A =
L
Applying Ry = Rq1 — Ry, we get
1 4 —1 1
Al=
oA =[0
Applying Ry = Ry — 2R4, we get
1 4 —1 1
A=
E L !

1
Applying Ry — (—?) R>, we get

A =
B

Applying Ry — Ry — 4R, we get

1
0 1 3 2
7 7



~J|=

5 _
N
LA =,

T T

Pre-multiplying AX = B by A™", we get

AT(AX) = AT1B

S (ATTAX=ATB

~Ix=A""B

~X=A"B

u _-% _%”5_

vyl -3 % |13

=] _ | —]_—]_H
ol T8 g T 2] T L

-. By equality of matrices, we get

x=4andy=-3.
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Solve the following equations by method of inversion.
2X—y+z=1,x+2y+3z=8and3x+y—-4z=1

Solution: Matrix m the given system of equations is

2 -1 1] [z 1
1 2 3||y|l =18
3 1 —4||z 1

This is of the form AX = B



-
2 -1 1

whereA= (1 2 3 [,X= 4

3 1 -4 Y

-‘z-

and B =

= 0o =

To determine X , we have to find AT

2 -1 1
Now, [A|]=11 2 3
3 1 -4

=2-8-3)+1(-4-9 + 1(1 -6)
=-22-13-5

=_40%0

- AT exists.

Consider AA™! = |

2 -1 1 1 00
1 2 3|A'=1010
3 1 -4 00 1
Applying Ry < R;, we get
1 2 3 010
2 -1 1{A'=1{10 0
3 1 -4 00 1

Applying R2 —» R2— 2R1, Rs — R3s — 3R1, we get



1 2 3 0 1 0
0 -5 —5[A'=1{1 —2 0

0 —5 —13 0 -3 1
, —1
Applying Ry — (?) R>, we get
1 2 3 0 1 0
01 1A'=+ 2 o0
0 —5 —13 0 -3 1

Appying R1 — R1—=2R5, R3 = R3 — 5R;, we get

2 1 i
1 0 1 5 5
1 _ -1 2
01 1A = =+ % 0
00 -8 -1 -1 1
. —1
Applying Ry — (—) R3, we get
100 B
-1 -1 2
01 1l1A " =|= + O
0 01 11 -1
| 5 8§ 8 |

Appying R1 = R;—R3, Ry = R, — R3, we get

11 3 1 7]
1 00 0 10 R
-1 —13 11 1
0 0 1 i 1 -1
| 8 8 L




uo3 1
40 40 8
-1 _ —13 11 1
A=l W 3
P R |
- 8 8
) 11 3 5
SAT=—1-13 11 5
40
5 5 —5

Pre-mutiplying AX = B by A%, we get
AY(AX) = AB
~(ATAX=A1B

~Ix=A1B
“X=A1B ()
] 11 3 5 1
X=—=|— 5
10 13 11 5 8
51 5 —5] |1
1'11+4+5
L— =13+ 88+5
40
! 5+40 -5
1 40
:E 80
_40
T 1
yl = |2
z 3

-. By equality of matrices, we get

x=1ly=2z=1.

.[From (1)]
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Solve the following equations by method of inversion.
X+y+z=1,x-y+z=2andx+y—-z=3

Solution: Matrix form of the given system of equations is

1 1 1 T 1
1 -1 1 yl = {2
1 1 —-1f |z 3
This is of the form AX = B,
1 1 1 T 1
whereA= (1 —1 1 |,X=[ylandB= |2
1 1 -1 z 3
Consider AA™T = |
1 1 1 1 0 0
1 -1 1|,A'=1l010
1 1 -1 0 01

Appying R> = R> — Ry and R3 = R3 - Ry, we get

1 1 1 1 00
0 -2 oflAtlT=]-110
0 0 —2 10 1

1
Appying Ry — (_E) R>, we get

1
0
0

S =O

1 1 0
-1 1 1
—2 -1 0 1



Appying R1 — Ry — R, we get

1
0 |A =

1
0
0 0 -2 -1 0 1

=l

Appying R3 — (——) R, we get

1
0
0

= O

1
0|A 1= |—
1

101 0o I 1]

010/A'=[: -3 0

L
011

AT =13 -1 0
ERCIES

pre-multiplying AX = B by AT, we get
A1(AX) = A7'B

L (ATTAX = AT'B

~IX=A"B

X =ATB




1 1
0 3 3 1
y|={z -2 0|2
1 1
E4 3 0 —3 3
- B 3 B 7
T 0+1+ 3 %
1 3
Lzl |2 +0 -5 |1
- By equality of matrices, we get
D 1
X=5HYy=—5 and z = —1.
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Express the following equations in matrix form and solve them by method of reduction.
X+3y =2,3x+5y=4
Solution: Matrix form of the given system of equations is

s )] = 4

This is of the form AX = B,

1 3 x 2
where A = {3 5},}(: [y]andB: {4]

Applying R> — R> — 3R4, we get

R

Hence, the original matrix A is reduced to an upper triangular matrix.



o a1

-. By euality of matrices, we get

X+ 3y =2 (1)
— 4y =-2 ..(ii)
From equation (ii),
1
Y73
Sustituting y = o) in equation (i), we get
T + E =2
2
3 1
X =2 — 3= 73
1 . . .
S Eandy =3 is the required soution.

Exercise 2.6 | Q 2.2 | Page 80

Express the following equations in matrix form and solve them by method of reduction.
3X-y=1,4x+y=6

Solution: Matrix form of the given system of equations is

i 1G] b

This is of the form AX = B

3 —1 T 1
~.f~.,rherezﬂk—[4 1}}(:[3}]&11(1]3:{6]

Applying R1T = R1 + R2, we get



HinigH

Hence, the original matrix A is reduced to a lower triangular matrix.

Tz +0 7
Lla: + y] B [6}
.. By equality of matrices, we get
7x =7 (1)
dx +y =6 (i)
From equation (i), x = 1
Substittutig x = 1 in equation (ii), we get
4+y=6
Ly=6-4=2

.. % =Tandy = 2is the required solution.

Exercise 2.6 | Q 2.3 | Page 80

Express the following equations in matrix form and solve them by method of reduction.
X+2y+z=8,2x+3y—-z=11and 3x-y—-2z=5
Solution: Matrix form of the given system of equations is

1 2 1][z 8
2 3 —1| |yl = |11
3 -1 —2| |z 5

This is of the form AX = B,

1 2 1
where A= {2 3 —1]1,
3 —1 -2



=

Applying R; = Ry — 2R4 and R3 — Rz — 3Rq, we get

1 2 1]z 8
0 -1 -3yl =1-5
0 -7 —5||= ~19

Applying Rz — R3 — 7R,, we get

1 2 1 T 8
0 -1 3|yl =1-5
0 0 16| |z —16
Hence, the original matrix A is reduced to an upper triangular matrix.
x4+ 2y+z 8
0—y—3z|=1{-95
0+ 0+ 162 16

=~ By equality of martices, we get
Xx+2y+z=8 ...(i)

—-y—-3z=-5 ...(i)

16z =16 .....(iiN)

From equation (iii), z =1

Substituting z = 1 in equation (i), we get
-y-3=-5

ny=2

Substituting y = 2 and z = 1 in equation (i), we get
X+4+1=8

~X=3

~X=3, y=2,z=1isthe require solution.
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Express the following equations in matrix form and solve them by method of reduction.
X+y+z=12x+3y+2z=2andx+y+2z=4

Solution: Matrix form of the given system of equations is

1 1 1] [z 1
2 3 2| |yl = (2
1 1 2|z 3

This is of the for AX = B,

1 11 T 1
where A= (2 3 2, X=|y|land B = {2
1 1 2 z 3

Applying Ry — Ry — 2R4 and R3 — R4, we get
T 1
y| = |V
z 3

Hence, the original matrix A is reduced to an upper triangular matrix.

r+y+z 1
0+y+0f =10
04+0+4 2 3

~ By equality of martices, we get

X+y+z=1 (1)

y=0

z=3

Substituting y = 0 and z = 3 in equation (i) , we get
x+0+3=1



wX=1-3==-2
~X=-2,y=0and z = 3 is the required solution.

Exercise 2.6 | Q 3 | Page 80

The total cost of 3 T.V. and 2 V.C.R. is ¥ 35,000. The shopkeeper wants profit of 1000
per television and ¥ 500 per V.C.R. He can sell 2 T.V. and 1 V.C.R. and get the total
revenue as % 21,500. Find the cost price and the selling price of a T.V. and a V.C.R.
Solution: Let the cost of a T.V. be ¥ x and the costofa V.C.R. be R y.

According to the first condition,

3x+2y=35000 ...(I)

The required profit per T.V. is ¥ 1000 and per V.C.R. is ¥ 500.

=~ Selling price of a T.V. is ¥ (x + 1000) and selling price of a V.C.R. is ¥ (y + 500).
According to the second condition,

2(x +1000) + 1(y + 500) = 21500

- 2X + 2000 + y + 500 = 21500

. 2x +y = 21500 - 2500

~ 2X +y = 19000 .. (ii)

Matrix form of equations (i) and (ii) is

- oo

Applying Rs — 2R5 — R4, we get

ﬁ 3] m B [3350[;105] ]

Applying Ry < R> — Ry, we get



Hence, the original matrix is reduced to a lower triangular matrix.

[z+07 [3000
|3z +2y| 35000

-. By equality of matrices, we get
x = 3000 (1)
3x + 2y = 35000 (V)
Substituting x = 3000 in equation (iv), we get
3(3000) + 2y = 35000
». 2y = 35000 - 9000
35000 — 9000
2

LY =
26000

2
13000.

=~ The cost price of a T.V. is ¥ 3,000 and the cost price of a V.C.R. is ¥ 13,000.
Hence, the selling price of a T.V.

=% (3,000 + 1,000)

=3 4,000

and the selling price of a V.C.R.

=% (13,000 + 500)

=% 13, 500.

Exercise 2.6 | Q 4 | Page 80

The sum of the cost of one Economic book, one Co-operation book and one account
book is ¥ 420. The total cost of an Economic book, 2 Co-operation books and an
Account book is ¥ 480. Also the total cost of an Economic book, 3 Co-operation books
and 2 Account books is ¥ 600. Find the cost of each book.

Solution: Let the cost of one economic book, one co-operation book and one account
book be % x, ¥ y and X z respectively. According to the first condition,



X+y+2z=420

According to the second condition,

X+ 2y +z=480

According to the third condition,

X+ 3y + 2z =600

Matrix form of the above system of equations is

1 1 1] [z 420
1 2 1| |yl = |480
1 3 2|z 600

11 1] [= 420
01 0|lyl =160
02 1|z 180

1 1 1] [z 420
01 0|lyl=1_60
00 1| |z 60

Hence, the original matrix is reduced to an upper triangular matrix.

r+y+z 420
O0+y+0f =1{60
0+0+4 2 60
=~ By equality o matrices, we get
X+y+z=420 ()]
y =60
z=60

Substituting y = 60 and z = 60 in equation (i), we get



X + 60 + 60 = 420

s~ X=420-120 =300

=~ The cost of one economic book is ¥ 300, one co-operation book is
account book is % 60.

MISCELLANEOUS EXERCISE 2 [PAGES 81 - 86]

Miscellaneous Exercise 2 | Q 1.01 | Page 81

Choose the correct alternative.

If AX = B, where A = -2 B — ! then X =
= Db, Wnere A = 2 _1.] = 1l en X =

Options

* 60 and one



Miscellaneous Exercise 2 | Q 1.02 | Page 81

Choose the correct alternative.

8 0 0
Thematrix (0 8 0] 1s
0 0 8
1. identity matrix
2. scalar matrix
3. null matrix
4. diagonal matrix
Solution:
8 0 0
The matrix {0 8 0] is scalar matrix.
0 0 8

Miscellaneous Exercise 2 | Q 1.03 | Page 81

Choose the correct alternative.

Th t'ODD'
emar|x000|s

1. identity matrix

2. diagonal matrix
3. scalar matrix
4

. null matrix



Solution:

0 0 0
0 0 0

The matrix [ ] is null matrix.

Miscellaneous Exercise 2 | Q 1.04 | Page 81
Choose the correct alternative.

a 0 0O

fA=10 a O}, then]ad).A| =

0 0 a

w N e
Q
©

4. a3

Solution:

3,2

0
adfA=10 0
0 a2

o %, o

a2 0 0
~ladjAl= [0 a* 0
0 0 a’



Miscellaneous Exercise 2| Q 1.05 | Page 81

Choose the correct alternative.

- 2 —3].
Adjoint of

4 6 IS
Options
[—6 3
|—4 2
"6 3]
__4 2_
—6 —3]
L 4 2 =
—6 3]
L 4 _2_
Solution:

Ad"tf2_3' —63
_JOIF'ID 4—6 15 _42

Miscellaneous Exercise 2 | Q 1.06 | Page 82

Choose the correct alternative.
If A = diag [d1, d2, ds,...,dn], where di # 0, fori=1, 2, 3,...,n, then A1 =



Options

1 1 1 1
diag. | —, —, — ..., —|,
e [dl dy’ ds da
D
|
O
Solution:

If A =diag [dq, d3, d3,...d], where di 2 0, fori =1, 2, 3,..,n, then A~
1 1 1 1 ]

1_ 1
diag. G a4

Miscellaneous Exercise 2 | Q 1.07 | Page 82
Choose the correct alternative.
If A2+ mA+nl=0andn#0,|Al#0, then A~ =
Options
—1
— (A +nl)
m
—1
— (A + mlI)
I
—1
— (I+mA)

(A + mnl)

Solution:



A2+ mA+nl=0

SATTA2 +mATTA+nATTI=0
SATAA+ml+nAT=0
“IA+ml+nA=0

AT = %I(A+ml).

Miscellaneous Exercise 2 | Q 1.08 | Page 82
Choose the correct alternative.
If a 3 x 3 matrix B has it inverse equal to B, thenB? =

Options

= =

Solution:



71 =8
B 'B=BB

1 0
B2=1=1{0 0
0 1

=2 = O

Miscellaneous Exercise 2 | Q 1.09 | Page 82

Choose the correct alternative.

IfA = and |A3| = 729, then a =

X
41 «
+3
4
+5

4. 16
Solution:

w np e

o

4 «
A]P = 729 = 93
Al =9

A = = o® - 16

L a-16=9
o =25
=5
Miscellaneous Exercise 2| Q 1.1 | Page 82

Choose the correct alternative.

If A and B are square matrices of order n x n such that A? — B2 = (A — B)(A + B), then
which of the following will be always true?

1. AB=BA



2. either of A or B is a zero matrix
3. either of A and B is an identity matrix
4, A=B
Solution: A?-B?=(A-B)(A + B)
~A2-B?=A2+ AB-BA-B?
~0=AB-BA
~ AB = BA.
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Choose the correct alternative.
If A 25 then A’
= , then =_
1 3

Options

3 —5
1 2

Solution:

|fA—25th Al = 375
o3 Tl 9|
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Choose the correct alternative.

5 0
If A is a 2x2 matrix such that A(adj.A) = [0 5]: then |A| =

w e

10
4. 25
Solution: a(adj A) = |A| |

a3 0] [0
@A =1 5] =2 1

. |Al=5
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If A is a no singular matrix, then det (A1) =
1.1
2.0
3. det(A)
4. 1/det(A)
Solution:

If A'is a no singular matrix, then det (A1) =

det(A)
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IfA = L2 B = _10th AB =
T3 1T T 1 s N

Options
1 —10]
1 20 |
1 10]
—1 20
1 10
2 -5
1 10
—1 —20

Solution:

If A = 12 B—_loth AB—lm
o3 1P T 1 s TP T e 5|
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Choose the correct alternative.
Ifx+y+z=3,x+2y+3z=4,x+4y+9z =6, then (y, z) =
1. (-1,0)
2. (1,0)
3. (1,-1)
4. (-1,1)
Solution: Ifx+y+z=3,x+2y+3z=4,x+4y + 9z =6, then (y, z) = (1, 0).
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Fill in the blank:

31 |
A= 1S teeeereerereenneenene, MATEIX.
_]-_.
Soluti(_)n_:
3| . .
A= 1 Is Column matrix.
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Fill in the blank :

211
o 1 8

15

Order of matrix {

Solution:

Is 2 x 3.

12 1 1
Order of matrix

2 1 8
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Fill in the blank :

4 x| , . :
IfA = [6 3} is a singular matrix, then x is

Solution: |A|=0

4 =
=0
6 3
L12-6x=0
X = 2.

Miscellaneous Exercise 2 | Q 2.04 | Page 83



Fill in the blank :

0 3 1
Matrix B= [ —3 0 —4| is skew symmetric, then the value of p is
p 4 0
Solution: Matrix B is skew symmetric.
~B=-BT
0 3 1 0 3 —p
-3 0 4]1=(-3 0 A4
p 4 0 -1 4 0
~P=-1
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Fill in the blank :
If A = [aij]2xs and B = [bijjmx1 and AB is defined, then m =
Solution: If A = [ajj]2xs and B = [bi]mx1 and AB is defined, then m = 3.

Miscellaneous Exercise 2 | Q 2.06 | Page 83
Fill in the blank :

3 :
IfA = [2 5 ] then co-factor of a5 is

Solution:

3
IfA = [2 5 } then co-factor of a{; is = 2.
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Fill in the blank :

If A = [ajjlmym Is @ non-singular matrix, then ATl = — adjA).

iiiiii



Solution:

If A = [ajjlmxm is @ non-singular matrix, then AT = — adj(A).

A
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Fill in the blank :
(AN =

Solution: (AN)T = A.
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Fill in the blank :

2 1 1
Iff-‘-.—[l Jandh _L 2},thenx—

Solution:
2 1 1 1
If A = [1 Jandh_l = L 2}thenx =—-1.
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Fill in the blank :

If a4x + bqy = ¢1 and a>x + boy = ¢, then matrix form is

[ ............ ] B H B [ ...... ]
............ Y
Solution:

If aqx + bqy = ¢1 and asx + boy = ¢3, then matrix form is
o vl =)= Lo
ay by Y C2
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State whether the following is True or False:

Single element matrix is row as well as column matrix.

1. True
2. False

Solution: Single element matrix is row as well as column matrix True.
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State whether the following is True or False:

Every scalar matrix is unit matrix.

1. True
2. False

Solution: Every unit matrix is a scalar matrix False.
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State whether the following is True or False :
A= [4 5} Is no singular matrix.

6 1

1. True
2. False
Solution:
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State whether the following is True or False :

If A is symmetric, then A = AT,



1. True
2. False

Solution: If A is symmetric, then A = AT False.
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State whether the following is True or False :
If AB and BA both exist, then AB = BA.

1. True
2. False
Solution: If AB and BA both exist, then AB = BA False.
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State whether the following is True or False:

If A and B are square matrices of same order, then (A + B)? = A2 + 2AB + B2,

1. True
2. False
Solution: (A + B)> = A2 + AB + BA + B? False.
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State whether the following is True or False:
If A and B are conformable for the product AB, then (AB)"T = ATB.

1. True
2. False
Solution: (AB)" = BTAT False.

Miscellaneous Exercise 2 | Q 3.08 | Page 83
State whether the following is True or False:

Singleton matrix is only row matrix.

1. True
2. False

Solution: Singleton matrix is also column matrix False.
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State whether the following is True or False :

a= |2 isinvertible matr
— 10 5 IS INvertiole matrix.

1. True
2. False

Solution:

2 1
10 5
=10-10
=0

False.
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State whether the following is True or False:
A(adj. A) = |A| I, where | is the unit matrix.

1. True
2. False
Solution: A(adj. A) = |A] I, where | is the unit matrix True.
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Solve the following :

Find k, if T3 ingul tri
indk,if |, | is asingular matrix.



Solution:
Let A = [7 }
5 k
Since A is singular matrix,
Al =0
7 3
b
. Tk=15=0

o Tk =15
15

L k= —.
7
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Solve the following :

2 © 5
Findx,y, zif {3 1 z[ isasymmetric matrix.
y o 8
Solution:
2 B
letA= (3 1 =z
y 95 8
2 3 vy
“AT=1lz 15
5 z 8



Since A Is a symmetric matrix,

A=AT
2 x 5 2 3 vy
3 1 zf=1(x 1 5
y b 8 o z 8

~. By equality of matrices, we get

x=3,y=512z=5.
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Solve the following :

1 5 2 4 -2 3
fA=1{7 8[,B={(1 5|C=1{1 —5| thenshow that (A
9 5 —8 6 7 8
+B)+C=A+(B+ Q).
Solution:
1 5] 4 -2 3
(A+B)+C= 7 8 +(1 b5 + (1 -5
9 5] —8 6 7 8
(1+2 544 —2 3
={74+1 8+5|+1 -5
9—-8 5+6 7 8

(3 9 -2 3
=(8 13|+ 1 -5

1 11 7 8



3—2 943

={8+1 13-5
14+7 11+38
1 12
L(A+B)+C=1(9 8 1)
8 19
15 2 4
A+B+Q =17 8+ 1 5| +
9 5 —8 6
(1 5] (2—-2 443
=7 8 +(14+1 5-5
9 5 —8+7 6+8
(1 5] (0 T
=7 8l +(2 o0
9 5 —1 14
(14+0 54+7
={7T+2 840
9—-1 5+ 14
1 12
~A+B+0O=19 8[| .
8 19

From (i) and (i1), we get
A+B)+C=A+ (B + Q).
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Solve the following :

IfA—25B—417f'd trix A—4B + 71, wh |
=3 7| B= —SUIm matrix A — 4B + 71, where | is

the unit matrix of order 2.

Solution:

A4B?|25417+71
4B + 71 = —
3 7 -3 0 0 1

25 4 28] [7 0
E 7]_{—12 U}JF[U ?]
|2—-44+7 5-2840
|3+12+0 7—0+7]

5 —23

15 14]'
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Solve the following :

2 -3
-3 4 1
fA=|(3 —-2(,B=  verify (A + 2BN)T = AT + 2B.
2 -1 -3
-1 4
Solution:
2 -3

A=13 =2 —
and B [2 1 _3

-3 4 1]
-1 4



—3 2
2 3 -1
AT = [ ]and BT=14 -1

-3 -2 4
1 -3
2 -3 —3 2
~A+2BT=13 —2+214 -1
—1 4 1 -3
(2 -3 —6 4
=(3 -2/ +(8 =2
-1 4 2 —6
(2—-6 —34+4
=({3+8 —2-2
—-1-2 4-6
—4 1
~A+2BT={11 —4
1 =2
—4 11 1 .
m+2BT)T=[1 4 9 (D)
A+2B:[2 3 —1}+2'—3 4 1]
—3 -2 4 2 -1 -3
(2 3 1] -6 8 2
" -3 -2 4_+[4 —2 —6}
—4 11 1]
= 1 4 _9 )

From (i) and (ii), we get

(A +2B0T = AT + 2B
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Solve the following :

2 =3

fa={3 —2|,B= [_3 4 1],verify{BA—SBT]T=3AT—SB.
14 2 -1 -3
Solution:
(2 —3 —3 2
3A-5B"=3({3 —-2—-{4 -1
-1 4 1 -3
(6 — —~15 10
=9 —6/—-{20 -5
-3 12 5 —15

(6+15 —9-—10
=19—-20 —64+5

—3-5 12+15
21 —19
~3A-5BT=[—-11 -1
—8 27
21 —11 —8§]
~ BA-5BNT =
{ ) [—19 127 Y
WT_ssog|2 3 1 _ [3 4 1
"3 —2 4|72 -1 -3

[6 9 -3 —15 20 5
" |l=9 16 12| |10 -5 —15



__6—|—15 9—-20 —3-5
- |-9-10 —6+5 12+15]
2 =11 -— .

T |-19 -1 27] -
From (i) and (ii), we get

(3A-5BN)T = 3AT - 5B,
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Solve the following :

1 2 3 1 -1 1
fA=12 4 6[,B=(-3 2 —1}{,thenshow that AB and
1 2 3 -2 1 0
BA are bothh singular martices.
Solution:
1 2 3 1 -1 1
AB=1{2 4 6[({—-3 2 -1
1 2 3(|-2 1 0

1-6—-6 —-1+4+3 1—2+0
=12—-12—-12 —24+84+6 2—44+0
| 1-6-6 —-1+4+3 1-2+40

11 6 -1

={-22 12 —2

-1 6 -1
11 6 -1

-~ |AB| = [—22 12 —2
~11 6 -1



=0 ..[*RqanRjare identicall

- AB is a singular matrix.

1 -1 1][1 2 3

BA={—-3 2 —1|(2 4 6

-2 1 o0f|1 2 3
(1-2+1 2—-44+42 3—-6+3

=1-3+44-1 - 64+8—-2 —-94+12-3
—2+2+0 —44+4+0 —6+6+0
0 0 0
={0 0 0
000

- |BA| =0

-. BA is a singular matrix.

Miscellaneous Exercise 2 | Q 4.07 | Page 84

Solve the following :

IfA—3lB—12 ify [AB| = |A| |B
=] S[B=p | verify 1Bl = jar B

Solution:

3 1)1 2
AB_L 4[5-&]
(34+5 6—2
j+252—1J

[8 4
- [26 -8




. |AB| = 8
”||_26—$

= —64-104
=~ 168
31

Al =
A ‘15

=151
=14

g |t 2
Bl=1].
=2-10

=12

- |Al- [B] = 14(- 12) = — 168

- |AB| = |A] - |B|.
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Solve the following :

2 -1 5
If A = 1 9 . then show that A=—4A + 31 = 0.

Solution: AZ — 4A + 3I
=A.A-4A + 3l

LA A e

[4+1 —2-2 8 —4] [3 0
“l2-2 144 |4 8|03




o s I R B b

[ 5-84+3 —4+44+0
- |-4+440 5-8+3

oo
|00

=0.
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Solve the following :

2 4 b 0

Solution: (A+B) (A—B)=A%?-B?
~A2—-AB +BA-B2=A2_-B2

—3 2 1
h‘Az[ },B:[ a] and (A + B) (A - B) = A°— B2, find a and b.

~—-AB+BA=0

~ AB = BA

[-3 2][1 a] [1 a][-3 2

2 4”b 0]_[1:. 0_[2 4]
[-3+42b —3a+0] [-3+2a 2+4a
| 2+4b Za—I—D] ~ |-3b+0 2b+0}

-. By equality of matrices, we get

—3a=2+4a
Lla=-2
—2
Sood = —
7

and2+4b=-3b
wTh==2
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Solve the following :
fa=| = 2| then find A3
FA=1_1 gl thenfin :

Solution:

2oaao | 2L 2
) [-1 3]|-1 3

[1-2 2+6]
[-1-3 —2+49

~1 8
2:
=T

A3l Ae 1 8|1 2
T =4 7|]=1 3

[-1-8 —2+24
Cl—4-7 —84+21

, [-9 22
AZ = :
—11 13
Miscellaneous Exercise 2| Q 4.11 | Page 84

0 1 2 1
Findx, y,z, if { 511 0| — |3 —2
1 1 1 3

i

r—1
y+1
2z



Solution:

05 2 1 .
Hs of - fs 2|1 -
|5 5 1 3

0—2 —1 z—1
5—3 042

5-1 -3

442 | =1{y+1
 8+2 2z
0 x—1
6| =(y+1

10 2z

.. By equality of matrices, we get
x —-1=0 Lox=1
y+1=26 LYy =5

2z =10 . z=5.
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Solve the following :

2 —4
fA= (3 —2|,B= [_12 _11 3],then show that (AB)T = BTAT.
0 1
Solution:
2 —4
AB=[3 —2 [1 -1 2]
0 1 -2 1 0

2+8 —2—-4 440
={3+4 —-3—-2 6-0
0-2 0+1 0+0

10 —6 4
={7 -5 6
-2 1 0
10 7 -2
~AB)T=1-6 -5 1 0
4 6 0
i 1 -2
Now AT = 2 80 dBT=1-1 1
R BV B et
- 2
L =2 2 3 0
BTAT=(—-1 1
4 -2 1



24+8 3+4 0-2
=(—2—-4 —-3—-2 0+1
4—-0 6-—-0 0+0

10 7 -2
~BTAT={—-6 -5 1 (i)
4 6 0

From (i) and (ii), we get

(AB)T = BTAT,

Miscellaneous Exercise 2 | Q 4.13 | Page 85
Solve the following :
1 0 0

fA= {2 1 O0f,the reduce it to unit matrix by using row
3 3 1

transformations.

Solution:

= 1(1 - 0) —0(2 —0) + 0(6 — 3)
=1-0+0
=1#0



~ A'is non-singular matrix.

Hence, row transformations are possible.

1 0 0
Now A= (2 1 0
3 3 1

Applying R> — R; — 2Ry and R3 — R3 — 3R4, we get

1 0 0
A=10 1 0
0 3 1

Applying R3 — R3 — 3R,, we get

=2 = o

1 0
A= 1{0 0
0 1
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Solve the following :

Two farmers Shantaram and Kantaram cultivate three crops rice, wheat and groundnut.
The sale (in Rupees) of these crops by both the farmers for the month of April and May
2016 is given below,

April 2016 (in X.)

Rice Wheat Groundnut
Shantaram 15000 13000 12000
Kantaram 18000 15000 8000

May 2016 (in Z.)

Rice Wheat | Groundnut

Shantaram | 18000 15000 12000




Kantaram 21000 16500 16000

Find : The total sale in rupees for two months of each farmer for each crop.

Solution: Total sale for Shantaram:

For rice = 15000 + 18000 = % 33000.

For wheat = 13000 + 15000 = ¥ 28000.
For groundnut = 12000 + 12000 = % 24000.
Total sale for Kantaram:

For rice = 18000 + 21000 = % 39000

For wheat = 15000 + 16500 =¥ 31500

For groundnut = 8000 + 16000 = ¥ 24000

Alternate method:
Matrix form

(15000 13000 12000] 18000 15000 12000
18000 15000 8000 | + 21000 16500 16000

(33000 28000 24000]
139000 31500 24000

=~ The total sale of April and May of Shantaram in % is ¥ 33000 (rice), ¥ 28000 (wheat), X
24000 (groundnut) and that of Kantaram in ¥ is ¥ 39000(rice), ¥ 31500(wheat), and %
24000 (groundnut).
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Solve the following :
Two farmers Shantaram and Kantaram cultivate three crops rice, wheat and groundnut.
The sale (in Rupees) of these crops by both the farmers for the month of April and May

2016 is given below,

April 2016 (in X.)

Rice Wheat Groundnut
Shantaram 15000 13000 12000
Kantaram 18000 15000 8000

May 2016 (in Z.)

Rice Wheat | Groundnut




Shantaram | 18000 15000 12000

Kantaram 21000 16500 16000

Find : the increase in sale from April to May for every crop of each farmer.

Solution: Increase in sale from April to May for Shantaram:
For rice = 18000 — 15000 = 3000

For wheat = 15000 — 13000 = 2000

For groundnut = 12000 — 12000 =0

Increase in sale from April to May for Kantaram:

For rice = 21000 — 18000 = 3000

For wheat = 16500 — 15000 = 1500

For groundnut = 16000 — 8000 = 8000

Alternate method:
Matrix form

(18000 15000 12000 15000 13000 12000
21000 16500 16000 ~ |18000 15000 8000

~ [3000 2000 O
-~ [3000 1500 8000

=~ The increase in sales for Shantaram from April to May in each crop is ¥ 3000 (rice), X
2000(wheat), 0 (groundnut) and that for Kantaram is ¥ 3000 (rice), ¥ 1500 (wheat) and %
8000 (groundnut).

Miscellaneous Exercise 2 | Q 4.15 | Page 85

Check whether the following matrices are invertible or not:

b



Solution:

1 0
|etA=[U 1]
1 0
Then, |A|:‘U 1‘
=1-0
=120

. A'is a non-singular matrix.

- Als invertible.
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Check whether the following matrices are invertible or not:

i

Solution:
let A = [1 0]
01
Then, |A| = ‘1 1‘
1 1
=1-1
=0

. A'is a singular matrix.

- Als not invertible.
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Check whether the following matrices are invertible or not:

3 4 5
1 10
1 45
Solution:
4 5
letA=(1 1 0
4 5
3 45
Then, [A]=11 1 0
1 4 5
=3(5-0)-4(5-0) + 3(4-1)
=15-20+9
=420
.. A'ls a non-singular matrix.
.. Alis invertible.
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Check whether the following matrices are invertible or not:

1 2 3
2 4 5
2 4 6
Solution:
1 2 3
letA= {2 4 5
2 4 6



= 1(24-20)-2(12-10) + 3(8 - 8)
=4-4+0

=0

.. A'ls a singular matrix.

~. Ais not invertible.
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Find inverse of the following matrices (if they exist) by elementary

transformations :

> )

Solution:
leta= | & 1
R8T 12 3
1Al = 1 -1
=3+ /7
=5%0

- AT exists.

Consider AA™" = |

Loa =l

Applying R2 — R2 — 2R1, we get



b 5]

1
Applying Ry — (E) R,, we get

A =
ERY L R

Applying Ry —= Ry — R, we get
3 1

LOl,a_|5 5

o1t T2 1

Miscellaneous Exercise 2| Q 4.16 | Page 85

Cp-T =

&n
| en|=

_2
5

Find inverse of the following matrices (if they exist) by elementary
transformations :

B

Solution:

Let A = F 1}
7 4

|A|:‘2 1‘
7 4

=8-7

=1#0

- A1 exists.



Consider AA™T = |

2 1 4 10
o=l
Applying Ry — 4R1 — R, we get
1 0], 4 4 —1
=l ]
Applying R> — Ry — 7R4, we get
1 0, 4 -1
o=l )

, 1
Applying Ry — (Z) Ro, we get

1 0], 4 4 -1
i o
Al 4 -1
- =y o |

Miscellaneous Exercise 2| Q 4.16 | Page 85

Find inverse of the following matrices (if they exist) by elementary

transformations :

2 —3 3
2 2 3
3 —2 2
Solution:
2 -3 3

letA= {2 2 3
3 =2 2



2 -3 3
A= 12 2 3

3 —2 2
=2(4+6)+3(4-9) +3(4-6)
=20-15-30
=-25%0
- AT exists.

Consider AA™T = |

2 -3 3 1 00
2 2 3|lA'=1l010
3 —2 2 00 1

Applying R1 — 2R1 — R3, we get

1 —4 4 2 0 —1
2 2 3[(A'=101 0
3 —2 2 00 1

Applying R = Ry — 2Rq and R3 = Ry — 2R4, we get

1 —4 4 2 0 —1
0 10 -5[A'Y-41 2
0 10 —10 6 0 4

1 1
Applying Ry — (ﬁ) R> and R3 — (_ﬁ) R3, we get

1 —4 4 (2 0 -1
-1 4 1 2

01 —3|A =|-% 1 10

0 -1 1 % 0 —15




Applying Ry = Ry — 4R, and R3 — R3 + R, we get

10 2 PR
I S e
00 3] B
Applying Rz — 2R3, we get

10 2 & i i
01 —3ato |k b b
00 1 _% - _%_

1
Applying Ry = Ry —2R3and Ry = Ry + (E) R3, we get

10 0 -2 0 &
—1 2 2
01 0/A'[-2 2 0
00 1 4 2 a4
| 10 10 10 _
o, s
-5 0 3
.oa—1 _ 1 1
A= =1 1 g
2 1 2
) 5] 5
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Find inverse of the following matrices (if they exist) by elementary
transformations :

2 0 —1
5 1 0
01 3



Solution:

2 0 -1
letA= {5 1 0
L 1 3
~1
N

o T L R

0
1 0
1 3
=2(3-0)-0-1(5-0)
=6-0-5
=120
- AT existts.
Consider AA™! = |
2 01 1
5 1 olA =10
01 3 0

= = o
= o o

Applying Ry < Ry, we get

5 1 0 —2
2 0 —1|lAt=11
01 3 0

o o

0
0
1

Applying Ry — R - 2R;, we get

1 1 2 —2 1 0
2 0 —1{A'=[1 0 0
01 3 0 0 1

Applying Ry — Ry — 3R;5, we get



Applying R1 - R1— R2and Rs —» R3 — Rz, we get

1 0 —2 7 3 _—3
01 4|lAt'=|5 —2 3
00 —1 5 2 _2

Applying R3 — (= 1) R3, we get

1 0 —2 _7 3 -3
01 4|A'=5 —2 3
00 1 5 —2 2

Applying Ry = Ry + 2R3 and Ry, — Ry — 4R35, we get

100 3 -1 1
01 o0{A'=|-15 6 -5
001 5 —2 2
3 -1 1
“AT=1-15 6 —5].
5 —2 2
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3 15
Find the inverse of {2 7 8| by adjoint method.
1 2 5
Solution:
1 5
Let A = 7 8
2 5

Al = |2

(%
b =] M = by
oo o

o



=3(35 - 16) — 1(10 -8) + 5(4 — 7)
= 3(19) —1(2) + 5(- 3)

=57-2-15
=40#0
~ A7l exists.

_ 1+1 — 78
App=(=1) M1 1‘2 5‘
= 1(35-16) = 19

_ 1+2 — 2 8
App=(=1) Mo —1‘1 5
=110-8)=-2

_ 1+3 — 2. 7
A3 =(=1) Mﬂ_l‘l 2‘
=14-7)=-3

_ 2+ — 15
Ar1=1(=1) M ——1‘2 5
=-1(5-10)=5
= 1(15-5) =10
SR
=-16-1)=-5

_ 3+ — 15
Az1=(=1) M31—1‘? 8‘

=18 -35) =-27



2 8
=-124-10)=-14
A33=(—1}3+3M33=1‘3 1‘
2 7
=121-2_=19
.. The matrix of the co-factors is
Ay Ap Ap 19 -2 -3
[Ajlaxz = [A21 A2 Al =( 5 10 -5
1'5131 Agg Agg —27 —14 19
19 5 =27
Now, adj A = [Ajls,. = [ -2 10 —14
-3 -5 19
19 5 =27
"'A_1:TL(ade):4_10 -2 10 -—14f.
-3 -5 19
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Solve the following equations by method of inversion : 4x -3y —-2=0,3x-4+6 =
0
Solution: Matrix form of the given system of equations is

s Zalls] =

This of the form AX = B, where

-



To determine X, we have to find AT
4 —3‘

A:
Al=1s

=-16+9
=-7%0

- AT exists

Consider AN T = |

el

Applying Ry — Ry — R, we get

s A=l ]

Applying R> — R> — 3Rq, we get

I

1
Applying Ry — (?) R>, we get

Al= )
ER

Applying Ry — Ry — Ry, we get

el 3

=I|es =a|d=



a1 [4 _3]
713 —4
Pre-multiplyig AX = by A™1, we get
AT(AX) = AT'B
L (ATTA) X =ATTB
X =ATB
X =ATB

}(—1 4 3| 2
T3 -4 -6
|zl 1|8+18
lyl T(6+24
126
7 (30
26
7
7
.. By equality of martices, we get

26 30
Xx=—andy=—

7 7
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Solve the following equations by method of inversion: x+y—-z=2,x-2y+z=3
and2x-y-3z=-1
Solution: Matrix form of the given system of equations is



1 1 -1 2
1 -2 1 H _ |3
92 -1 —3|Y _1

This is of the form AX = B, where

1 1 -1 2
A={1 —2 1 ,X:Hande 3
2 —1 -3 J 1

To determine X, we have to find AT

1 1 -1
A=l —2 1
2 —1 -3

=16+1)-1-3-2)-1(-1+4)
= 1(7) =1(=5)-1(3)

=7+5-3

=920

. A1 exists.
Consider AA™1 =

1 1 -1 1
1 -2 1(At=]o
2 -1 -3 0

= = o

0
0
1
Applying R — Ry — Ry and R3 — R3 — 2Ry, we get

1 1 -1 1 00
0 -3 2{At=|-110
0 -3 —1 2 0 1



Applying Ry — (

1 1
0 1
0 -3

Applying Ry = Ry =Ry and R3 — Ry + 3R;, we get

_—) Ro, we get
—1 1 0 0
2 | 41 1 -1
3|14 =|3 5 0
—1 -2 0 1

2
Ryand R, = R, + (E) R3, we get

i 1 C 2 1 1
10 —3 303
—2 -1_ [ 1 1
01 (A =[5 —5 0
00 -3 -1 -1 1]
, 1
Applying Rz — -3 R3, we get
- T 2 1 T
10 —3 3 3 0
01 —2|A'=[3 -3 O
11 1
00 1] 3 3 T3
. 1
Applying Ry —= Ry + (_E)
T 4 17
100 9 9 79
-1 5 1 2
0 01 i1 _1
|3 3 3
7 4 -1
A= 25 -1 =2
3 3 -3



Pre-multiplying AX = B by A%, we get
A1(AX) = AB
-~ (A7TA) X = A71B
~IX=A"B
~ X=A"1B
1 7 4 -1 2
L X = 9 2 —1 -2 3
3 3 =3||-1

T 1 14+ 12+1
yl=3 10 —3+2
z 64+94+3
B 27
=5 )
18
3
=11
2

-. By equality of martices, we get

x=3,y=T1andz =2
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Solve the following equations by method of inversion : x—-y+z=4,2x+y-z=0,

X+y+z=2

Solution: Matrix form of the given system of equations is
1 -1 1 T 4
2 1 =3|(y| =10
1 1 1 z 2



This is of the form AX = B, where

1 -1 1 z 4
A=(2 1 —3|,X={ylandB= |0
1 1 1 2 2

To determine X, we have to find AT

1 -1 1
Al=]2 1 -3
1 1 1

=11 +3)+12+3)+12-1)
= 1(4) + 1(5) + 1(1)
=4+5+ 1

=10%0

- AT exists.

Consider AA™" = |

1 -1 1 1 00
2 1 —-3/lA—-1=101 0
1 1 1 0 0 1

Applying R; = R> — 2R4 and R3 — R3 — Ry, we get

1 -1 1 1 00
0 3 —-5{A'=1|-210
0 2 0 10 1

1
Applying Ry — (g) Ro, we get



1 —1
0 1
0 2

10 2 L
01 F(Aat=|F

10 1
00 4 B

D wl= O

3
Applying Rz — (1—) R3, we get

= O =
o =D

1 0 0

0 1 0

0 0 1
AT = 1
10

2]
3
—3
3
1

Al =

- 10

2
51
-1 —1
A= |5
1
|10
4 2
5 0 5
1 -2 3

1

Pre-multiplying AX = B by A~ we get

A~TAX) = A™
L (ATTA) X =

B
AT'B




X=AB
) 4 2 214
X=—|—
10 5 0 5110
1 -2 3|12
T { 16 +-04+4
z 4 —-0+6
20
= 1 10
il
10
2
- -1
1

-. By equality of martices, we get

x=2,y=—-1andz=1.
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Solve the following equations by method of reduction : 2x+y=5,3x + 5y =—-3
Solution: Matrix form of the given system of equations is

2 1| |z B 5
3 5|yl |-3
This is of the form AX = B,

2 1 T 5
where A = [3 5},}(: [y]a;nde [_3}



Applying R> — 2R5, we get

;3

Applying R; = R; — 3R4, we get

b 1)) = -2

Hence, the original matrix A is reduced to an upper triangular matrix.

|2z+yl | 5

Clo+Ty| |21

~. By equality of matrices, we get

2Xx+y =5 (1)

7y = =21 (1)

From equation (i), y = - 3

Sunstituting y = — 3 in equation (i), we get
2x—3=5

L 2X=5+3

. 2x =8

L x=4

~.x=4andy = -3 is the required solution.
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Solve the following equations by method of reduction :

X+2y—z=3,3x—-y+2z=1land2x-3y+3z=2

Solution: Matrix form of the given system of equations is



1 2 1] [z 3
3 -1 2| |yl =1
2 -3 3|z 2

This is of the form AX = B, where

1 2 1 T 3
A=13 -1 2|,X= lylandB= (1
2 -3 3 z 2

Applying R> — R> — 3Rq and R3 — R3 — 2R4, we get

1 2 1 T 3
0 -7 —1{{y|l = (-8
0 -7 1 z —4

Applying R3 — R3 — Ry, we get

1 2 1]7[= 3
0 —7 —1| |yl ={-8
0 0 2]z 4

Hence, the original matrix A is reduced to an upper triangular matrix.

T+ 2y+ =z 3
0—Ty—zx| =[-8
040+ 2z 4
By equality of martices, we get
X+2y +z=3 ()

-fy-z=-8
e, 7y+z=8 (i)

22=4



nz=2

Substituting z = 2 in equation (ii), we get

y+2=8
~1y=6
6
S ‘JI.,J’— 7
Substituting y = 6% and z = 2 in equation (i), we get
6
x + 2(—) +2=3
7
+ = +2=3
LT+ — =
7
12 —5
x=3-—2- - —_°%
" 77
—5 6 : . :
XS T,y == and z = 2 is the required solution.
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Solve the following equations by method of reduction : x—3y+z=2,3x+y+z=
land5x+y+3z=3
Solution: Matrix form of the given system of equations is

1 -3 1] [z 2
3 1 1|yl =11
5 1 3]z 3

This is of the form AX = B, where
1 -3 1 T 2
A=13 1 1|, X=|ylandB= |1
o 1 3 z 3



Applying R2 — Rz — 3R1 and Rs — R3 — 5R1, we get

1 -3 1] [z 2
0 10 -2|(y|l=1{-5
0 16 -2z —7

8
Applying R3 — R3 — (E) Ro, we get

1 =3 1 T 2
0 10 —2(yl=1{-5
0 0 <+]|= 1
Hence, the original matrix A is reduced to an upper triangular matrix.
T —3y+=z 2
0+10y—2z| = | -5
0+0+ 22 1
.. By equality of martices, we get
X—-3y+z=2 (1)
10y —-2z=-5 (i)
6
—z=1
D
5}
S L= —
6
)

Substituting z = 5 in equation (ii), we get

5
10y —2(=)=-5
0

10



.10y = —5 + 6= 6
10y:__m
3
-1
Sy

—1 L o
E In equation (1), we get

Sunstituting y = Ty and z =

14— =2
r+ 1+ 6
5 _ 1 5 1
x=2—1— = =—
6 6
1 —1 3]
X = oY= ?andz = % is the required solution.
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The sum of three numbers is 6. If we multiply third number by 3 and add it to the second
number we get 11. By adding the first and third number we get a number which is
double the second number. Use this information and find a system of linear equations.
Find the three numbers using matrices.

Solution: Let the three numbers be x, y and z respectively. According to the first
condition,

X+y+z=6

According to the second condition,

3z+y=1lie.,,y+3z=11

According to the third condition,

X+z=2yie,x-2y+z=0

Matrix form of the above system of equations is



IS~

1 1 1f|=
o 1 3
1 -2 1 0

Applying Ry < R3, we get

4l i

Applying R — Ry — Ry, we get

1 1| |=
-3 0
1 3| |z

Applying R3 — 3R3 + Ry, we get

1 1| |=
-3 0f (y
0 91|z

Hence, the original matrix is reduced to an upper triangular matrix.

T+y+z 6
0—-3y+0f |6
04+0+9z| | 27

-~ By equality of martices, we get

X+y+z=6 (1)
-3y=-6 (i)
e,y=2

9z = 27 ...(iil)



ie.,z=3
Substituting y = 2 and z = 3 in equation (i), we getx+2 + 3 =6
“aX=1

~ 1, 2 and 3 are the required numbers.



