Matrics

EXERCISE 2.1 [PAGES 39 - 40]

Exercise 2.1 | Q 1| Page 39

Apply the given elementary transformation of the following matrix.

a-|t % r-r
C=1 3T

Solution:

s

By R1 < R5, we get,

,&_13
1 0

Exercise 2.1 | Q 2 | Page 39

Apply the given elementary transformation of the following matrix.

~ 1 -1 3 R. Re _R
- 2 5 4 ! FI 1 2
Solution:

s [1 13
12 5 4
Ri— Ry — Ry gives,
5 —1 —6 —1
2 5 4
Exercise 2.1 | Q 3| Page 39

Apply the given elementary transformation of the following matrix.
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P ] RO L
B ] i O]

What do you observe?

Solution:
L[4

|1 3
By Ci1+ G5, we get,
A 4 5] )

_3 1_

- 3 1]

|4 5

By Rq— Ry, we get,

B 45 2
3 1 ceenene(2)

From (1) and (2), we observe that the new matrices are equal.

Exercise 2.1 | Q 4 | Page 39
Apply the given elementary transformation of the following matrix.

2 1
01 37

s [1 02
12 4 5 7

Find the addition of the two new matrices.

Solution:
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A_12—1
o1 3

By 2C5, we get,

14 —1
Ao 2 3]
10 2
B__245]

By -3R¢, we get,
5 -3 0 —6
2 4 5
Now, addition of the two new matrices
1 4 —1 -3 0 —6
= +
0o 2 3 2 4 5
—2 4 -7
| 2 6 8

Exercise 2.1 | Q5| Page 39

Apply the given elementary transformation of the following matrix.

1 -1 3

A=12 1 01,3R;andthenCs+ 2GC
3 3 1

Solution:
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1 -1 3
=12 1 0
3 3 1

By 3R3, we get,

-1 3
1 0
9 3

By C3 + 2C5, we get,

—1 3+42(—1)
1 +2(1)
9 +2(9)
-1 1
“A~ {2 1 2
9 9 21

Exercise 2.1 | Q 6 | Page 39

Apply the given elementary transformation of the following matrix.

1 -1 3
A=12 1 0},3R;andthenCs+ 2C
3 3 1
1 -1 3
andA=1(2 1 0},C3+2C; and then 3R3
3 3 1

What do you conclude.

Solution:
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1 -1 3
=12 1 0
3 3 1

By 3R3, we get,

-1 3
1 0
9 3

By C3 + 2C;, we get,

-1 3+2(-1)
{ 1 +2(1)
9 +2(9)
1 -1 1
CA~ 12 01T 2 (i)
9 9 21
And
1 -1 3
A=12 1
3 1

By C5 + 205, we get,

1 —1 3+2(-1)
A~f2 1 04201
3 3 +1+2(3)
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—1
1
3 3

By 3R, we get

b = G B

NN = N

1 -1 1
A~12 1 2| .01
9 9 21

We conclude from (i) and (ii) the matrix remains the same by interchanging the order of

the elementary transformations. Hence, the transformations are commutative.

Exercise 2.1 | Q 7 | Page 39

Apply the given elementary transformation of the following matrix.

1 2
| | 3 4 . | |
Use suitable transformation on to convert it into an upper triangular matrix.
Solution:

eta= |2
0713 4

By Ry - 3Rq, we get,

AlZ
0 -2

This is an upper triangular matrix.

Exercise 2.1 | Q 8 | Page 39
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Apply the given elementary transformation of the following matrix.

1 -1
Convert 5 3 } into an identity matrix by suitable row transformations.
Solution:
R | . . :
convert 5 3 into identify matrix by suitable row motion
~AATT =

SR

Applying Elementary Row operation.

R R IR
—3 + —
1 1 32

5] 1
_[] 1_
A6-1 | 3 — 3
2 3 0 1

5 i
R LR

2z 3 Z ) 1
_1{1 0]_[3 E]
o —2 1
0 1 T %

3 1

1135 B

So, A [__2 l]

5 )

Exercise 2.1 | Q 9 | Page 40
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Apply the given elementary transformation of the following matrix.

1 -1 2
Transform {2 1 3| into an upper triangular matrix by suitable column transformations.
3 2 4
Solution:
R2— Rz - 2R1
Rs— Rs - 3R1
—1 2
1
3 2
)
R3 = Rz - 3 R
1 -1 2]
0o 3 -1
0 5 —2
1 -1 27
0 3 -1
o o 1

It is an upper triangular matrix.

EXERCISE 2.2 [PAGES 51 - 52]

Exercise 2.2 | Q 1.1 | Page 51
Find the co-factor of the element of the following matrix.

-1 2
-3 4
Solution:

Let A = -2
RT3 4
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Here, ai11=-1, M11 =4
SAn=(-1N4)=4
aiz=2,M12=-3

oA = (-1)H2-3)=3
a1 =-3,Ma1=2

s A= (-1)7M1(2) = -2
az =4, M2z = -1

o A2z = (=1)772(-1) = -1

Exercise 2.2 | Q 1.2 | Page 51

Find the co-factor of the element of the following matrix.

1 -1 2
-2 3 5
-2 0 -1
Solution:
1 -1 2
letA=([—2 3 5
-2 0 -1

The co-factor of ajj is given by Aj; = (-1)) Mij

NDW,MT]: =-3-0=-3

3 5
—1

T2 1
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-1 2
M3-|: 3 5:—5—6:—11
As1=(- 1)>TT=11) = - 11
1
Mgz—_z 5:5+4:9
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Exercise 2.2 | Q 2.1 | Page 51
Find the matrix of the co-factor for the following matrix.

1 3]
4 —1
Solution:
Let A = L3
AR VR

Here, a11=1, M11 = -1
sAn= (- 1)YH(=-1)=-1
ai2=3,M12=4
~A=(-1)"2%(4)=-4
az1=4,M21=3

~ A= (-1)43)=-3
az=-1,M2=1

s~ A= (-1)22(1) =1

Ay A]E]
Ag; Ay

. the co-factor matrix = {

-1 —
-3 1
Exercise 2.2 | Q 2.2 | Page 51
Find the matrix of the co-factor for the following matrix.

1 0 2

-2 1 3

0 3 -5
Solution:
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1 0 2

letA={—2 1 3
0 3 —5

Here, a1 =1,

L9 = -14
11~ 3 _5_
31220,

-2 0 10
12 — 3 _5_
313—2,
as=|2 L=-6
13 — 0 3—
321——2
217 |3 5|~
ap =1
A L0 =-5
2% 19 _g|~
a3 =3
A 10 3
=70 3]
331—0
A 212 3. 2
31711 37
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33223

|12
27| 5 3| T
a33=->3

|10
37| 5 ¢|7

. the co-factor matrix

A1 Ap Ags —14 —-10 —6
= Ay Agpp Apf=(6 -5 =3
Az Az Agp -2 -7 1

[Note: Answer in the textbook is incorrect.]

Exercise 2.2 | Q 3.1 | Page 51
Find the adjoint of the following matrix.

2 —3
3 5
Solution:

LtA—Z_g
DAL F

Here, ai1 =2, M11 =5

s~ A= (- 1H)Y5) =5
arz=-3,Mi2=3

s A= (- 1)1%(3)=-3
an=3,Ma=-3
WA= (-1)2"1(-3)=3
a2 =5, M22=2

w P =(-1)22=2
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. the co-factor matrix = [AH AIE]
As Ay

R —3]

s 2

L (5 3

coadj A= 3 2]

Exercise 2.2 | Q 3.2 | Page 51
Find the adjoint of the following matrix.

1 -1 2
-2 3 5
-2 0 -1
Solution:
1 -1 2
letA={—-2 3 5
-2 0 -1
3
NDW,MHZ‘U _1‘=—3—D=—3

CAp = (-1 =3)==-3

-2 5

M =
12 ‘_2 1

‘=2+10=‘|2

A= (- 1D112) = - 12

M1z = ‘_2 0
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-1
31 = 3 5:—5—62—11
Asg1=(-1)>T=11) = - 11
1 2
Mgz—_z 5:5+4:9

A Ap A
the co-factor matrix = [ As; A9 Ass
Az Az Az

Get More Learning Materials Here : & m

@g www.studentbro.in



-3 12 6

-{-1 3 2
~11 -9 1
-3 -1 -11
cadjA= |—12 3 -9
6 2 1

Exercise 2.2 | Q 4 | Page 51
If . verify that A (adj A) = (adjA) A=| Al

Solution:
1 -1 2
A=13 0 =2
1 0 3
1 -1 2
A= (3 0 —2
1 0 3

=10+0)+19+2)+2(0-0)
=0+11+0
=11

First we have to find the co-factor matrix = [Aij]gxg
where A = (- 1)) M;

0 -2

Now, A1 = (= N1 M4 =
n=(=1 1 ‘{} 3

‘=O+D=[]
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A12={—1]1+2M12:—‘3 _2‘ =-9+2)=-1
1 3
Atz = (- DT3My3 = ‘3 U‘ =0-0=0
1 0
Ax1 = (- 1]2+1M21=—‘_1 2‘ =-(-3-0)=3
0 3
Axs = (= 1)2"2My; = H g‘ =3-2=1
A23=(—1]2+2M23=—‘1 _1‘=—{0+1}=—1
-1 0
A31=(—1]3+1M31=‘_1 2‘22—022
0o -2
A32=(—1]3+2M32=—‘1 2‘=—(—2—6)=8
3 —2
Asz = (- 1)°"M33 = ‘1 _1‘ 0+3=
3 0
Hence the co-factor matrix
Apn A Agg 0
= Ay Ay 323} —1
Az 332 Ass 3
3 2
~adjA=|—-11 1 8
0o -1 3
Aadj A)
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1 -1 2 0 3 2
=({3 0 —-2|(-11 1 8
1 0 3 0 -1 3
0+11+0 3—1—2 2—-8+6
={0+0—-0 94+0+2 6+4+0—6
(0+0+0 3+0-3 2+0+9

11 0 0

=10 11 Of (M)
0 0 11

(adj A) A

0 3 21|11 -1 2
=(—-11 1 83 0 -2
o -1 3(|]1 0 3

0+94+2 04040 0—6+6
=(—11+34+8 11+04+0 —-22-2+24
0—3+3 0—-0-4+0 0+249

11 0 0
{0 11 0 co(2)
0 0 11
1 00 11 0 0
Al1=11{0 1 of={0 11 0 o3
00 1 0 0 11

From (1), (2) and (3), we get,
A (adj A) = (adj A)A = |A] L.

[Note: This relation is valid for any non-singular matrix A]

Get More Learning Materials Here : & m &N www.studentbro.in



Exercise 2.2 | Q5.1 | Page 52

Find the inverse of the following matrix by the adjoint method.

)

Solution:
letaz | &0
RT3 2

—1 5

..|A|—‘_3 2‘——2+15—137§O

~ A7 exists.

First we have to find the co-factor matrix

= [Aj]2x2r where Ajj = (= 1)"IM;

Now, A11 = (= 1)*M11 =2
2=(—1)"Mr=-(-3)=3

Azt = (- 1) M21=-5

Az = (= 1)>*°M22= -1

Hence, the co-factor matrix

A Al |23
Ag Ao -5 —1

Cadi A = 2 —5

R R |

AT = - (ad] A) = =
|PL| 13 (3 —1

Exercise 2.2 | Q5.2 | Page 52

Find the inverse of the following matrix by the adjoint method.

;7
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Solution:

LtA—2_2
AT 3
Al=1T  “l=6+8=14<£0
||\43\ 8147

~ A" exist

First we have to find the co-factor matrix
= [Aij]2x2, where Ajj= (—=1)i*IM;

Now, A11 = (= 1)"*M11=3

Az = (- 1)*2M12=-4

Aci= (-1 Ma1=(-2)=2

A2z = (= 1)**°M22 =2

Hence, the co-factor matrix
_|An Ap| |3 A4
Ay Ay 2 2
Cgia |3 2
CRT g 2

.-.A‘1=i{adj;ﬂ\}=i 2
14|14 2

Exercise 2.2 | Q 5.3 | Page 52
Find the inverse of the following matrix by the adjoint method.

1 0 O

3 3 0

5 2 -1
Solution:
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5 2

0
0

10 0
letA= (3 3 0
1
- |Al = |3
5

b W O

—1

=1(-3-0-0+0

=-3#£0

. A7 exist

First we have to find the co-factor matrix

= [Ajl3x3 where Aj = (- 1)*I\m;

_ 1+1 _‘3 D‘_ —
NDW,AH—(—U Mﬂ— =-3-0=-3
2 —1
A12=(—1)1+2M12:—‘3 0‘=—(—3—0}=
s —1
A13:{—1)1+3M13—‘3 3‘—6—15:—9
5 2
A21=(—1)2”M21:—‘0 U‘=—(0—U}=0
2 —1
A22=(—1)2+2M22:‘; _51‘:—1—0:—1
A23=(—1)2+3M23:—‘1 U‘=—(2—0}=—2
5 2
Az1 =(- 1}3+1M31:‘0 0‘:0—020
3 0
A32=(—1)3+2M32:—‘1 U‘=—(U—U)=0
3 0
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1 0

%3:{—1]%3“133:‘3 3‘:3—{]:3
~. the co-factor matrix
An Ap A -3 3 -9
= Ay Agp Agpy|=[0 -1 -2
Ag1 Az Az 0 0 3
—3 0 0
adiA=|3 —1 0
-9 -2 3
1
A1 = _— (adj A)
A
-3 0 0
—i 3 -1 0
- -3
-9 -2 3
3 0 0
Al==1-3 1 0
9 2 -3

Exercise 2.2 | Q 5.4 | Page 52

Find the inverses of the following matrices by the adjoint method:

1 2 3
0 2 4
0 0 5

Solution:
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Let A =

3
4
5
3
e 4
5

= T S A N e T L

1
0
0
1
0
0

=1(10-0)-0+0

=1(10)-0+ 0

=10#0

-~ AT exists.

First we have to find the co-factor matrix

= [Ajj]3,c5 where Ay = (—1)"M;

Now, Aqq = (—1)""My; = ‘3 :‘ =10-0=10
Arp = (=1)""Myp = —‘g i‘ =—0—-0=

A1z = (—1)" "Mz = ‘g {2}‘ =0-0=

Aor = (—1)"""My; = —‘ﬁ ?‘ =—-10—-0=-10
Axs = (—1)*"*M z‘{l} 2‘ =5-0=5

Axs = (—1)"" My = —‘(1] ﬁ‘ =—0—-0=0
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Az = (—1)"" My = ‘2 4‘ =8—-6=
1 3
Azp = (—1]3+2M32 = —‘0 4‘ = —4-0=-4
1 2
Az = (=1)"""Mas = ‘0 2‘ =2-0=
.. the co-factor matrix
= AE] Agg Agg = | —10 5] 0
10 —10 2
~adjA=1{0 5 -4
0 0 2
1
Al = ——(adj A)
Al
) 10 —10 2
— 10 5 —4
10
0 0 2
1 10 —10 2
A= o —4
0 0 2

Exercise 2.2 | Q 6.1 | Page 52
Find the inverse of the following matrix.

>

Solution:
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- AT exists.
consider AA™T = |

L A=l

By Ry = 2R, we get

1 2 AT = 1 0

0 -5 [-20
1

By (_E) Ro, we get,

o 1o

By Ry = 2R,, we get,
10 A-T 1/5 2/5
01 2/5 —1/5

A_-I _ ]_ ]. 2

5|2 -1

The answer can be checked by finding the product AA™"
1 21[1/5 2/5
2 —1{|2/5 —1/5
_ ll(%) +2(3)1(3) +2(—%)]
2(5) —1(3)2(3) - 1(=%)

AATT = [
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_|_ -

2

5 :[1 0]:|
1

= 0 1

Hence, A ' is the required answer,

o b

1,4
5 5
2_ 2
5 55 T

Exercise 2.2 | Q 6.2 | Page 52
Find the inverse of the following matrix.

2 =3
-1 2
Solution:

Let A = 2 3
AT 9

:¢m=[fl 2}=4—3=1¢0

- AT exists.

consider AA™" = |

L= T

By R1 + Ry, we get,

S T
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By R, + Rq, we get,

b 1 4

By Rq + Ry, we get,
1 UAJ_ 2 3
01 12
AT - 2 3

{12

Exercise 2.2 | Q 6.3 | Page 52

Find the inverse of the following matrix.

01 2
1 2 3
3 11

Solution:

0
let A= [1
3

A=

el - B o N U

1
2
1
1
2
1

0
1
3
=02 -3)-1(1-9) +2(1 - 6)
=0+8-10

=240

- AT exists.
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consider AA™T = |
01 2 1 00
1 2 3|aA'=1(0 10
311 0 01
By Rq <= Ry, we get,
1 2 3 010
01 2(a =110 0
311 001

By R; — 3R4, we get,

1 2 3 0 1 0
0 1 21(AT=1{1 0 0
0 -5 —8 0 -3 1

By Ry — 2R> and R3 + 5R;, we get,

1 0 —1 -2 1 0
01 21{a7=11 0 o0
00 2 5 -3 1

1
By (E) R3, we get,

Get More Learning Materials Here : & m &N www.studentbro.in



—1 —2 1 0

2(A7=11 0 0

1 5/2 —3/2 1/2
By Ry + R3 and Ry - 2R3, we get,

1
0
0

= O

1 00 1/2 —-1/2 1/2
01 o[AT={—-4 3 —1
00 1 5/2 —3/2 1/2
. 1 -1 1
SATT=Z1 -8 6 —2
2
5 —3 1

[Note: Answer in the textbook is incorrect.]

Exercise 2.2 | Q 6.4 | Page 52
Find the inverse of the following matrix.

2 0 —1

5 1 0

01 3
Solution:
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2 0 -1
letA=15 1 0

_0 1 3 |

2 0 —1]
A= (5 10

_0 1 3 |
=03-0-0015-0-15-0)
=6-0-5
=1#0
- A7 exists.

consider AA™T = |

2 0 —1 1 00
51 0[aT=1(01 0
01 3 0 01
By 3Rq, we get,
6 0 —3 300
5 1 0|AT=1(0 1 0
01 3 0 01
By R1 — 35, we get,
1 —1 -3 3 -1 0
5 1 oA =10 1 o0
0 1 3 0 0 1
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By R, — 5R, we get,

1 -1 -3 3 -1 0
0 6 O0|AT=|—-15 6 -5
0 1 3 0 0 1

By R2 — 5R3, we get,

1 -1 -3 3 -1 0
0 1 o0olAaAT=1|-15 6 -5
0 1 3 0 0 1

By Ry + Ry and R3 — R5, we get,

1 0 -3 -12 5 -5
01 0fAT=(-15 6 -5
00 3 15 —6 6
1

By (E) R3, we get,

1 0 -3 -12 5 -5
01 0fAT=(-15 6 -5
00 1 5 -2 2

By Rq + 3R3, we get,

1 00 3 -1 1
01 0|lAT=[—-15 6 —5
001 5 —2 2
3 -1 1
~AT=[-15 6 =5
5 -2 2
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MISCELLANEOUS EXERCISE 2 (A) [PAGES 52 - 54]

Miscellaneous exercise 2 (A) | Q 1 | Page 52

1 00
fA=12 1 0/{,thenreduceitto I3 by using column transformations.
3 3 1
Solution:
1 00
Al=12 1 0
3 3 1

=1(1-0)-0+0=1=20
. A'is a non-singular matrix.

Hence, the required transformation is possible.

1 0 0
Now, A=1{2 1 0
3 3 1

1
By Cq1-2C;, weget, A~ | O
—3

L= O
= O

By Cq + 3C5 and Cs - 3C5, we get,

100
A~(0 1 0| =IL.
00 1

Miscellaneous exercise 2 (A) | Q 2 | Page 52
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21 3
fA=1{1 0 1/{,thenreduceitto I5by using row transformations.
1 11

Solution:

Al =

= = b

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

=1#0

.. A'is a non-singular matrix.

Hence, the required transformation is possible,
21 3

Now A= {1 0 1
1 11

By R1 - Ry, we get,

1 1 2
A~1{11 0 1
1 11

By R> - Ry and R3 - Ry, we get,

1 1 2
A~10 —1 -1
o 0 -1
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By (- )R, and (- 1)R3, we get,

=
= = b2

1
A~ 10
0

By R1 - Ry, we get,
1 01
A~ 10 1 1
0 01

By Ry - R3, and R> - R3, we get,

1 00
A~10 1 0
0 01

Miscellaneous exercise 2 (A) | Q 3.1 | Page 52
Check whether the following matrix is invertible or not:

(0 1)

Solution:

eta= (Y
"= \o 1

1 0
ﬂmﬂﬂz% le—ﬂzl#&

. Als a non-singular matrix.

Hence, A1 exists.

Miscellaneous exercise 2 (A) | Q 3.2 | Page 52

Check whether the following matrix is invertible or not:
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(1)

Solution:
(11
Let A = (1 1)
B!
WHHM—L le—lzﬂ

~. A'ls a singular matrix.

Hence, A1 does not exist.

Miscellaneous exercise 2 (A) | Q 3.3 | Page 52
Check whether the following matrix is invertible or not:

(5 3)

Solution:

eta= (12
"=\ 3 3

1 2
ﬂmﬂMz% 4=3—6=—3%U

. Als a non - singular matrix.

Hence, A1 exists.

Miscellaneous exercise 2 (A) | Q 3.4 | Page 52

Check whether the following matrix is invertible or not:

2 3
10 15

Solution:
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eta= (2 ?
"~ \10 15

2 3
Then, [A]= | | =30-30=0

- A'is a singular matrix.

Hence, A1 does not exist.

Miscellaneous exercise 2 (A) | Q 3.5 | Page 52
Check whether the following matrix is invertible or not:

cosf sinf
—sinf cosb

Solution:
Lt A = cosf sinf
SLAs —sinf cos@
cosf sind 5 5
Th Al = = 6 méd=1=£0
en, |A| sind cc}s{?‘ cos” 6 + sin =

. A'is a non - singular matrix.

Hence, A1 exists.

Miscellaneous exercise 2 (A) | Q 3.6 | Page 52
Check whether the following matrix is invertible or not:

secd tand
tanf sect

Solution:
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(secﬂ ta,nﬂ)
Let A =

tanf sech

sec tanf

Then, |A] = — sec’d — tan’d =1 £ 0

tanf} secf

. A'is a non - singular matrix.

Hence, A" exists.

Miscellaneous exercise 2 (A) | Q 3.7 | Page 52
Check whether the following matrix is invertible or not:

3 4 3
1 10
1 45

Solution:

3 4 3
letA=11 1 O
1 4 5

3

0

5}

=3(5-0)-4(5-0)+3(4-1)
=15-20+9

=40

- Als a non - singular matrix.

Hence, A1 exists.

Miscellaneous exercise 2 (A) | Q 3.8 | Page 52
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Check whether the following matrix is invertible or not:

1 2 3
2 —1 3
1 2 3
Solution:
1 2 3
letA=1{2 —1 3
1 2 3
1 2 3
Then, [A|= (2 —1 3
1 2 3

=1(-3-6)-2(6-3)+34+1)
=-9-6+15

=0

.. Ais a singular matrix.

Hence, A1 does not exist.

Miscellaneous exercise 2 (A) | Q 3.9 | Page 52
Check whether the following matrix is invertible or not:

1 2 3
3 45
4 6 8

Solution:
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Let A =

R

2
1
6
1
Then, |A| = |3
4

3

5}

8
2
4
6

oo on W

=1(32-30)-2(24-20) + 3(18 - 16)

=2-8+6
=0
- A'ls a singular matrix.

Hence, A1 does not exist.

Miscellaneous exercise 2 (A) | Q 4 | Page 52

FindAB,ifA:(i 2 3)andB= 1

-2 -3

whether AB has inverse or not.

Solution:
1
1 2 3
AB = x {1
1 -2 -3 1

1(1) + 2(1) + 3(1)

1+24+3 —1+4-6
1-2-3 —1-4+6

Get More Learning Materials Here : I
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1

-1

—2

|

. Examine

1(—1) +2(2) +3(-2) ]
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[6 -3
I = R |
- |AB| = -

=6—-12=-6+#0
AT #

.. AB is a non-singular matrix.

Hence, {AB}'1 exists.

Miscellaneous exercise 2 (A) | Q 5| Page 52

x 0 0
fA= {0 y O] isanon-singular matrix, then find A~! by using
0 0 z

elementary row transformations. Hence, find the inverse of
2 0 0

01 O
00 -1

Solution:
Since A is a non-singular matrix, A1 exists. We write AA™T = |

0 100
0lA '=1{010
z 001

0
1 1
By (—)Rl,( Rg and (
X
10 0‘ %
01 0 0
00 1 0

0
= 0
1

SIS

)Rg, we get,

S == O
SR TE I e T e |

>

[y

|
S D M
= =
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2 0 0 x 0 0
Comparing {0 1 0O [ with {0 y 0
0 0 —1 0 0 z
wegetx=2,y=12z=-1
1 1 1 1 1 1
"._:_1_:_:13_:—:_1
X 2y 1 Z —1
Hence, the inverse of
2 0 0 20 0
01 011s{0 1 0O
0 0 —1 0 -1

Miscellaneous exercise 2 (A) | Q 6 | Page 53

1 2
If A = [3 4} and X is a 2 x 2 matrix such that AX = |, find X.

Solution: We will reduce the matrix A to the identity matrix by using row
transformations. During this process, | will be converted to matrix X.
We have AX =1

s ax=lo

By R> - 3R4, we get,
1 2 1 0
X =
b Sx= 150
1
By (—E) R,, we get,

R FAY
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By Rq - 2R, we get,

10 -2 1

o F
2 T2

92 1
“X=13 a1
2 2

Miscellaneous exercise 2 (A) | Q 7.01 | Page 53
Find the inverse of the following matrix (if they exist):

1 —1
2 3
Solution:

LtA—]'_l
“h7\2 3

1 —
A=

=342=5%£0
2 3‘ T 7

- AT exists.

Consider AA™T = |

foa)=6Y)

By R> - 2R4, we get,

0 5)a = (%))
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A=
(o -3 ¢

By R1 + Ry, we get,

10\, , (3
(4
5
A_1_1 3 1
S 5\—2 1

Miscellaneous exercise 2 (A) | Q 7.02 | Page 53

= =
.‘‘.\""""'-—-"""""H

Find the inverse of the following matrix (if they exist):

(1)

Solution:
Let A = 21
AR
2 1
s Al = =—-2—-1=-3+#£0
A ‘1 _1‘ 4
- AT exists,

Consider AA™T = |

(A=)

By Rq <= R5, we get,

()
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By R> - 2R4, we get,
1 —1 0 1
Al=
0 5 )2 "= (1 )
1
By (E)Rg, we get,

1 -1\, 0 1
b )= )
3 3

By Rq + Ry, we get,

o=
73

Miscellaneous exercise 2 (A) | Q 7.03 | Page 53

L= |
| =

|k

\"""-—-"""f

Find the inverse of the following matrix (if they exist):

(2 7)

Solution:

etaz |t
SR 9 7

'A—lg—? 6=1#0
g 770"

- A1 exists.

Consider AA™T = |
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Lo el

By Ry - 2R4, we get,

b= ]

By Rq - 3R> we get,

e[

ATl =

7 -3
-2 1

Miscellaneous exercise 2 (A) | Q 7.04 | Page 53
Find the inverse of the following matrix (if they exist):

2 —3
5 7
Solution:

s
Let A =

5 7
2 =3
s Al = =144+15=29#£0
SN ¥
- A1 exists.
Consider AA™T = |

2 =3 1 0
Al=

TS

By 3R4, we get,

B Ll
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By R1 - Rz, we get,
1 —16 3 —1
Al=
HEE e N
By R> - 5R4, we get,
1 —16 Al 3 —1
0 87 —15 6
B 1 R t
y 7 2,We ge

1 —16] . 3 -1
b L g
20 20

By R1 + 16R,, we get,

Miscellaneous exercise 2 (A) | Q 7.05 | Page 53
Find the inverse of the following matrix (if they exist):

B

Solution:
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Let A = 2
SR r 4

2 1
qm_h J:B-?:l%o

- A1 exists.

Consider AA™T = |

Bk

1
By R1 = Rq - ?Rz we get,

EME
7 4 0 1

By R> — Ry - 7R we get,

Miscellaneous exercise 2 (A) | Q 7.06 | Page 53
Find the inverse of the following matrix (if they exist):

o
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Solution:

Lot A 3 —10

ST g

A= P T 2 a1 20— 140
S O -

- AT exists.

Consider AA™ = |
(3 -1y, 4, 10
Lo =l
By Rq - Ry, we get,

1 =3, 4 1 -1
L2 2=l )
By R> - 2R4, we get,

1 -3 1 -1
Al=

b A= )

By (- 1)R;, we get,

1 -3 Al 1 -1

0 1 2 -3

By R + 3R, we get,

10 7 —10

Al =
o 4= )

7 —10
. -1
“A = [2 —3]

Miscellaneous exercise 2 (A) | Q 7.07 | Page 53
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Find the inverse of the following matrix (if they exist):
2 -3 3
2 2 3
3 —2 2
Solution:
2 -3 3
letA=(2 2 3
3 -2 2
2 —3 3
“Al=]2 2 3
3 —2 2
=2(4 +6) +3(4 - 9)+3(- 4 - 6)
=20-15-30
=-2520

- AT exists.

Consider AA™ = |

2 —3 3 1 00
2 2 3/|A'=(010
3 —2 2 00 1
By Rq < R3, we get,
3 —2 2 001
2 2 3/lAl=1010
2 -3 3 1 00
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By R1 — Rq - Ry, we get

1 —4 —1 0 —1 1
2 2 3(A'T=10 1 o0
2 -3 3 1 0 0

By R>» — R> - 2Ry and R3 — R3 - 2R4, we get,

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

1
By Ry — (E)Rg, we get,

1 —4 -1 0 -1 1
01 1lat=1(0 & -1
0 5 0 1 2 -2

1 1
101 o 1 1
1| a1
01 (A =0 & -1
00 3 1 Lo
2
Bng—»(g)Rg,weget,
101 o - 1
1| A1 3 1
01 2fat=[0 & -1
00 1 2 1 _2
5 b 5

1
By Ry = Rzand Ry — Ra — ER;;, we get,
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1 0 0] -2 0 2
-1 1 1
01 0/A'=|-1 1 o
00 1 2 1 2
- 5 5 i)
-2 3
-5 0 3
oAl 1 1
2 1 _2
| )

Miscellaneous exercise 2 (A) | Q 7.08 | Page 53
Find the inverse of the following matrix (if they exist).

1 3 -2
-3 0 —5
2 5 0
Solution:
1 3 -2
letA= -3 0 -5
2 5 0
1 3 -2
~|Al=|-3 0 =5
2 5 0

=10+ 25 +3(0+10)+ 2(- 15-0)
=25+30-30

=25%0

- AT exists.

Consider AA™T = |

1 3 -2 1 00
30 -5/A'=1l010
2 5 0 0 01
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B}fRz—'R2+3R1

1 3 —2

0 9 —11|A 1=
2 5 0

= W =
o = O
L=

B}f R3 — R3 - 2R1

1 3 =2 1
0 9 —11{A'=1|3
0 -1 4 —2

o = o
= =

1
BYR—?' ERQ

1 3 -2 1
0 1 -Hfat=1(1
0 -1 4 —2
By R3 — R3 + Ry

1 3 -2 1
01 - Hilal=1|3
00 % -

o o= O

S| o= D
[ T

|—I.

o
e
=
L=

=

=

= u_-.|

| e
o e
,:"';;'|l— =]

E,,*’|¢::l:l !
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10 3 0 —3 0
-1 2 4 11
01 0lA = —% 3 95
3 1 9
00 1 -2 L 2
By Ri -+ R1 — —Rg3
[ & i] 37
1 00 5 ~ 18 5
-1 2 4 11
01Lo0/A'=(-2 L 1
001 3 1 9
B ] 25 25
) , .-
1 =5 —3
-1 2 4 11
A =|-5 % =
3 1 9
B 5} 25 25
. 25 —10 —15
Al=—1I-10 4 11
25
-15 1 9

Miscellaneous exercise 2 (A) | Q 7.09 | Page 53
Find the inverse of the following matrix (if they exist):

2 0 —1

5 1 0

01 3
Solution:
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=2(3-0)-0-1(5-0)
=6-0-5

=120

- A1 exists.

Consider AA™T = |

2 0 —1 1 00
51 0|At'=1{010
01 3 0 0 1
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By Rq < R,, we get,

5 1 0 010
2 0 —-1{A"=(10 0
01 3 0 01
By Rq - 2R5, we get,
-2 1 0
—1|A! 1 00
0 01
By R> - 2R4, we get,
-2 1 0
—5|A! 5 —2 0
0 0 1
By R> + 3R3, we get,
1 1 2 -2 1 0
01 4/A'=15 -2 3
01 3 0 0 1

By Rq - Ry and R3 - Ry, we get,

10 —7 3 _3

0 1 4 A‘l 5 —2 3
-5 2 -2

By (- 1)R3, we get,

10 —7 3 _3

0 1 Al=|5 —2 3

00 5 —2 2

By R; + 2R3 and Ra — 4R3, we get,
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100 3 -1 1
01 0[Al'=|-15 6 -5
001 5 —2 2
3 -1 1
Al=|-15 6 -5
5 —2 2

Miscellaneous exercise 2 (A) | Q 7.1 | Page 54
Find the inverse of the following matrix by elementary row transformations if it exists.

1 2 -2
A=10 -2 1
-1 3 0
Solution:
1 2 -2
A=|0 -2 1
1 3 o0
1 2 -2
A= 2 1
1 3 0
2 1 0 1 0 -2
:1‘3 0‘_ ‘—1 1‘_ ‘—1 3‘

|A| =1(0—3) —2(0+1) —2(0 — 2)
=-3-2+4

=—1#£0

AL exist

We have
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AA1 =
1 0
-2 1 Al 01
0 0
Rg—?Rg—I—Rl
1 2 -2 1 0 0
0 -2 1(At'=1]010
1 0 1
R3—>R3—|—2R2
1 0 0
1 Al 010
1 2 1
Rz*{—}Rg
1 2 -2 100
01 olAl=11 21
0 -2 1 010
R]—>R1—2R2 R3—}*R3—|—2R2
1 0 —2 1 -4 -2
01 olat=11 2 1
00 1 2 5 2
Ry — Ry +2R;s
1 00 3 6 2
01 0{A'=1{1 21
001 2 5 2
36 2
Al=11 2 1
2 5 2
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Miscellaneous exercise 2 (A) | Q 8.1 | Page 53
cos —sinf 0

Find the inverse of A = |sinf cosf 0| by elementary row transformations.
0 0 1

Solution:
cosf —smf 0

|A| = |sinf cosf 0
0 0 1

= cos B(cosB-0) +sinB(sinB-0)+0
= cos?0 +sin?0 =120
- AT exists.

Consider AA™T = |

cos —sinfd 0 1 0 0
sind cos® O|A =101 0
0 0 1 0 0 1
By cos © x R4, we get,
cos?0 —sinf.cosf 0 cos 0 0O
sinf cosf olA'={0 10
0 0 1 0 01

By R1 + sin 6 x Rz, we get,
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cosf smf 0
smﬂ cost_? 0 A I _ 0 1 0
0 0 1

By R> - sin 8 x Ry, we get,

cosf sinf 0
0 casﬂ 0 A_ = | —sinfcosf cos?6 0
0 0 1
co 59 x Ra, we get,
1 00 cosfd smnf 0
01 0|]A'=|—sinf cosfd 0
0 01 0 0 1
cosf smf 0
A 1l—=|_sinfd cosf® 0

0 0 1

Miscellaneous exercise 2 (A) | Q 8.2 | Page 53
cos) —sinf 0

Find the inverse of A = lsinﬂ cost 0] by elementary column transformations.
0 0 1

Solution:
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cos# —sinf 0
|A| = [sin@ cosf O
0 0 1

= cos B(cos©-0) +sinB(sinB-0) + 0
= cos?0 +sin20 =120
- AT exists.

Consider A™TA = |

cosf —sinf 0 1 0 0
A llsin@ cosd@ 0l =1[0 1 0
0 0 1 0 01

By (cos ) x Cq, we get,

cos’0  —sinf 0 cosf
A ' = [sinfcos® cosd 0| = 0
0 0 1 0

By Cq -sin 8 x Cy, we get,

1 —smmf 0 cosf@ 0 0
A 10 cos® O]l =1{-sinf® 1 0
0 0 1 0 01

By C5 + sin 6 x Cq, we get,

1 0 0 cosfl sinfcosh
A0 cos® 0| = [—sind cos26
0 0 1 0 0

e = O

0
0
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1
By ( “osh ) Ca, we get,

1 0 0 cosf sinf 0
A0 1 0|l =/_-sind cos® 0
0 0 1 0 0 1

Miscellaneous exercise 2 (A) | Q 9 | Page 53

2 3 1 0| 1 _ r R
If A = 1 2,B= 3 1,fmdABand(AB} . Verify that (AB)"' =B ".A™"

Solution:

e |2 3]0
1 2]|3 1

~[249 0+3] [11 3
1 +6 0+2 | T 2

el = |3 2 21 =10
ST _

(AB}'1 exists.

Now, (AB)(AB) T = |

ol

By 2R1, we get,

o[
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By Rq - 3R, we get,

1 0 ] 2 =3

AB) " =
R
By R> - 7R, we get,
1 0 ] 2 =3
[0 2] (AB) = [—14 22]
1

By (E)RZ’ we get,

R R

- (AB)" = 2 3 (1)

- = 71
2 3

Al = =4 -3=1#0

A ‘1 X #

= AT exists.

Consider, AATT = |

Dol

By R1 = Ry, we get,

1 2 01
Al=

HH I N

By R2 — 2R;,we get,

b A=

By (—1)Ra2, we get,

HISHE
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By R1 — 2Rs, we get,
1 0 2 =3
Al=
o a =10 %)
Al 2 -3
S =1 2

1 0
B| = —=1-0=1+#0
-y g y

-. B! exists.

Consider, BB = |

s =l

By Ry — 3R, we get,

HSR
S

Bl A-l_ 1 0 2 -3
a -3 1|'[-1 2

[2-0 —-3+0
|-6—-1 9+2

2 -3 ,
-7 11 ~{2)

From (1) and (2), (AB) ' =B L. A 1.

Miscellaneous exercise 2 (A) | Q 10 | Page 53
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4 5 L1
If A = [2 1] show that A E(A — 5I).

Solution:

4 5
Al = —4—-10=—-6+£0
w-ly y

- A1 exists.

consider AA™T = |

_ 4 5 Al 1 0
121 0 1
B L R t

y 1 1, We get,

1 %A—lz 0
2 1 0 1

By Ry - 2R1 we get,

1
1 % Al 7 0
0 —3 -1 1

=]
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R
= {—21 _5] e

From (1) and (2), A™! = %(A — 51)

Miscellaneous exercise 2 (A) | Q 11 | Page 53
Find the matrix X such that

AX = B, where A = 12 dB—U !
—,WE‘TE—_13BI‘I—24

Solution:
AX=B
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Ll

By R> +Rq, we get,
1 2
X — 01
0 5 2 5
1
By (E)Rg,we get,
1 2 0 1
X 2
01 £ 1

By R - 2R;, we get,

Miscellaneous exercise 2 (A) | Q 12 | Page 53

Find X, if AX = B, where A =

Solution:

Get More Learning Materials Here : I

1 2 3
—1 1 2| andB =
1 2 4

1
2
3
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2 3
1 2 4

Lo b

By R> + Ry and R3 - R, we get,

1 2 3 1
0 3 5[|X=1{(3
0 01 2
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Miscellaneous exercise 2 (A) | Q 13 | Page 54

1 1 4 1 24 7 | _
IfA = B = and C = , then find the matrix

1 2 3 1 31 9
X such that AXB = C.
Solution:
AXB =C

L o=

First we perform the row transformations.

By Ry - Rq, we get,
11 24 7
XB) =
b 1017 4
By Rq - Ry, we get,
1 0 17 5
XB) =
o 1 0®=[7 4
5 17 5
72
Now, we perform the column transformations.

By Cq < C3, we get,

XE :] - E 177]

By C, - 4C4, we get,
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S

By (- 1)C> we get,

Koo

By Cq - G5 we get,

o 1 =1
[

Miscellaneous exercise 2 (A) | Q 14 | Page 54

1 2 3
Find the inverseof {1 1 5| by the adjoint method.
2 47
Solution:
1 2 3
letA=(1 1 5
2 47
1 2 3
“JAl=(1 1 5
2 47

=17 -20)-2(7-10) + 3(4 - 2)

=-13+6+6=-1=20

- A1 exists.
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12 3
letA= (1 1 5
2 .47
1 2 3
SAl=1 15
2 47

=17 -20)-2(7-10) + 3(4 - 2)
=-13+6+6=-120
- AT exists.

First we have to find the cofactor matrix

= [Aji]s,.a where A = (—1)""Mj

15
"\'l’~¢"~=’*~h”!L11=(—1)1+1M11=‘4 7‘ —7—-20=-13
15
Ap = (—1)"*Mp = — — —(7—10) =
2 7
11
A= (-1)"Mp = —4-2=
13 ( ) 13 ‘2 4‘
2 3
Ay = (—1)*"My; = — — —(14-12) = -2
4 7
1 3
Agy = (—1)* My, = —7—6=
n = (1) 5
1 2
Agz = (—1)*Mys = — —(4—4)=0
2 4
2 3
Aglz(—l)g—HMl—‘l 5‘—10—3:
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1 3

Azy = (—1)*""May = — — —(5—-3)=—2
1 5
1 2
Asz = (1) Mas = —1-2=-1
1 1
. the co-factor matrix =
~13 -2 7
~adjA=1{ 3 1 -2
2 0 -1
1
~AT= —(adj A)
A
-13 -2 7
_ i 3 1 -2
-1
2 0 -1
13 -2 7
~AT=1{ 3 1 —2
2 0 -1

Miscellaneous exercise 2 (A) | Q 15| Page 54
Find the inverse of matrix A by using adjoint method; where

1 01
A=10 2 3

1 2 1
Solution 1:
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where A =

—_ O =
ST Ao T

1
3
1

A| = 1(2 -6) - 0(0 -3) + 1(0 - 2)

IA| = -4 -2
|Al=-6%0
- AT exists.
Minors Co-factors
Mi1=-4 A1 =-4
M1z = -3 A =3
M3 = -2 A1z =-2
Ma1 = -2 A1 =2
M22=0 A22=0
M2z =2 A2z =-2
Msz1 = -2 Azl =-2
Msz2 = 3 A3z =-3
Msz =2 A3z =2
-4 2 -2
adim =13 0 -3
-2 -2 2
1
AT=_———_ adjA)
Al
[ 2 -2
A = - 3 0 -3
-2 -2 2
Solution 2:
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where A =

—_ O =
it I e S |
—_ Ly =

A| = 1(2 -6) - 0(0 -3) + 1(0 - 2)

A] = -4 -2
|Al=-6%0
A1 exists.

First we have to find the cofactor matrix

= [Aj]3,.5, where Ay = (—1)"M;

Now Ay = (—1)"""My; = E i" —2—6=—4
Ap = (=1)"Mpy = —‘[1) ?‘ —0—-3=-3
Az = (1) M3 = ‘2 2‘ —0—2=—2
Ay = (=1)*"'My —‘2 ﬂ ——0-2=-2
Agy = (—1)*" My = H H —1-1=

Ags = (—1)*"Mys = —H 2‘ =-2-0=-2
Agp = (—1)"""M3; = ‘g ;‘ —0-—2=—-2
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Asy = (—1)*"* My = — —_3_-0=-3
30 = (—1) ‘03‘
1 0
Az = (—1)*"Ms3 = —2-0=
33 = (—1) % J
4 -3 _9
adj(A)= -2 0 —2
—2 -3 2
1
AT = adjA)
|A|
. 4 -3 -2
Aﬂz-g -2 0 -2
2 -3 2

Miscellaneous exercise 2 (A) | Q 16 | Page 54
Find A by the adjoint method and by elementary transformations, if

1 2 3]
A=I(—-1 1 2

1 2 4]
Solution:

1 2 3
Al=]—-1 1 2

1 2 4

=14 -4)-2(-4-2) +3(-2-1)
=0+12-9
=3%0

- A1 exists.
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- AT exists.
A" by adjoint method:
We have to find the cofactor matrix

= [Aj]3,.3 where Ay = (—1)"M;

1 2
Now Ay = (—1)1+1M11 = =4 -4=0
2 4
~1 2
Ap = (=1)"Mp = — = —(—4-2)=6
1 4
-1 1
Az = (—1)"" Mz = ‘ ——2-1=-3
1 2
2 3
Agp = (=1)"" My = — — —(8—6) = —2
2 4
1 3
Agg = ( ].) Mgg ‘1 4‘ 4—-3 1
1 2
Az = (—1)" "My = —‘1 2‘ =—(2-2)=0
2 3
Agl = (—1)3+1M31 = ‘ ‘ =4 -3=1
1 2
1 3
1 2
Agz = (—1)°" My = ‘_1 1‘ =14+2=

. the cofactor matrix =
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Ann A Agg 0 6 -3
Ay Ay Assl =1-2 1 0
A1 Az Agg 1 -5 3

~adjA=|6 1 —5
-3 0 3
1

= 17 (a4 A)

A1 by elementary transformations:

Consider AA™T = |

1 2 3 100
11 2|lA'=1010
1 2 4 00 1

By Ry + R; and Rg — R;we get,

1 2 3 1 00
5/A =1 10
1 —1 0 1
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S w= O

~ o O

I

1
3
0

;
0
1—

1 2 3 1
5 -1 1
01 3{al=|(1
0 0 1 —1
By Ry — 2R we get,
[ 1] [ 1
10 —3 3
5 -1 _ [ 1
01 3 |A =[5
00 1 -1
1 5
By Ry + gRg and Ry — gRg, we get,
1 0 0 0
01 0[A =2
00 1 1
0o -2 1
|
LA = g 6 1 -5
-3 0 3
Miscellaneous exercise 2 (A) | Q 17 | Page 54
1 01
Find the inverse of A =
1 21
Solution:
1 01
Al=|0 2 3
1 2 1

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

=-4-2
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=-6#0
- A1 exists.

Consider A™TA = |

1 01 1 00
~ATl10 2 3|=(010
1 21 0 01

By C3 — Cy, we get,
1 00 1 0 —1
ATI0 2 3[=1(01 0
1 20 0 0 1

By Cq <+ Cswe get
1 00 1 -1 0
ATI0 3 2 =1{0 0 1
1 0 2 0 1 0

By Cy — Cswe get

1 0 0 1 -1 0
ATIO 1 2l =10 -1 1

1 —2 2 0 1 0
By C3 — 2Cswe get

1 0 0 1 -1 2
ATIO 1 0ol=10 -1 3

1 —2 6 0 1 -2
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o (1
Y\ '6
1
AT 10
1

)Cg we get

0 0
1 0f =
-2 1

|
i
ba| = )=

1
3

By C; — C3 and Cy + 2C3 we get

1
AT 10
1
AT =

0 0
1 0f =
-2 1

4 -2

2 2

Miscellaneous exercise 2 (A) | Q 18 | Page 54

1 2 3

Find the inverse of {1 1 5| by using elementary row transformations.

Solution:

Let A =

Al =

bo =

2 47

o

= = b e =
=] 1 W = =

=1N7-20)-2(7-10) + 3(4 - 2)
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=-13+6+6

=-120
- A1 exists.

Consider AA™T = |

1 2 3 1 00
11 5/At=1010
2 4 7 0 0 1

By Ro — Rj and R3 — 2R, , we get,

1 2 3 1 00
0 -1 2lAt'=1|-110
0 0 1 2 0 1

By (—1)Raowe get

1 2 3 1 0 0
01 —2(A =11 -1 0
00 1 2 0 1

By R; — 2Rsywe get

10 7 1 2 0
01 —2(A =11 =10
00 1 2 0 1

By R1 — 7R3 and Ra + 2R3 we get
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100 13 2 -7
01 0/A'={-3 -1 2
001 —2 0 1
13 2 -7
A= =3 -1 2
2 0 1

Miscellaneous exercise 2 (A) | Q 19.1 | Page 54
Show with the usual notation that for any matrix

A = |agj]s, 5 s a11Ag +aipAop +ajz3As =0
Solution:

aj;] ajp as
A= [ag];,3 = a1 a a

as] asy ass

911 ajz2 as
Agy = (—1)"""My; = —
aza a3
= —(312333 — E'L13?-'L32)
= —ajgagy + ajzags
249 ajl as
Agy = (=1)"""Myy = —
as] aas
= d11433 - 413931
243 ajxl a2
Agg = (—1)"""My3 = —
a1 a2
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= - (ay1a3z - ajpaz)

= - apqaz + aqpasy

o anAgr +anA +ajgAa;

= aji(—aioags + aizase) + aja(aijass — ajsas:) + ais(—aiiase + ajpas;)
= —ajjaipass + aj1a13ags + aj1a12a33 — ajpa13as] — a11a13azy + a12a13a31
-0

Miscellaneous exercise 2 (A) | Q 19.2 | Page 54
Show with the usual notation that for any matrix

A = [aij]g. 315 ar1An +anA +azAiz = A
Solution:

ajl a2 a3
A= agly, 3 = [a21 az ass

az] azy ass

141 a2 a3
Apn=(-1)"My =—

azp  ass

142 agy Aay
Ap=(—1)""Mp =—

az] as3

143 as Aag
Ap=(-1)"My3=—

as] asp

soainAir +apAp +asAs

azz azj az1 agj az1 a2

= an — aj9 + a3

az2 ass azy asz az] asg
a11 a12 a13
= |a21 499 Aa3| = |A|

d31 dz2 4as3
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Miscellaneous exercise 2 (A) | Q 20 | Page 54

1 01 1 2 3
fA=10 2 3| andB={1 1 5], then find a matrix X such that XA = B.
1 21 2 4 7
Solution:
Consider XA =B
1 01 1 2 3
X110 2 3l =11 1 5
1 21 2 47

By C5 - Cq we get,

1 01 1 2 2
X110 2 3| =1(11 4

1 20 2 47
By (é) Ca we get,

1 00 1 1 2
X{0 13 =(1 + 4

1 10 2 2 5
By C5 - 3C; we get,

1 0 0 1 1 -1
x{fo1 o|=1(1 4% 3

11 — 2 2 -1
By( %) C3, we get
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1 00
X110 1 0] =
1 11

Iy b3 =
= ]

2

By Cq - C3 and C; - C3 we get,

100 3 3 3

111 4 5

x{o 1 0f =& & _5

0 0 1 5 5 1

'3 3 3 ]
1442
.'.X:EIIB—5
10 10 2

EXERCISE 2.3 [PAGES 59 - 60]

Exercise 2.3 | Q 1.1 | Page 59
Solve the following equations by inversion method.

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

Solution:
The given equations can be written in the matrix form as:

2 o)~ s

This is of the form AXB, where

[ o e

Let us find A
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|;r:x|=[1 2]=3—4=—17é0

2 3
- A7 exists.
Consider AA™T = |

Baeeb

Bu Ry - 2R4, we get,

b =[]

By (- 1)R,, we get,

o ar=le

By R1 = 2R, we get,
10 AT = -3 2
01 |2 -1

_A_1_—3 2
N 12 -1
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Now, premultiply AX = B by A~ we get,
ATlAx) = A7'B
= (AT TAX=A"TB
~IX=A"TB

¥ - -3 2|2

12 —1]|3

x| [—-6+6] |0

lyl [4-3] |1
By equality of matrices,

x =0,y = 1is the required solution.

Exercise 2.3 | Q 1.2 | Page 59
Solve the following equations by inversion method:

X+y=4,2x-y=5

Solution:
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X+y=4 2x-y=5

The given equations can be written in the matrix form as:

1 1|[x B 4

2 —1||y| |5

This is of the form AX =B =X = A" B
A 1 1

|2 -1

Al=-1-2=-3%0

o —1
Adj A = [_2 1}
1 |—1 —1
—_3[—2 1]

- E _11] E]

By equality of matrices,

x=3y=1
Exercise 2.3 | Q 1.3 | Page 59
Solve the following equations by inversion method.

2Xx+06y=8,x+3y=5

Solution:
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The given equations can be written in the matrix form as:

1 o)l ls

This is of the form AXB, where

o [ o e

Let us find A~

A= |2 %l=6-6=0
=11 8) 7 )

- A~ 1 does not exist.

Hence, x and y do not exist.

Exercise 2.3 | Q 2.1 | Page 60
Solve the following equations by the reduction method.

2Xx+y=53x+5y=-3

Solution: The given equations can be written in the matrix form as:

s o) L

By 2R> , we get,

o wl5] - |

By Ry — 3R4, we get,

b b) = [
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By equality of matrices,

Substitutingy = - 3 in (1), we get,
2x-3=5

. 2X=8

“Xx=4

Hence, x = 4, y = — 3 is the required solution.

Exercise 2.3 | Q 2.2 | Page 60
Solve the following equations by the reduction method.

Xx+3y=2,3x+5y=4

Solution: The given equations can be written in the matrix form as:
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L 66
L 2L

a1

By equality of matrices,

X+ 3y =2 (1)

-4y = -2 . (2)
From (2) !
rom (2),y = —
Y73
Substitutingy = — in (1), we get,
J 2
X+ — =
2
3 1
—9_ - _ =
” 2~ 2
Hence, x = bX y = B) Is the required solution.

Exercise 2.3 | Q 2.3 | Page 60
Solve the following equations by the reduction method.

3X-y=1,4x+y=6

Solution: The given equations can be written in the matrix form as:
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ISR

By 4R and 3R>, we get,

12 4| (x| |4
12 3 ||yl |18
By R, — R4, we get,

12 —4] (x| |4
0 7 |ly] [14]
[12x — 4y 4
0+ Ty 14

By equality of matrices,
12x -4y =4 _..(1)
7y =14 .(2)

From (2),y = 2

Substituting y = 2 in (1), we get,
12x-8=4

~12x =12

~x=1

Hence, x = 1, y = 2 is the required solution.

Exercise 2.3 | Q 2.4 | Page 60
Solve the following equations by the reduction method.

SX+2y=4,7x+3y=5

Multiplying Eq. (1) with 7 and Eq. (2) with 5
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35x + 14y = 28
35x + 15y = 25

Puty =-3into Eq. (1)
Sx+2y=4
5x+2(-3)=4
5x-6=4

5x=4+6

5x =10

x = 10/5

X=2

Hence, x = 2, y = — 3 is the required solution.

Exercise 2.3 | Q 3 | Page 60

The cost of 4 dozen pencils, 3 dozen pens and 2 dozen erasers is Rs. 60. The cost of 2
dozen pencils, 4 dozen pens and 6 dozen erasers is Rs. 90 whereas the cost of 6
dozen pencils, 2 dozen pens and 3 dozen erasers is Rs. 70. Find the cost of each item
per dozen by using matrices.

Solution: Let Rs.’x’, Rs.’y’ and Rs.’z’ be the cost of one dozen pencils, one dozen pens
and one dozen erasers.

Thus, the system of equations are:

dz + 3y + 2z = 60

2z +4y+ 62 =90

6z + 2y + 3z =70

Let us write the above equations in the matrix form as:

4 3 2| |z 60
2 4 6yl =1(90| i.e AX=D
6 2 3| |z 70

1 3
Usi]:lg Rz — Rg — ER] and R3 — Rg — ERI
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4 3 T 60
0 3 y| = | 60
0 —5 0f [z —20
Using R3 — R3 + R

4 3 2| |z 60

0 5 5| [yl = {60

0 0 5(|= 40

As matrix A is reduced to its upper triangular form we can write

4x + 3y + 2z = 60.......(1)
5] ..
E}r + 5z =60.....[01)

Ox + Oy + 5z = 40

z = 8.....(Ii1)

Substituting (ii1) in (i) we get,
5

E}r + 5(8) = 60

60 — 40

= X 2=28
y 5

y =8 ..(v)
Substituting (i) and (iv) in (i) we get,

4x + 3(8) + 2 (8) = 60
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4x =60 -24 - 16
20,
4

X =05

X

=~ Cost of one dozen pencils, one dozen pens and one dozen erasers is Rs. 5, Rs. 8 and
Rs. 8 respectively

Exercise 2.3 | Q 4 | Page 60

If three numbers are added, their sum is 2. If two times the second number is subtracted
from the sum of first and third numbers we get 8 and if three times the first number is
added to the sum of second and third numbers we get 4. Find the numbers using
matrices.

Solution: Let the three numbers x,y, z.

From given condition, we have

X+z-2y=8
X-2y+z=8 ... (2)
And

X+y+z=4 ... 3)

Given all equation can be written in matrix form as ,

1 1 1] [z 2
1 -2 1| [y| = {8
3 1 1|z 4

Consider , AX =B
On multiplying A1 both sides , we get
AT AX=AT8

X=AT B .4

Get More Learning Materials Here : & m &N www.studentbro.in



Now

1 :
1 1 1
Al=[1 —2 1
3 1 1

Al =6
Now , For Adj (A) , we need minors and co-factors.

Mip=-3, Mz =-2,M3=7
M1 =0, Mz =-2, Mpy3=-2

M31=3,M3z3=0,M33="-3

Therefore
-3 0 3
A= % 2 -2 0
7 2 -3
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From equation (4),

-3 0 3 2
}-{:% 2 -2 0 8
7T 2 =3|14
T 1
yl = (—2
z 3

Hence,x=1,y=-2,z=3

Exercise 2.3 | Q5| Page 60

The total cost of 3 T.V. sets and 2 V.C.R.’s is ¥ 35,000. The shopkeeper wants a profit
of ¥ 1000 per T.V. set and % 500 per V.C.R. He sells 2 T.V. sets and 1 V.C.R. and gets
the total revenue as % 21,500. Find the cost price and the selling price of a T.V. set and
aV.C.R.

Solution: Let the cost of each T.V. set be X x and each V.C.R. be R y. Then the total
costof 3 T.V. sets and 2 V.C.R.’s is % (3x + 2y) which is given to be ¥35,000.

~ 3X + 2y = 35000

The shopkeeper wants profit of ¥ 1000 per T.V. set and of 500 per V.C.R.
=~ the selling price of each T.V. setis ¥ (x + 1000) and each V.C.R. is ¥ (y + 500).
=~ selling price of 2 T.V.setand 1 V.C.R. is

% [2(x + 1000) + (y + 500)] which is given to be ¥ 21500

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

« 2X + 2000 + y + 500 = 21500

- 2X +y = 19000

Hence, the system of linear equations is

3x + 2y = 35000

2x +y = 19000

These equations can be written in the matrix form as:
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;10

By R1 = Ry we get,

: J0-

By Ry - 2R¢ we get,
2 1f|x| _|19000

—1 0|ly| [-3000
[2x+y]| _ [19000
" |—=x+0| [-3000
By equality of matrices,
2X +y =19000 ...(1)
-x=-3000 ...(2)
From (2), x = 3000
Substituting x = 3000 in (1), we get,
2(3000) +y = 19000

-y = 13000

= the cost price of one T.V. set is ¥ 3000 and of one V.C.R. is ¥ 13000 and the selling
price of one T.V. set is ¥ 4000 and of one V.C.R. is ¥ 13500.

MISCELLANEOUS EXERCISE 2 (B) [PAGES 61 - 63]

Miscellaneous exercise 2 (B) | Q 1.01 | Page 61
Choose the correct answer from the given alternatives in the following question:

I — d‘ o t I tli 'al DI aIE
1. a— 2, b - 1

2. a=2,b=4
3. a=2,b=-1
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4. a=1,b=-2
Solution: a=-2,b=1
Miscellaneous exercise 2 (B) | Q 1.02 | Page 61
Choose the correct answer from the given alternatives in the following question:

The | f o1,
einverseof | s

Options

none of these
Solution:
01
1 0
Miscellaneous exercise 2 (B) | Q 1.03 | Page 61

Choose the correct answer from the given alternatives in the following question:

1 2
If A = [2 J and A(adj A) = k |, then the value of k is

WD R
o

Solution: -3

Get More Learning Materials Here : & m &N www.studentbro.in



Miscellaneous exercise 2 (B) | Q 1.04 | Page 61

Choose the correct answer from the given alternatives in the following question:

IfA = 2
13

Options

1 :| then the adjoint of matrix A is

—1 3

|
N
—t

—1 -3
—4 2
Solution:

By

Miscellaneous exercise 2 (B) | Q 1.05 | Page 62
Choose the correct answer from the given alternatives in the following question:

1 2
If A = [3 4] and A (adj A) = ki, then the value of k is

2

-2

10

-10
Solution: - 2

w0 DnPE

Miscellaneous exercise 2 (B) | Q 1.06 | Page 62

Get More Learning Materials Here : & m &N www.studentbro.in



Choose the correct answer from the given alternatives in the following question:
A1 y -
If A = 1 NE and A™' does not existif A =

0
+1

0w E

3
Solution:

A 1
If A = [ 1 )J, and A" does not exist if A = +1

Miscellaneous exercise 2 (B) | Q 1.07 | Page 62
Choose the correct answer from the given alternatives in the following question:

cosa Sina E
IfA=| . ,then A™' =
SINQ¥ COSQY
Options
! 1
COSCE since
1 1
| sino COSOx
[ cosae —sina
—sIlna@  CoSK
—cosa  sino
—sinoe  cosa
__cosa  sina
| sind  —cosa
Solution:

Get More Learning Materials Here : I

@ www.studentbro.in



cosa —SIno
—sInQ@  COSK

Miscellaneous exercise 2 (B) | Q 1.08 | Page 62
Choose the correct answer from the given alternatives in the following question:

cosaa —sina 0
1

If A= [sinae cosa 0| where o €R, then [F(a)] ' is
0 0 1
1. F(-a)
2. F(a?)
3. F(20a)
4, none of these

Solution: F(- a)
Miscellaneous exercise 2 (B) | Q 1.09 | Page 62
Choose the correct answer from the given alternatives in the following question:

01 0
Theinverseof A= {1 0 0} is
0 01
1. 1
2. A
3. A
4. -|
Solution: A

Miscellaneous exercise 2 (B) | Q 1.1 | Page 63

Choose the correct answer from the given alternatives in the following question:
The inverse of a symmetric matrix is

symmetric

non-symmetric

null matrix

w0 Dd

diagonal matrix
Solution: symmetric
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Miscellaneous exercise 2 (B) | Q 1.11 | Page 63
Choose the correct answer from the given alternatives in the following question:

10
Fora 2 x 2 matrix A, if A(adj A) = [ 0 m]f then determinant A

equals

20

10

30

40

Solution: 10

Miscellaneous exercise 2 (B) | Q 1.12 | Page 63

0w e

Choose the correct answer from the given alternatives in the following question:

1{1 -—
IfA'z——[ ],thenAz

21—-1 2
Cptions
o g
__1 1_
5 4]
_1 _1_
o g
_1 1 =
(2 4
11
Solution:

1
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MISCELLANEOUS EXERCISE 2 (B) [PAGE 63]

Miscellaneous exercise 2 (B) | Q 1.1 | Page 63
Solve the following equation by the method of inversion:

2X-y=-2,3x+4y =3

Solution: The given equations can be written in the matrix form as:

The given equations can be written in the matrix form as:

5 4 lb)=[5]

This is of the form AX = B, where

2 —1 X —2
A = X = d B p—

[3 4 } H . [3 ]

Let us find A"

2 _
Al = =81+3=11+#0
- A1 exists.

Consider AA™T = |

d Y L

By Rq = Ry we get,

SN

By Ry - Ry, we get,
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b A=)

By R> - 2R4, we get,

bt =ls

Now, premultiply AX = B by A", we get,
AT(ax)=ATB
S (ATAX=ATB

~IX=ATB
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ot

4 1
.x:[n ﬁ] [—2]
" 3 2

—5 1 3

fu 3 5
| H _ Tt [_H]
' 1] [§] 12

y SR TY 1

By equality of matrices,

0 12 - h ired soluti
= —— = —— |5 e required solution.
117 T 11 9

Miscellaneous exercise 2 (B) | Q 1.2 | Page 63
Solve the following equations by the method of inversion:

X+y+z=1,2x+3y+2x=2,ax+ay+2az=4,a#0.

The given equations can be written in the matrix form as: Solution:

1 1 1 X 1
2 3 2(,{y| =12
a a 2a 7 4

This is of the form AX = B, where

1 1 1 X 1
A=12 3 2|, X=[y|landB= (2
a a 2a 7 4

Let us find A™'

1 1 1
|A| = (2 3 2
a a 2a

= 1(ba - 2a) - 1(4a - 2a) + 1(2a - 3a)
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=4a-2a-a

—az0. A exists.

Consider AA™T = |

11 1 1 00
2 3 2/A'={010
a a ?2a 0 0 1

By R> - 2Ry and R3 - aRq, we get

111 1 00
01 0l=A'=[-210
0 0 a —a 0 1

By Rq - Ry, we get

1 00 3 -1 0
010l=A'=1[-2 1
0 0 a —a 0 1
B 1 R t
— we (e
y |5 |Rs weg
1 0 0 4 -1 1]
01 0/AY=[=2 1 o0
00 1] 1 0 1
4 -1 1]
SA'=[-2 1 o0
-1 0 5
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ow, premultiply AX = B by A™!, we get,
AT(Ax) = ATB
S (ATTAX =ATB

~IX=ATB
(4 -1 -1
“X=[=2 1 0

1 0 % 4
X 42— % | 2 — %_
yl=[1-24+240]| = 0
z —14+0+3| |3-1
By equality of matrices,
4
x=2——y=0,z=— —1listherequired solution.
a a

Miscellaneous exercise 2 (B) | Q 1.3 | Page 63
Solve the following equations by the method of inversion:

5X-y+4z=52x+3y+52=2,5x-2y +6z=-1

Solution:

The given equations can be written in the matrix form as:
5 —1 4| |x 5
2 3 5|yl =12
5 —2 6| |z —1

This is of the form AX = B, where
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Let us find A"

5 —1 4
Al=[2 3 5
5 —2 6

=5(18 + 10)+1(12 - 25)+4(-4 - 15)

=140-13-76
=51=%0

- AT exists.
Now, we have to find the cofactor matrix

= [Aj],, 5, WhereAij = (—1)"M;

3 5
Ay = (D), = — 18+ 10 = 28
2 6
2 5
Ap = (—1)""M;, = — — —(12—-25) =13
5 6
2 3
Ay = (1) M5 = — 4 15=-19
5 —2
1 4

5 4
Agy = (—1)*"* My, = ‘

= (30 —20) =10
o= (0-
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5]
A23=(—1)2+3M23=—‘5 B
—1 4
Agp = (=11 My, =
w = (0" Mo =[]
5 4
Agy = (=1)*"" My, = —
n = ()" Ma == |
b —1
Asy = (—1)* P Ma, =
33 = (—1) B=|y 4
.. the cofactor matrix =
Ay Ap A 28
Agy Ay Ap| =1 -2
As; Az Agg —17
28 13 —19
~adjA=| -2 10 5
—17 —17 17
1
A= —(adj A)
Al
] 28 —2 —17
=—1( 13 10 -—17
511
—19 5 17

Now, premultiply AX = B by A

A'(AX)=A"'B
~(ATA)X=A'B
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—17

—(25—8) = —17

=15+4+2=17

13
10

—19
5}
17

, we get,

@g www.studentbro.in



“IX=A'B

28 —2 —17 5
.'.}(zﬁ 13 10 —17 2
-19 5 17 —1
) [ 140 —4 417
=7 65 + 20 + 17
—95 + 10— 17
[ 153
e
—102
X 3
v =1 2
Z —2

By equality of matrices,
x =3,y =2,z=-2Iis the required solution.

Miscellaneous exercise 2 (B) | Q 1.4 | Page 63
Solve the following equations by the method of inversion:

2X-y=-2,3x+4y =3

Solution:
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The given equations can be written in the matrix form as:
2 —1)[x] |2
3 4 |ly] |3
This is of the form AX = B, where
2 —1 —2
A= X = * and B =
3 4 v 3
Let us find A7,

2
A=)

ﬂ
=2-9=-7%0
1

AT exists.

Consider AA™T = |

[l

By Rq < Ry we get,

e

By R - Ry, we get,

ERY L

By Ry - 2R1, we get,

b el
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By R1 + 2R> we get,

1 3

1UA-1_ -7 7
0 1 3 _2
T T

Now, premultiply AX = B by Al we get,
ATl(Ax) = ATB

~(ATTAX = ATB
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1
AT = —_(adj A)
A
L[ -2 -7
=_——{13 10 -17
51
-19 5 17

Now, premultiply AX = B by Al we get,
AlAX)=A"'B
~(AT'A)X=A"B

“IX=A'B
28 -2 —17][5
“aln s
) 140 — 4+ 17
:ﬁ 65 + 20+ 17
—95+ 10— 17

X = 2,y = - 3is the required solution.
Miscellaneous exercise 2 (B) | Q 1.5 | Page 63
Solve the following equations by the method of inversion:

X+y+z=-1,y+z=2,x+y-2=3

Solution:
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The given equations can be written in the matrix form as:
1 1 1 X -1
01 1 v = | 2
1 1 1| |z 3

This is of the form AX = B, where

1 1 1 X —1
A=1(01 1 |,X=|y|(,B=1{2
1 1 -1 Z 3

Let us find A

11 1
Al=]0 1 1
11 -1

=1-1-1)-10-1)+10-1)
=-2+1-1

=-2=20

- A1 exists.

Consider AA™T = |

1 1 1 1 00
01 11A-1=1{0 1 0
1 1 -1 0 0 1

By R3 - Ry, we get
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1 1 1 1 00

01 11A-1=10 1 0

00 -2 -1 0 1
By R1 — Ra, we get,

1 0 0 1 -1 0

01 1|A-1=(0 1

0 0 -2 -1 0 1

100 (1 -1 0]
010A'=[-3 1 3
O
1 -1 0 |
Al=|—3 1 1
o0
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Now, premultiply AX = B by A-1, we get
A-T1(AX) = A-1B
~ (A-TA)X = A-1B
S IX = A-1B

—-1-240
. _ 1 3
X = 0] —|-2—|—§

1 3

- by equality of the matrices, x = -3,y = 4, z = - 2 is the required solution.

Miscellaneous exercise 2 (B) | Q 2.1 | Page 63

Express the following equations in matrix form and solve them by the method of

reduction:

X-y+z=1,2x-y=1,3x+3y-4z2=2

Solution:

The given equations can be written in the matrix form as:

1 -1 17[x 1
2 -1 0 ||yl =11
3 3 —4||z 2

By R> - 2R1 and R3 - 3R4, we get,

1 -1 17[x 1
0 1 —2f{y|l=1[-1
0 6 —T7||z -1

By R3 - 6R,, we get,
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X =y #2047y - 22,0 + 0+ 52 = [(1),(-1),5)]
By equality of matrices,

x-y+z=1 ..(1)
y-2z=-1 ...(2)

52=5 ..(3)

From (3),z=1

Substituting z = 1 in (2), we get,
y-2=-1

~y=1

Substitutingy =1,z =1in (1), we get,
x-1+1=1

~x=1

Hence, x =1,y =1, z = 1 s the required solution.

Miscellaneous exercise 2 (B) | Q 2.2 | Page 63

Express the following equations in matrix form and solve them by the method of
reduction:

X+y=1y+z=3,z+x=3.

Solution:
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The given equations can be written in the matrix form as:

11 0] [x] [1
01 1|yl =13
1 0 1| |z 4
By R3 - Rq, we get,
1 1 o] [x] |[1]
0 1 1|yl =[3
0 -1 1| |z 1)
By R3 + Ry, we get,
1 1 0] [x 1
01 1f(y| = g]
0 0 2| |z 2
x+y+0 1:|
O+y+z|=|3
0+0+ 2z 2

By equality of matrices,

Xx+y=1 (1)

> (2)
+ L= —
Y 3

2z=2 ..(3)
From (3),z =1

Substituting z = 1 in (2), we get,
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53
y+ 1= 3
2
Ly = 3
Substituting y = 2/3 in (1), we get,
X + E =1
3
1
X = 3
1 2 , . .

Hence, x = 3 y = 3 z = 1 is the required solution.

Miscellaneous exercise 2 (B) | Q 2.3 | Page 63

Express the following equations in matrix form and solve them by the method of
reduction:

2X-y+z=1,x+2y+3x=8,3x+y-4z=1.

Solution:

The given equations can be written in the matrix form as:
2 —1 1| |x 1
I 2 31|yl =18
3 1 4|z 1

By Rq < Ry, we get,

1 2 37[x 8
2 -1 1|yl =11
3 1 —4| |z 1

By R> - 2R1 and R3 - 3Rq, we get,
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1 2 3 X 8
0 -5 —5 ||yl =1[-15
0 —5 —13| |z —23
By R3 - Ry, we get,
1 2 3
0 -5 —-5|[x,y,2] =[8,—15,—-8§]
0o 0 -8
x+ 2y + 3z 8
0—5y—95z| = |—15
040 —8z —8
By equality of matrices,
x+2y+3z=8 ..(1)
-5y-5z2=-15 ..(2)
-8z=-8 ..(3)
From (3),z=1
Substituting z = 1 in (2), we get,
-5y-5=-15
~-5y=-10
Ly=2
Substitutingy =2,z =1in (1), we get,
X+4+3=8
ax=1

Hence, x =1,y =2, z = 1 is the required solution.

Miscellaneous exercise 2 (B) | Q 2.5 | Page 63

Express the following equations in matrix form and solve them by the method of
reduction:

X+2y+z2=8,2x+3y-z=11,3x-y-2z2=5.
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Solution:
The given equations can be written in the matrix form as:

1 2 X

2 3 — y
3 -1 — Z

By Ry - 2R1 and R3 - 3R4, we get,
1 2 1 X 8
0 -1 3|yl =1(-5
0 -7 —5]| |z —19

By R3 - 7R, we get,

1 2 1 X 8
0 -1 —3|{y|l=1(-5
0 0 16| |z 16
Xx+2y+z 8
O—y—3z | =(-5
0+ 0+ 16z 16

By equality of matrices,
X+2y+z=8 ..Q2)

-y-3z=-5 ...(2)

16z = 16 ..(3)

From (3),z=1

Substituting z = 1 in (2), we get,
-y-3=-5,

Ly=2

Substitutingy =2,z =1in (1), we get,
X+4+1=8
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~X=3

Hence, x =3,y =2, z = 1 is the required solution.

Miscellaneous exercise 2 (B) | Q 2.6 | Page 63

Express the following equations in matrix form and solve them by the method of

reduction:

X+3y+22=6,3x-2y+52=5,2x-3y+62=7

Solution:

The given equations can be written in the matrix form as:

1 3 2] [x 6
3 —2 5(|y| =[5
2 -3 6| |z 7

By R3 - 2R4, Ry - 3R we get

1 3 2][x 6
0 11 1|yl =113
0 -9 2| |z -5

By Ry + R3, we get,

1 3 2][x 6
0 2 3|{|yl=123
0 —9 2| |z -5

Ry
By ?we get
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1 3 2| |x 6
0 1 S{|y|l=14
0 -9 2| |z —5

By R3 + 9R, we get,

1 3 2] [x 6

3

00 3| |z 31
X+ 3y + 2z | 6
O+y+3z|=1[4
0+0+ 3z 31

By equality of matrices,

X+3y+2z=6 ..(1)

3
y + EZ =4 _.(2)
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31
?z =31 .. (3)

From (3), z =2

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

3
‘y‘+§z=4

3 —
Y+E(2}—4

y+3=4

y=1

Substitutingy = 1,z = 2 in (1), we get,
X+3y+22=6

X+ 3(1)+2(2) =6

X+3+4=6

Xx=-1

Hence, x =-1,y =1, z = 2 is the required solution.

Miscellaneous exercise 2 (B) | Q 3 | Page 63

The sum of three numbers is 6. If we multiply the third number by 3 and add it to the
second number we get 11. By adding first and third numbers we get a number, which is
double than the second number. Use this information and find a system of linear
equations. Find these three numbers using matrices.

Solution: Let the first, second & third number be X, y, z respectively

Given,
.°.x+y+z=6
y+3z=11

X+z=2yorx-2y+z=0
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Step 1

write equation as AX =B

1 1 1 T 6
A=(0 1 3[,X=|y|,B=[11
1 -2 1 z 0
1 1 1 x 6
Hence A = [0 1 3|, X=|y|&B= {11
1 -2 1 z 0
Step 2
calculate |A|
1 1 1
Al={0 1 3
1 -2 1
=11 +6)-0(1+2)+ 13+ 1)
=7+2
=9
So, |A]#0
=~ The system of equation is consistent & has a unique solutions
Now , AX =B
X=AlB
1 1 1 T 6
HenceA={0 1 3{,X=[y|l&B= {11
1 -2 1 z 0

=1 (1+6)-0(1+2)+1(3-1)
=7+2
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=9#0

Since determinant is not equal to O , Al exists
Now find adj (A)

now AX =B

X=A1lB

Step 3

Calculating X=A1B

Calculating At

1
Now A™1= ——adj (A)

Al
An A Ap|' [An An As
adjA= Ao Az Ax| = |A1z A Az
Az Az Ass A1z Az Asz
1 -1 2
A=13 4 -5
2 -1 3

A1 =1 x 1-3%(-2)=1+6=7

A1z = - [0x1-3%x1]=-(-3)=3

A1z =- 0%(-2) -1x1=-1

A21 = [1x1-(-2)x1]=-[1+2]=-3
A2=1x1-1x1=1-1=0

A2z = [1x(-2)-1x1]=-[-2-1]=-(-3)=3
Az1 = 1x3-1x1=3-1=2

Asz2 =-[1%3-0x1]=-[3-0]=-3
Az3=1x1-1x0=1-0=1
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7 -3 2
Hence,adj(A) = { 3 0o -3

-1 3 1
Now ,
1
A= — adj(A)
A
7T -3 2
A 1 3 0 -3
9
-1 3 1

Solution of given system of equations is

X=A"B

E3 ) (7 -3 2][6
y|=513 0 3|1
2] -1 3 1]]|o0
x| (42 —33 40

y :% 18 40 +0

| z —6 +33 +0
| 9

Y :% 18

| Z ]| 27

T 1

yl = {2

| Z ] 3
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Miscellaneous exercise 2 (B) | Q 4 | Page 63

The cost of 4 pencils, 3 pens, and 2 books is ¥ 150. The cost of 1 pencil, 2 pens, and 3
books is ¥ 125. The cost of 6 pencils, 2 pens, and 3 books is ¥ 175. Find the cost of
each item by using matrices.

Solution: Let the cost of 1 pencil, 1 pen and 1 book be X x, R y, T z respectively.
According to the given conditions,

4x + 3y + 2z = 150

X+2y+3z=125

6Xx +2y + 32 =175

The equations can be written in matrix form as:

4 3 2| |x 150

1 2 3| |y| = (125

6 2 3| |z 175
By R1 = Ry, we get,

1 2 3| |x 125

4 3 2| |yl = (150

6 2 3| |z 175

By R> - 4R1 and R3 - 6R4, we get,

1 2 3 X 125
0 —5 —10f{{y| = {—350
0 —10 —15]| |z —575

By R3 - 2R5, we get,
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1 2 3] [x 125

0 —5 —10| |y| = |—350

0 0 5 ||z 125
X+ 2y + 3z 125

0— 5y —10z| = {—350
0+ 0 + 5z 125

By equality of matrices,
X+2y+3z=125 ..(1)
-5y-10z=-350 ..(2)

52=125 ..(3)

From (3),z =25

Substituting z = 25 in (2), we get

- 5y - 10(25) = - 350

s -5y =-350+ 250 = - 100

~y=20

Substituting y = 20, z = 25 in (1), we get
X + 2(20) + 3(25) =125
~X=125-40-75=10
~x=10,y=20,y=25

Hence, the cost of 1 pencil is ¥ 10, 1 pen is ¥ 20 and 1 book is ¥ 25.

[Note: Answer to cost of a pen in the textbook is incorrect.]

Miscellaneous exercise 2 (B) | Q 5| Page 63

The sum of three numbers is 6. Thrice the third number when added to the first number,
gives 7. On adding three times the first number to the sum of second and third numbers,
we get 12. Find the three number by using matrices.

Solution: Let the numbers be X, y and z. According to the given conditions, X +y + z =
6

3z+x=7,ie.x+3z=7

and3x+y+z=12
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Hence, the system of linear equations is
X+y+z=6
X+3z=7

3X+y+z=12

These equations can be written in matrix form as:

11 1] [x 6
10 3||yl=17
31 1| |z 12

By R> - Ry and R3 - 3Rq, we get,

1 1 1 X 6
0 -1 2 vl =11
0 -2 2| |z —6

By R3 + Ry, we get,

1 1 1
0 —1 2
0 -3 0

XxX+y+z 6

O—y+2z| =1(1
0-3y+0 —5

X
vl =11
¥/

By equality of matrices,
X+y+z=6 ..(2)
-y+2z=1 ..(2)
-3y=-5 ..(3)
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From (3),y = g

D
Substituting y = 3 in (2), we get,

5]
2 1—|—5 5
Z = — = —
3 3
4
L= =
3
. 5! 4
Substitutingy = 3 y = 3 in (1), we get,
5 4
L —6
X—|—3—|‘3
X =3
Cy=3 5 4
B A T
. 4
Hence, the required numbers are 3, 3 and 3

Miscellaneous exercise 2 (B) | Q 6 | Page 63

The sum of three numbers is 2. If twice the second number is added to the sum of first
and third, the sum is 1. By adding second and third number to five times the first
number, we get 6. Find the three numbers by using matrices.

Solution:
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Let the three numbers be x, y and z.

According to the question,

T +y+2
r+2y+z=1
ort+y+z=6
The given system of equations can be written in matrix form as follow:s
1 1 1) |= 2
1 2 1l{yf =11
o 1 1] |z 6
AX =B
Here,
I 1 1 T 2
A=11 2 1{,X=|[y|and B= {1
o 1 1 z 6
Al =1(2—-1)—1(1—-5)+ 1(1 — 10)
=1+4-9
=—4
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Let C;; be the cofactors of t he elements a ;;in A = [a;|. Then,

2 1 1 1 1 2
C]] _ (_1)1+] - _ 1’012 _ (_1)1+2 - _ 4, 013 _ (_1)1+3 - 1‘ — _9
1 1 1 1 1 1
Cn= (-1 || =000 = (107 [|=—4,0n= (17|, =4
1 1 1 1 1 1
CS] _ (_1)3+] ) 1 — 1, ng _ (_1}34-2 ) 1‘ -0, 033 _ (_1]3-1-3 Lo -1
1 4 -—9]7T
adjA=|{0 -4 4
-1 0 1
1 0 —1
=4 4 0
-9 4 1
= A= ﬁadjjq
1 1 0o -1
-9 4 1
X=A'B
1 1 0o =112
-9 4 1 6
1 24+0—6
—18+4+6
—4
T ] )
= -
< -’
z —8

Sx=1l,y=—1land z=2

Miscellaneous exercise 2 (B) | Q 7 | Page 63

An amount of ¥ 5000 is invested in three types of investments, at interest rates 6%, 7%,

8% per annum respectively. The total annual income from these investments is ¥ 350. If
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the total annual income from the first two investments is ¥ 70 more than the income
from the third, find the amount of each investment using matrix method.

Solution: Let the amounts in three investments by % x, ¥ y and X z respectively.
Then x +y + z = 5000

Since the rate of interest in these investments are 6%, 7%and 8% respectively, the
annual income of the three investments are 6x/100,7y/100, and 8z/100 respectively.

According to the given conditions,

6x Ty 87 _ a0
100 ol 100 - 100

.e. 6x + 7y + 8z = 35000

6x 7y 8z
Al 70
%700 T 100 T 100 T

.e. 6x + 7y - 8z = 7000

Hence, the system of linear equation is
X +y +z=5000

6x + 7y + 8z = 35000

6x + 7y - 8z = 7000

These equations can be written in matrix form as:

1 1 1 X 5000
6 7 8 y| = (35000
6 7 —8| |z 7000

By R3 - Ry, we get,
11 1 X 5000
6 7 8 y| = [ 35000
0 0 —16] |z —28000
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By R> - 6R4, we get,

11 17][x 5000
01 2 |[|y|l=1 5000
00 —16( |z —28000
X+y+z 5000
0+y+2z| =1 5000
0+0— 16z —28000

By equality of matrices,
X+y+z=5000 ..(1)
y+2z=5000 ...(2)

-16z =-28000 ...(3)

From (3), z=1750

Substituting z = 1750 in (2), we get,
y + 2(1750) = 5000

=~y =5000 - 3500 = 1500
Substituting y = 1500, z = 1750 in (1), we get,
x + 1500 + 1750 = 5000

~ X =5000 - 3250 = 1750

~ x=1750, y = 1500, z = 1750

Hence, the amounts of the three investments are ¥ 1750, ¥ 1500 and ¥ 1750
respectively.
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