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Maths

Chapter 2 Matrices

Apply the given elementary transformation on each of the following

matrices.
/-I u\-l
A= LR, R,
1. -1 3,

Ans: The given matrix is,
13

A=
o)

By £ Ky get,

-1 3
A~
1 {]}

1-13
B = R, R,
2 2 54 :
Ans: The given matrix is,
[1 -1 3
B= ~
2 5 4]

R — R — R, gives,

-l -6 -l
B~
[2 5 4}

5 4
A= ,C,o C,; B =
Al {

Ans: The given matrix is,

s

A=

13

By & ¢ Cor we get,
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1 2 -1
A= , 2C,
4 01 3

1 0 2
B = . —3R,
215

Find the addition of the two new matrices.
Ans: The given matrix is,

12 -
Jj"L:

01 3}
By 2C2, we get,

1 4 -]
.e}"l."“'
[023

Now, addition of the two new matrices

(14 (3060
Lo 2 3J 24 5
i
=
I"-\.

]

4 71
y

b
o
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3 1] 3R C,+2C,.

: and then

1 342(-1)
1 0=2(1)
9 312(9)

A=l2 1 0/,c,+2C,
1

3R

and then ™3 What do you conclude from Ex. 5

By {:'-_,+ 2'{_: we get,
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1 -1 3+2(-1))
2 1 024D
9 9 112(3)

A

We conclude from Ex. 5 and Ex. 6 that the matrix remains same by
interchanging the order of the elementary transformations. Hence, the
transformations are commutative.

1 2

3 4

7. Use suitable transformation on [ - into an upper triangular matrix.

Ans: The given matrix is,

1 2

A=
Suppose L 4]
By R, = 3R e get,

1 2
A~

This is an upper triangular matrix.

1 -1

8. Convert L 3 lintoan identity matrix by suitable row transformations.

Ans: The given matrix is,
1 -1

A=
Suppose L 3

By & = 2R we get,
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By -~ -'we get,
1 -1

A~
o]

By R+ Ry e get,

]

This is an identity matrix.

L7 o
P =
S PR ]

9. Transform
transformations.
Ans: Suppose,

| 2
A~ 3 -1
0 0 _—l
3

This is an upper triangular matrix.
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Find the co-factors of the elements of the following matrices.
-1 2
1. -3 4

-1 2
Ans: Suppose = 4

Here, %= ~1L
M, =4
s = (1) (4)
= 4
a,= 2,
M.= -3

Aw_ {_”I ?{_ 3)
= 3
a4, = 3
M,= -2
= ay= (-17(2)
= =2
a,= 4.
M,= -1
wody= (=17 (1)
= -1

Maharashtra Board Solutions www.vedantu.com
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1 -1 2

-2 3 5

o 172 0 1
-1 2
A=|-2 3 3
-2 0 -1

Ans: Suppose

The co-factor of “ is given by
)
»
Now, g1
= -3-0
= -3
AII_ (_”“I(_S]
= -3
-2 5
M, =
22—
= 2+ 10
= |2
A, = (1) (12)
= —12
-2 3
M=,
= 04+6
= O
wAy = (=1)7(6)
=6
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-1 2
M. =
(VI
= 1-10
= |
4, = (-1)"'{1)
= -1
] 2
M.,
N |
= -1 +4
= 3
= (=1Y 7 (3)
=3
=l
M, =
- ‘—2 0
= -2
= -2
Aw= (-1) " (-2)
= 2
-1 2
M, = -
= -3-6
= —11
Ay = (=1)" (=11)
= — 11
T 1 2
TRl s
= 5+ 4

Maharashtra Board Solutions
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= -9
1 -1

M, =

; -2 3
= 3 -2
= |
Loy = (_I];.?“J
= |

Find the matrix of co-factors for the following matrices.

{1 3
3 4 -1 _
[ -
A - {

Ans: Suppose v
Here, %1= 1L
M, = -1
wod= (=1 (=)
= -1
s 3’
M, =4

le._ {_1}I :(4}
= —4
a, = 4,
M, =3
s A= (-1 (3)

Maharashtra Board Solutions
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= —3

a,= —L
M,=1

cody= (1Y (1)
= |

_"‘1 ! AI”:

-~ the co-factor matrix

-1 —4=™
=|

3 J

1 0 2
2 1 3
4 10 3-5
10
A= 2 1
Ans: Suppose -2 3
Here, %1 = L
1 3
A=k s
= —14
a, = 0,
200
-“iu_ 3 —5
= 10
a,= 2,
L2
T3
= -6

Maharashtra Board Solutions
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2 -5

10
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A.= -5

A, 3,

A4,= -2

A.= -T,

A,=1.

-~ the co-factor matrix

(A, 4,4, [-14 =10 -6
= | Ay Ay 4y, |=| 6 =5 -3
| Ay A A =2 -7 1

Find the adjoint of the following matrices.

2 -3
5_3 5

) [2 -3}
Ans: Suppose L3 S

Here, %1~ 2
M, =35
wd = {=1)""(5)
= 5
4,= —3
M.,=3

4, = {_I]Ilﬁta}
—
d;= 3
M, = -3
s = (1) (=3)

Maharashtra Board Solutions www.vedantu.com
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= 3

@, = 5,

M,=2

’4?9._ {_]J; !

= 2

— |:J:i | "411 :|
: A A,
- the co-factor matrix T

5 —3}
—
3002
fi A E 31
S CHET =
o = A
1 -1 2
-2 3 5
6. -2 0 -1
3 5
M, =
Ans: Now, 0 -1
= -3 -0
= —3
l+1 o
A= {_1} (_3]
= —3
-2 5
M., =
S, .|
= 2+ 10
= |2
An— (1) (12)
= 12

Maharashtra Board Solutions www.vedantu.com 13
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= -5 -6

Maharashtra Board Solutions

www.vedantu.com

14



http://www.vedantu.com/

Class XII Maths

Chapter 2: Matrices

Yedaniiv

LIVE ONLINE TUTORING

= -1l
A= (=) (=1)
= -1l
1 2

-'Mrﬁrz

- -2 5
= 5+ 4
= 9

= -0

1 -1
M, =

—2 3
= 3 -2
= |

'(1_',1 = —L AE_ = 3'& A_-'H - 2’
A"-I — —]. ]., _.-{.“ = _'g, A_‘;} = 1
- the co-factor matrix

AI'IAIEAIJ -3 -12 6
Ay Ay Ay =] -1 3 2
A A A -11 =81
-3 -1 -1l
cadi A =[-12 3 -9
6 2 1
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1 -1 2
A=[3 0 -2
7 1 1 0 3 verify that (adj A) = (adjA) A = [A -1
Ans: The given matrix is,
1 -1 2
A=3 0 =2
1 0 3
1 -1 2
LA=3 0 -2
1 D3

= 1(0+0) +1(9+2)+2(0-0)
= 0+ 11 + 0

= 1!

i - o= A
First we have to find the co-factor matrix [ '“JM'

Where, ¥~ (-1) " M,
41 0 -2
A, = {_I} M, = ‘{] 1‘
Now, y
= 0+ 10
= 0
142 j -2
A= (-1) M'.z:'l 3‘
= -9 + 2)
= -1l
1 ()
i.= (=1) "M, =
1 { } iy ‘ 0
= 0 -1
= {}
Maharashtra Board Solutions www.vedantu.com
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2 -1 2
Ajz{_l}l"”ﬂ__‘ﬂ 3‘
= — (=3 - 0]
= 3

2+2 1 2
A.*.:(_l] Mzz‘l 3‘
= 3-2
= |

" 1 =1
Ay = (_I}HMH: - ‘I OI
= — (0 +1)
= -1

: -1 2
‘4[=(_]}HM“= 0 _2‘
= 2-0
= 2

342 1 2
A‘:{_IF My, = - 3 _2‘
= —(2-6)
= 8

3+ ] _]
AJ_(_IJ M‘_‘E’ U‘
= 0+ 3
= 3

Hence, the co — factor matrix

Maharashtra Board Solutions www.vedantu.com
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A”AIEAU 0 —11 W]
‘421‘422‘431 =13 =l
“!.HAJJ Ay 2 8 3

0 3 20
sadid =[-11 1 8
0 -1 3
1 =1 2340 3 2
=3 0-=21]-=11 1 8
1 0 310 -1 3
(0+11+0 3-1-2  2-8+6
=|0+0-=0 O+0+2 G+0-6
kﬂ+ﬂ+ﬂ J+0-3 2+0+9
11 0 07
=0 110 |...00)
001
(adj A) A
0 3 2% (1 -1 2
=| =11 B 3 0 =2
0 -1 3 1 0 3
(0+9+2  040+0 0-6+6
= | =11+3+8 11+0+0 =22-2+24
kﬂ_3+3 0-0+0 0+2+9
11 0 0"
=0 11 0 ....(2)

00Tl

Maharashtra Board Solutions
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10 0 I 0 0

Al =11{o 1 0 =10 11 0 |...(3)
00 1 0 0 11

From (1), (2) and (3), we get,
Aladj A) = (adj A)4 = |A|- L.

Find the inverse of the following matrices by the adjoint method.
-1 5
N

-1 5
B - }
Ans: Suppose |3 2

-1 3
|4 -5,

=

= 13 £ 0

- A7 exists.

First we have to find the co-factor matrix
1 |_A-'-=J-:xz’ where Ay— {_]J’“: M,

Now, 4= (=11 M.

= 2
/'il_.| _ {—1;|I i .Mn

= —{-3)

= 3

AJI_ {_I}“M-Jl
= -

= -1
Hence, the co-factor matrix

Maharashtra Board Solutions www.vedantu.com 19
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:}|";r5u| Az 2 3
LA A -5 -1

sadi A =

B —

4

lea b
| I |

Ans: Suppose ‘ [
2 -2

4 3‘

= 6+ 8

4] =

=14 £ 0

= A" exist
First we have to find the co-factor matrix
- [,4!.:]2?: where 41— (-1} M,

NOW, f’in ™ {_])m M i

Maharashtra Board Solutions www.vedantu.com
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= 2
Hence the co-factor matrix

An An 3 -4
— -
An Aw 2 2

Ans: Suppose . 2 -

!
24 =[3

b lea =
]

1
= (-3-0)—0+0
=-3+0

. A7 exists.

First we have to find the co-factor matrix

—[_«’1.‘;]5\5,_ Where "4; - {—]) ilmfﬂ_

= -3

= =3

Maharashtra Board Solutions www.vedantu.com
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An= (=1)" M,

0 [
-

2 -1
=—0-0)
=0

= —(2—0}
= =2

A, = (=1) a1,

Maharashtra Board Solutions
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0 n‘
.

3 0
={-0
=10

| U‘
4_

3 0
= —{0-0)
=0

1 i}‘
=

3 3
=3-0
=3

Therefore, the co — factor matrix

An A An -3 3 =9
= | A A As (=0 -1 -2
An An An o o 3

-3 0 0
Ladid=3 —1 {]J

9 2 3

]
[ A]

R (adi A)

L
It =
i
Lt

Maharashtra Board Solutions
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= = -
= 3 K
n da

b

= 2

Ans: Suppose
1 28
sldAl=|0 2 4
0 0 3
0) 0+0
0+ 0

= 1(10
= 1(10)
= 10« 0
4" exists.

L =

First we have to find the co-factor matrix

=[4:]5 \Where
All - {\_]J

M

Now,

=0

A= -1V M,

Maharashtra Board Solutions
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0N 2
.

0 0
={0-0
=0

2 3
4_

] 5
= =10-1
= -1

] 3
=

] 5
=35-0
— 5

=2

A_;*. - {_])]I? ’w_:j.

Maharashtra Board Solutions
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3
4 p—
0 4
=—4-10
= —4
A= (-1)" M,
] 2
.
0 2
=2-0
=2

Therefore, the co-factor matrix

An A A 10 0
= | An Ax» An|=|-10 5
Au Asz Aw 2 -4

bl = =

10 -10 2
adi A=|0 5 -4
n 0 2
A '=—(adi 4
|A(a_,r )
10 —10 2
ﬂL(ﬂ 5 4

Find the inverse of the following matrices.
1 2
12 12 -1

|2
g
Ans: Suppose 2 -l

Maharashtra Board Solutions www.vedantu.com
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2
= II—
2 -1

=-1-4
=540
S A7 exists.

Consider 447 =1

( o2y [ I 0]
Aa=
L2 =1 J 0 1 J

By R, 2R \ye get,

(1 2 e ['1 ﬂ}
0 -5, -2 1

hs A

e
1 2
Py 5 5
2 1
15 5

Maharashtra Board Solutions www.vedantu.com 27
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o
| —
S
+
[
ST .,
tn | b2
e
.,
| ko

L
o,
Lh | b2
L

bJ
o,
L | b
S

|

_—

|
| — Lh| o=
L —_

—

0
5

1,422

— 5 3 5 5
2.2 41
Ls 5 5 5
1o

4| _J:I
O

Hence, 4™ is the required answer.

BN
Ans: Suppose — 4

=
2

2
sl Al=
1

=4-3
=20}
- A7 exists.

Consider A4™ =1

ARV L
-1 2, 0 1.J

By &+ £ we get,

| R I
2 |.¢'{1 ! =
-1 2, 01

By &% £ \we get,

Maharashtra Board Solutions www.vedantu.com
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—1* 17

o e
o1, 1 z_J

o

By &+ R \we get,

o1 L2,

A

. .-’2 ':5".
...z'i-: ‘J
02
0 1 2
1 2 3
14,13 11

0 1 2

4 =[1 2 3

Ans: Suppose 8 11
0 1 2
SlAl=[l 203
3011

= MN2-3)-1(1-9)+2(1-6)
= 0+8-10

= -2+0

- A7 exists.

Consider 447 =1

3 01 0
204" =[1 0 0
I 0 0 1

By & <> K e get,

= I ]

01 2 0
A2 3lat=l0 1
3011 0

=T =T

By R = 3K, e get,

Maharashtra Board Solutions www.vedantu.com
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I 0 1 0
01 2|4"'=[1 0 0
0 -5 -8 0 -3 1
By R, — R.and K iR,Weget,
10 - 21 0
01 2/4"'=[1 0 0
00 2 5 3 1
™
(3]
By *?2 we get,
1 0 -1 2 1 0
1 1 2(4'=|1 0 0
3001 5 31
2 2 2
ByR,ﬁ—Rjrdej 2R e get,
1 11
1 0 0 2 T2 2
01 0jdA'=|-4 3 -l
001 5 031
2 2 2
-1 1
A= 8 6 2
5 3 1)
2 0 -1
5 1
15 0 1 3
20 -1
A=[5 1 0
01 3

Ans: Suppose

Maharashtra Board Solutions www.vedantu.com
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200 -1
A=l 10

01 3

= 23I-M-=-0(15-0=1{5-0)
= h0H-0-5

=1£10.

-~ A7 exists.

Consider 44™ =1

2 0 -1 1 0 0
05 1 ol4a'=|lo 1 0
0 1 3 0 0 1

By oo we get,

6 0 =3 30 0
5 1 ol4'=l0 1 0
0 1 3 0 0 1
By"r"1 - Rz, we get,

1 -1 -3 3 -1 0
5 1 0ol4'=l0 1 0
0 1 3 0 0 1
By &~ 3K e get,

1 -1 3 3 -1 0
0 6 15(4"'=|-15 6 0
0 1 3 0 0 1
Bsz‘ SE,. e get,

1 -1 -3 3 -1 0
0 1 0|d'=-15 6 -5
0 1 3 0 o 1

By R+ Rand R~ K., \\jo get,

Maharashtra Board Solutions www.vedantu.com
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10 -3) -125 -5
0 1 0l4'=|-15 6 -5
0 0 3 15 6 6
T
S
By 3/, we get,
1 0 -3 -2 5 -5
0 1 0|4A'=|-15 & -5
0 0 1 5 -2 2

By %t 3% \we get,

1 0 0 3 -1 W
0 1 0fd4'=|-15 6 -5
0 0 1 5 2 2
3 -1 -1)
nA4'=l-15 6& -5
§ 2 17

Miscellaneous Exercise 2(A)

10 0
A=210

11f 33U , then reduce it to 13 by using column transformations.
Ans: The determinant of matrix A is,

100
=210

331

S Il 0) 0+0

A

=1+ 10
“.4 is a non-singular matrix.
Hence, the required transformation is possible.
100
10

2
331

A=

Now,

Maharashtra Board Solutions www.vedantu.com 32
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21
A=101
2 If 11 1
Ans: The determinant of matrix A is,

21 3
=l 01
111
= 2(0-1) —1{1 —1) +3(1-0)

= —2-0+3

A

= 1«10
~.4 s a non-singular matrix.
Hence, the required transformation is possible.
213
A=[101
Now, 111

ByR1 R, we get,
11 20
A -{1 01

11

By B~ R and &~ & e get,

-~

11 2)
0 -1 -1
0 0 -

A~

h

By (=1) & ang (1) R e get

Maharashtra Board Solutions www.vedantu.com
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Check whether the following matrices are invertible or not:
1 0
4l ¢ 1

) _[l U}
AnNs: Let 01

10
4 :‘ﬂ 1‘
Then,
=1 -0
= | £ 0

“.4 is a non-singular matrix.
Hence, 4 ' exists.

Maharashtra Board Solutions www.vedantu.com 34
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= 1-1-40
“.4 is a singular matrix,

Hence, 4 ' does not exist.

1 2]
5 [3 3

T_|:l 2}
AnNs: Let i3
1 2

|4 =
33

Then,
= 3 -6

= =3 £ 0

“.4 s a non-singular matrix.

Hence, 4 ' exist.

1 3
6. LID 15

4_[2 3]
AnNs: Let 1015

V o3
Then, 10 15
= 30— 30 =0
-4 s a singular matrix.
Hence, 4 ' does not exist.

cosf} sinf?
7. sinf  cosd

i = cos@t  sinf)
AnNs: Let‘ | sin® cost

Maharashtra Board Solutions
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secl  fantd
fanll  sect

Then,
= gec’t — tan’l

=1+ 10
.4 |s a non-singular matrix.

Hence, 4 ' exist.

sec)  tan@
8. land secd

= sect tant)
Ans: Let T tan@ yech
secl)  tand
fanl?  xect

Then,
= sec’tl — tan’l

=1 <0
~.4 |s a non-singular matrix.

Hence, 4 ' exist.

3 4 3
1 1 0
9, 1 4 5
34 3
1=111 0
AnNs: Let R
3 04 3
|4 =t 1 0
Then, b4 3
= 3(5-0) —4(5-0) +3(4-1)
= 15 - 20 +9

Maharashtra Board Solutions www.vedantu.com
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= 4 £ 0
.4 is a non-singular matrix.

Hence, 4 ' exist.

1 2 3
2 -1 3
10 1 2 3
1 2 3
A=2 -1 3
Ans: Let ' 2 3
I
|4 =2 -1 3
Then, e

= 1(-3-6) —2(6-3)+3(4+1)
—: =11 — 1 & 5
= -=15+15 0

“.4 s a singular matrix.
Hence, 4~ does not exist.

1 2 3
3 4 5
11 [4 6 8
I 2
A=|3 4 35
Ans: Let N
123
|4 =3 4 3
Then, 468

— 1(32 — 30) — 2(24 - 20) + 3(18 - 16)
= 2-8+6

Maharashtra Board Solutions www.vedantu.com
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— —%+8 0
-4 s a singular matrix.
Hence, 4~ does not exist.

1 2 3 B =1 2

i

12. Find AB, if I -2 3] and ' 2] Examine whether AB
has inverse or not.

Ans: The multiplication of matrix AB is,

1 =17
7w %
AB ] x |1 2
", R
(1(1) + 2(1) + 3(1) 1(-1) + 2(2) + 3(-2)
—
Ll{l} + (=2)(1) + (-3)(1)  1(-1) + (=2)(2) + (-3)(-2)/
1+2+3 -1+4-6)
= |
1-2-3 —-1-4+6)
6 -3
wll 4 1 |
'~ A
6 -3
i z'iB =
4 1
= 6 - 12
= -6 £ 10
~.4 |s a non-singular matrix.
|
Hence, (AB) " exist.
x 0 0
A=0 v 0
13. If 00 is a nonsingular matrix then find A™ by elementary

row transformations.
20 0]
0 1 0

Hence, find the inverse of L? 1

Ans: Since 4 is a non-singular matrix, then find 4~ by using elementary row
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transformations.
We write 44 = 1

x 0 0 1 00
S0y 0lAaT=]0 10
001

.,"D{]z

By L 'l\ ,
™
— 0 0
1l 0 0 =
01 0jA'=|0 L 0
¥
0 0 1 |
0 0 -
LN F4
(
L 0 0
x
A= 0 4 0
J_.-‘
0 0 4
b, z
2 0 0 0 A
0 1 0 0 ¥y 0
Comparing L’ @ " with L 0 =
Weget’ ,‘E=2._]J=|,Z=—l
Slx=12,1y=11= Llz=1-1= -1
.-’] \I
— 0
2
240 0 0 1 0
¢ 1 0 0 0 -1
0 0 0 is )

1 2

il
14. If 3 4] and X isa 2 x 2 matrix such that AX =1 . then find X
AnNs:
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We will reduce the matrix 4 to the identity matrix by using row
transformations. During this process, { will be converted to the matrix & .

We have AX — 1.

12 1o
b -6
3 4) 01y

By &~ 2K e get,
"

1
3 1

Find the inverse of each of the following matrices (if they exist).

1T -1
15. 2 3]
I =1

y [ q
AnNs: Let 2 3]

= 3 + 2

= 5 £ 1
=4 exists,
Consider A4 = f
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By &~ 2R we get,
-1 ‘1 )
A [|
¢ 5 -2 1
1
By 5 we get,
("
1 1}1_1_1 i
o 5)° 7|2 1
- v 5 5

3 1
1 ﬂ A’l_ 5
0 1 2 1
5 5
YR 301
512 1/|

= =3 £ 0
-4 exists,
Consider 44 - {

R
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By & <K we get

el

1 3
L
AnNs: Let 2.7

| 3
oA :‘

27
= T7-6

=1 £10
- A7 exists.
Consider A4 = {

el
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-3
e 7
4
[z -3
18. L7 3.
3
A =
Ans: Let |7 5.
2 -3
w4 =
7 5
= 14 + 15
= 20 £ 0
-~ A7 exists.

Consider 44 = f

£l
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>
7 4

~l4| =

= 8 -7

= | £ 0
s A7 exists.
Consider 44 = {

T 1
e I
I —
—_
B

L
I
1
- —
—_ =
[T—
o
<
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y T, we get,
; )
- J—
7147 = 7
0 1 -7 2
3
R| _} R| - .IEJ.
By 7, we get

3 —-10
20. L2 7

) _[3 —m]
Ans: Let = =
3 -10

a4 =
2 -7

= =21 + 20
= =1 &+ 10

- A" exists.
Consider A4 = I

3 -10] . 10
2 -7]7 o1
By %~ & we get,

R ]

By R, zﬁ,we get,
A =
0 -1 -2 3
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By - R*,We get,

b e D

By &+ 3% we get,

o i

3 =1 2
= 2(4 + 6) +3(4 — 9) + 3(—4 - 6)
= 20 — 15 - 30

= —25 + 0

- A7 exists.

Consider 44 = [

2 -3 3 1 00
2 23|4'=|010
3 -2 2 00 1

j -2 2 0 0 1
2 2 3lAat=]0 1 0
2 -3 3 1 0 0

By & & we get,
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1 -4 -1 0 -1 1
2 2 3l4Aat'=10 10
2 -3 3 1 00

By & = 2Hand &~ 28 we get,
1 -4 -1 0 -1 |
0 10 5|4'=1|0 3 =2
0 5 5 1 -

5

By “'0/ " we get
1 -4 =] 0 -1 ]
0 1 ]A"= 0 3

2 10 5

0 5 5 I 2z -2

By &+ 4R.gng B 3K e get,

[ T I 1
10 1 0 5
01 Lla=]0 2
2 10
00 > T
I 2] i 2

2
[5)#
By “7/ | we get,

1

1 0 1 0 5
0o 1 Lla=lo 2
2 10

0 0 1 2 1

5 5
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R
R—fijm
By &~ £ and 277 we get,
-, 3]
= 0 h
1 0 0 3 >
01 0j4'= —l_ ! 0
5 5
0 0 1 5 :
|5 3 i
-2 0
|
oA ol -1 1 0
2]
1 3-2
-3 0-5
oo |2 5 0
] 3 -2]
1 =|-3 0-5
Ans: Let 2 5 U]
1 3 -2
o4 =3 0 -5
2 5 0
= 1{0 + 25) + 3(0 + 10) + 2(—-15 — 0)
= 25 + 30 =30
= 25 £ 0
= 4" exists.
Consider A4 =/
1 3 =2 1 00
=30 =5(4'=(010
2 5 0 001

By R, — R+ 3R|,we get
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1 3 =2 1 0 0

0 9 —11|A4"'=1|3 1 0

2 5 0 0 0 1

ByR >Rj—2ﬁ_’weget

1 3 =2 1 0 0

0 9 —11/4'=1]3 1 0

0 -1 4 -2 0 1

ByR }1f*93_.’weget

1 3 =2 10 0

o & 11 i 11 B
9 39

0 -1 4 -2 0 1

By & > £t K e get

1 3 -2 | 0 0

01 _ﬂ At = l_ ]_ {)
9 3 9

00 2 DS, |

i 9 | 3 9 |

10 3 0 L 0
3 3

o1 -Lipol Loy
9 309

00 2 S 1y

I 9 | | 39

L
R1—>(Jq R,
By V23 we get
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1o 2 o 1 9
3 3
o 11| s Iy
9 3 9
0o 0 2 3L 2
I 9 | 5 25 25
R, — F;‘l+[£ R,
By P we get
. - i 1 1
10 % 0 3 0
01 0[A4'= —3 215 %
X
0 0 I 319
- - | 5 25 25
R,—}R,—[E]R
By 3 we get
5 _6 3]
01 0/4'= —% g %
0 01 31 9
I 25 25
{1 2 3
5 5
Al |22 4 U
5 25 25
I
5 25 25
| 25 -10 -15
LA = — =10 4 1]
25
-15 1 9
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Ans: Let
20 -1

Sd =510
0 1 3

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

= 6-0-5

=10

- 4" exists.

Consider 44 = [

2 0 -1 10 0

51 0j4a'=]010

0 1 3 001

51 0 01 0
2 0 -1(A"'=1[1 00
0 1 3 001

1 1 2 -21 0
20 =1{4'=11 0 0
0 1 3 0 0 1

11 2 -2 10
0 -2 —-5/4"'=15 -2 0
0 1 3 0o 0 1
By &+ 3R we get,
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|4 = 1(0 - 3) —2(0 +1) - 2(0 - 2)

= -3-2+4
= =120
=4 exists.

We have A4 - I

1 2 -2 10 0
0 -2 1/4'=]01 0
-1 3 0 001

By f > £+ K e get

1 2= 1 0 0
0 =2 1(4A'=|010
0 5 -2 101
By K, — R + 2R, , we get
1 2 =2 1 00
0D -2 1|A'=|010
0 1 -0 1 01

1 2 =2 1 00
D 1 o0jAT=1]1 21
0SS 010

ByE » B = 2R, gnq B = R+ ERA,Weget
1 0 =2 -1 -4 =2
D1 0lA4A"'=]l 2 1]
0 0 1 2 5 2

By & > £+ 2R, e get

p—

6 2
21
2

o o -
= —
==
-
II'_
]
Ln
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LA=1 201
252
Cos() —Sin{? 0
A =/ 5ing Cos& 0
25. Find the inverse of 0 0 ! by
(i) elementary row transformations
Ans: The determinant of matrix A is,
Cos 0 —Sin 0 0
|4| =|Sin @ Cos 6 0
0 0 ]
= cosd {(.‘nﬁﬂ — ﬂ] + sini? (.u'ri'ﬂ — ﬂ] + 0
= cos' + sin’0
=1 £ 0
~ A" exists.
Consider A4 - I
Cos 8@ —-Siné@ 0O 1 00
Sin® Cos@ 0|4d'=|010
0 0 1 001
By Cos8 = K , We get,
Cos’0 —Sin0Cos 0 0 Cos @ 0 0
Sin @ Cos @ 0l4"'=|0 1 0
0 0 I 0 0 1
By R+ Sin @ = R, we get
1 )] 0 Cos 8 Sin 6 {0
Sin Cos® 0[A'=| 0 I 0
0 0 ] 0 0 1
By & S x B e qet
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1 0 0 Cos 0 Sin 0 0
0 Cos0 0|4"'=|-Sind CosO Cos™0 0
0 0 I 0 0 I

& l ™,
L )J x R
By Cl'?.'i"!.r ’ We get

1 00 Cost) Sind
01 0|A"=|-Sind Cost) 0
001 0 0 1

Cost Sinf) 0

A =] —Sind Cost 0

0 0 1

(ii) elementary column transformations
Ans: The determinant of matrix A s,
Cos 0 —Sin O 0
|4| =|Sin @ Cos 8 0
0 0 ]
= cosf ({.‘uﬁﬂ — ﬂ] + sinf {.';i'nﬂ — ﬂ] + 0
= cos't) + sin’f
= 1«10
4" exists.
Consider 474 = {

Cos @ —Sin @ ] 1 0 0
A" Sn® Cos@®@ 0O =|010
0 ] 1 001
By (€05 0) < € e get,
Cos*0 — Sinf 0 Cos® 0 0
A" SinfCas Cos 0| = 0 | 1]
0 0 | 0 i |
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By = Sinf = , we get

1 —Sim@ 0 Cosél 0 0
A0 Cos8 0] = |-Sing 1 0

0 0 1 0 0 1
By Cot+ S8 = € e get

0 Cosf = | =Sind Cos 8 ]

1 0 0 Cos 0 Sinf) Cost) 0
0
{ ] | 0 0 1

(@) ¢
By Cﬂ'ﬁ{-’ ) , we get

1 0 0 CosH Sing 0
A'NO 1 0| = |-Sin® Cos8@ 0
00 1 0 0 1

Cos@ Sin? ]
A = -Sin6 Cos® D
0 0 1

2 3 1 0
A :[ } . B :[ :| . i i 141
26. If 12 3 1] find AB and (") Verify that (AP} ~ B A
Ans: The multiplication of matrix AB is,

23 10
AB =
1 2113 1
249 0+3 11 3
— =
l+6 0+2 7 2

11
) - |

A

= 22 - 2]
= 1 £ 0

. I
~{4B) exists.

Now, (AB)(47) T
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TR

By % we get,

B

By &~ 3 \we get,

= 4 -3
=1<0

- A7 exists
Consider 474 =/

2 3_;1": 10
1 2 01

By & < K. we get,
[I 2}1_._: {1 ﬂ}
203 01
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By B, = 2R e get,
|:I 2] {1 1}
_z'f =
0 -1 1 -2
By (-1)&, , We get,

o]

By & ERJ, we get,

b B

B -

10
31

= | -0
=1 <10

B exists.
Consider 887' =1

o)

By 3R we get,

o= s
e[

o [

2-=10 -3
=
—h-1 9+2
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From (1) and (2), (4B) — B A

4 5

Al !
27. If 21 . then show that 6
Ans: The determinant of matrix A Is,

4 5
4] =

21
= 4 — [
= -6 £ 10
~ A" exists.

Consider 44 = I

451 1w
I.'| .I'-Ii =
21 01

By 3 ,We get,

—_— = | LA
e
|
Il

0
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From (1) and (2) 4 = /6 (4=57)

1
A - [
28. Find matrix X such that AX = B where B

2
1 3

Ans: The matrix equation can be written as,

AX = B

[I 2]){:[(1 |}
-1 3 2 4
By &% & e get

o 5

[5)x

By 3/ we get
0 1
Z
5
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By & ERJ, we get

4 1
L0 i
x=|72
01 2 ]
5

A
Ax =] 3
2
— 1
5
1 23 1
A= 11 2 B =2
29. Find X | if AX = B where U8 e and 3.

Ans: The matrix equation can be written as,
AX = B

1 2 3] 1
-11 2| X = |2
12 4 3

By &:* £ and &~ & e get

2 3 l
3 5|x =3
00 2
"u
5=
By “3/ | we get,
3
12 '
01 %X: I
00 1 2
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X

Il
B = —

Fd tad | =l e | =

A

bd ik | =0 | —

A {1 1] [4 1} {14 ?}
30. If 1 2] 3 1] and 31 %] then find matrix X such that
AXB - C
Ans: The matrix equation can be written as,
Ax#h - C

1 17 24 7
(XB)=
1 2 31 9

. A

First we perform the row transformations.

R~ R

By , We get

[ o[

By B Rz, we get
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I 0 17 5
(XB) =
01 72
17 5
L AXB =
72

1

4 1 17 57
X =

L 1} L 2|
Now, we perform the column transformations.

O O

By *, We get,

¥ [1 4} _ [5 1?}
1 3 B
By &~ 4C we get,

X!l u} _ F —3}
1 -1 2 -1
By'[ 1) C-“f,we get,

-G

By & ¢ we get,

1 2 3
X v =
0 1 11

1 2 3

1 1 5§
31. Find the inverse of L2 4 7 by adjoint method.
Ans: Let the matrix be A,
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3
5
7
2
L
4

= 1(7 - 20) — 2(7 - 10) + 3(4 - 2)
= =13 +6+6=-120

A7 exists.
First we have to find the cofactor matrix
a LAHJJnJ where Ae’.'_ {_1}“II -M.-_,-
4 1 5
A4,= [—I)Han‘ ’= 7T-20= -13
4 7
Now,
2 15
Ap= ()" M,= = ~(7-10) =3
G U
143 1 1
A= (1) M|3:2 =4-2=1
. 23
| [_I}IIM”__L 5‘= —(14 -12) = -2
247 I 3
A‘l'!l: -1y e — -|'r — ﬁ - I
o () ]
2+ 1 2
A‘ﬂ;_ {_]} ! “3-_2 4= —(4_4} =ﬂ
34 2 3
"’lz(—'}'lMlz‘ 5‘: 10 -3 =7
H+32 1 3
RV AR
1 2
A= (-1) 1M3_~,:L = I =2 = -1

Co — matrix will be

Maharashtra Board Solutions www.vedantu.com

64



http://www.vedantu.com/

Yedantiv

Class XII Maths Chapter 2: Matrices LIVE ONLING TUTORING
A, A, A, [-13 3 2
A."I :‘1_—._—. A:I; = |2 I 0
AFI A;z f‘f_u_ 7 -2 _l_
-13 -2 7
adj A = i o1 =2
2 0 -1
1
A = —(adj 4
13 -2 7]
= Ll 3 1 -2
20 -1
13 2 -7
A= |3 -1 2
-2 0 1
1 ¢ 1
0 2 3
1 2 1

32. Find the inverse of
Ans: Let the matrix A be,

by adjoint method.

I 0 ]
A=0 2 3
1 2 1

4 = 1{2 = 6) — 0(0 — 3) +1(0 - 2)

= -4 -2
= -6+ 0
s A7 exists.
First we have to find the cofactor matrix
= 1V
[ “ - where A= (1) M,
. 2 3
A= (-1)" M, = , I‘ =2-6= -4
Now
2 0 3
A= {—1}' M, = —‘ ‘ =0-3=-3
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: 0 2
41_ _Ili-.le_ _{]____2
| { ] | -l 1
, 01
A= (-1"M, = — = _0-2 =2
S A
s 11
Ay = {_I} M, = _1 I\ZI_IZG
10
A= (=) My, = ‘=—2—D=
1 2
g 1 0
A, = (-1Y"'M, = =0-2=-2
= = [
A= (-1)7 M, = S [ g
32 32 {} 3
o1 1 0
Au- (_1) ""f3= ‘ﬂ 2‘ = —'D=2-
4 -3 -2
adi (A) = [-2 0 -2
2 -3 2
A‘:L-adf{‘!}
A Y
—4 -3 -2
A‘—lﬁ—ﬁ 0 -2
-2-3 2|

33. Find A ' by adjoint method and by elementary transformations if

1 2 3
A= 11 2
1 2 4
Ans: The determinant of matrix A is,
12 3
l4) =| 1 1 2
1 2 4
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= 1(4 —4) — 2(—4 - 2) +3(=2 - 1)
= 0+12 -9

= 3 £

- A7 exists.

A7 py adjoint method :

We have to find the cofactor matrix

= /I'.._ mr (23 ;
I: '-'_jxj1where 1{-‘ { I} M&'

NOW, AII_ (_U "wll

| 3

f—
2t

A= (-1)" M,
-1 1

o
|

= -2-1=-3

A= (-1)" M,
23

=
2 4

= (8 6) = 2

=4-3 1
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Ay~ {-1}"" M,

Ay = (_IF 3’”33
] 2
==
I 1
=1+2 3

The cofactor matrix

Ay Ay A, 0 6 -3
A, A, A, [=]=2 1 0
A, A, A, 1 -5 3

adid =6 1 5
300 3

- 1
A = —(adi 4

0 -2
U6 15
2

-3 0 3

47 by elementary transformations:
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Consider 44™" = 1

By %% & and &~ & we get,
1 2 3 1 00
S0 3 514" =101 1 0
0o 0 1 1 0 1
2
By “*/  we get,
1 23 1 00
0 1 > A = 1 1 0
3 3 3
001 -1 01
By‘CE1 ERz,we get,
1o -1 .z
3 3 3
0 1 E A= l l 0
3 3 3
00 I -1 0 1
]
R+ —R R,-=R,
By i “and , We get,
o -2 1
100 33
D10[A4'= |2 % —g
001 I :
11} ~2
.'..4":56 1
30

1 01
A=1(023
34. Find the inverse of N
transformations.
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Ans: The determinant of matrix A is,
101

|4 =10 2 3
121

= 1(2-6) —0+1(0-2)

= -4 -2

= -6+ 0
=4 exists.

Consider 474 =
101

1 00 1 0 -1
A'N0o 2 3| =01 0
1 20 0 0 1
By &€ € we get,
1 0 0 1 -1 0
ANo 3 2l =0 0 1
1 0 2 0 1 0
By & & we get,
1 0 0 1 -1 0
AN 1 2| =|0 =1 1
1 -2 2 0 10
By = ECJ,We get,
1 0 0 1 -1 2
A0 1 0 =0 =1 3
1 -2 6 0 1 -2
At
[1 ,
By “%/  we get,
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1 -1 1
100 3
A0 1 0 -0 -1 %
1 -2 1 :
0 1 —=
3]

2 L 1]
1 0 0 3 3 3
‘I'DI{]:—%{]%
0 01 l __l
| 3 3 3
14—12
1= 3 0 3
ﬁz 5 _
1 2 3
1 1 5§
2 4 7

35. Find the inverse of by elementary row transformations.

AnNs: Let the matrix A be,
1 2 3

A=[11 5
2 4 7

12 3
R T I

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

= -1+ 0
~ 4" exists,
Consider 44 = {
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10 0 13 2 -7
01 0[4'=]-3 -1 2
00 1 20 1

13 2 -7
A= 3 1

. . . A=
36. Show with usual notations that for any matrix La"JEﬂ
(|) A Ay, +a,A,+agA, =0

Ans: Say the matrix A is,

tyy dyy

A = I:“af]m = |y Oy Ay
ﬂ';] d]z ﬂ'-;t
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= —[G'h LTI LPTE }

= Tt ands

1532 ”I I ﬂ'l %
4,= {_1) M:: = .
iy iy
=iy, @y
243 ay
"42.'!-= {_]) JM-._-‘=_
fy sy

= —(a,ay  apay)

=oTdydy oy,

Sty Ayt an A+ ad

=y (_alzﬂu + ﬂuﬂsz}"' a. (a,,a; —ay;a;, ] +dy I(_‘]'HH:»: +a,a;, )
= =), @2yt 4,80y )80y — Gy — 4305+ 4,3,y
= 0

(“) a,A,+a,AL+a,A,, = |“'\|

Ans: The value of All s,

3 I=1 ty oy
i L_l} M”:“az ﬂ;
d,
d.= ()M = T
& U lay ay
Al_.!_: (—]]J_E‘Mu:— ﬂlII HZE
ﬂ"ll a.'!-l

Sty asd s+ oan A,

oy iy i iy gy
= 4, = +oa,
(i gy iy gy Ay s
o) thy Gy
= |ay @y ay = |4

Gy Ay U
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ot

-1

37.If L and
XA - B.
Ans: Consider X4 = B

, then find a matrix X such that

101 1 2 3
xlo23/ =1 15
121 2 4 7
By &~ & we get,
M 0 0 1 2 2
xlo 2 3[=[1 1 4
120 2 4 5
™
L
By “2/ °, we get,
1 0 0 ‘:2
x|o 1 3|=|1 = 4
2
118 |22 5
By &~ 3¢ we get,
10 0 'i‘;
xlo1 o= = 2
2 2
1 1-3 s 5
=1
e,
By “ 7/, we get,
.
100 3
vlorol =1 L2
2 6
11
2 2 L
3
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-

By '~ Ciand ¢ € we get,

2 2 1
1 0 0 o33
tlo 1 o/ =102 2
N 6 3 6
L 505
303 3.

4 4 2

2x =2l s s

10 10 2

Practice set 2.3

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

Ans: According to the given question, the equations can be written in the matrix
form as :

2L

This is of the form 4Y = 8 where

1 27 ¥ 2]
fi b { 3 , X ) { } B g {ﬂ
2 3] *1 and 3]

Now, we have to find 4™

1
2

2
1

A

= 3 -4
=1 = 1
A exists.

Consider A4 =1
1 27 e 10
23] 01
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By R, 2R1, we get

[:J ﬂ‘{_l: [Iz ﬂ

By{ 1-}R’-,we get
[I 2] i [1 {1]
0 1 201
By‘EE1 mz,we get

oo ]

Now, multiplying 4X = B by 47 we get,
A (AX) = 4B

(4 A)x = 4'B

X = 4R

<
L[

So, So, So, by equality of matrices
x = 0.5 = lis the required value.

2X+y=42x y=5

Ans: The given equations are:
x+v=42x wv=235

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

o [x] (4
21 [y |5
Now, this is of the form 4Y = 8

= X=A'B

h
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_3}
=

1

So, by equality of matrices.
x =3y =1

32x +06y =8 x+3y =35

Ans: According to the given question, the equations can be written in the matrix
form as :

b3

This is of the form 4Y = B where

LT
13 V] and 5

Suppose us find 4

2
i =" %
1 3
= 06-606 -0

.4 " does not exist.
Therefore, * and * do not exist.

Maharashtra Board Solutions www.vedantu.com 77



http://www.vedantu.com/

Yedantiu

Class XII Maths Chapter 2: Matrices LIVE ONLING TUTORING

Solve the following equations by reduction method.
4. X +y =53 +5 = -3

Ans: According to the given question, the equations can be written in the matrix
form as :

HHEN

2 1] [x]T [ 5]
o ol -1
[2x+y]| [ 5
_m:@] - [21]

So, by equality of matrices.

2x +y =5 {l}

Ty = -21..(2)

From (2), ¥ ~ 3

On substituting * = 3 in (1), we get,

2y =3 -3

L2y — R

~x =4
Therefore, * = 47 = =3 is the required value.
g X+ 3y =12 3x+5y =4

Ans: According to the given question, the equations can be written in the matrix
form as :

6L

By R, - 3R , We get
1 3] [x] - Coan
0 4|y L2
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[

e

So, by equality of matrices
X+ 3y =2 {1]

1

=
From (2), 2
1)
2'in (1), we get,

3
On substituting

3
¥ ——= 2

2

] I
T=n )= :
Therefore, 2 2 is the required value.

63X ¥Yy=L4x+y=6

Ans: According to the given question, the equations can be written in the matrix
form as :

3-1][x] _ 1
4 1] |»v| |6
By 45 and & we get,

b SIG)

(120 — 4y 4

|0+ ?J B [M]

So, by equality of matrices
12x 4y =4 ... (1}

7y = 14 ... (2)
From (2), ¥ = °
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On, substituting ¥ = 2 in (1), we get,
12y — 8 — 4

2 =12
~x =1

Therefore, ¥ = 17 = 2 js the required value.
75x +2y =4, 7x +3y =5

Ans: The given equations are,

Sx 4+ 2y =4l

Tx + 37 =5 oo, (2)

Multiplying Eq. (1) with 7 and Eq. (2) with 3
35¢ + 14y = 28

35x + 15y = 25

'I_

b
Il
Lt

ot
Il
13

By putting ¥ = ~2 into Eq. (1)
Sx+ 2y =4

—=5x + 2(-3) = 4

=5r—6 =4

=5 =4+6

=5y — 10

= x 105

=x — 2

Therefore, ¥ = 2.7 = ~3js the required value.

8. The cost of 4 pencils, 3 pens and 2 erasers is Rs 60 The cost of 2
pencils, 4pens and © erasers is Rs 80 whereas the cost of & pencils, 2 pens
and 2 erasers is Rs 70 Find the cost of each item by using matrices.

Ans: Suppose the cost of 1 pencil, 1 pen and ! eraser be &5+ &5 and Rs z

respectively.
Then, according to the given question,
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4x + 3y + 2z = 6l
2x + 4y - 6z = ),

ie, x + 2y + 3z = 45
6x + 23y + 3z = 70

These equations can be written in the matrix form as :

4 3 2 |x ()
1 2 3| |y| = |45
h 23 z gl

1 203 45
4 3 2||y|=|60
RNz N 70

By R, = 4K and &~ 6K we get,

1 2 3| | x 45
0 -5 —10| |¥| = |[-120
0-10 -15] |z ~200
By R, ERE, we get,

1 2 3] ([=x 45
0-5-10||»| = |-120
0 0 -5 |z 40
[x + 2y +3z 45

0 5y 10z| = | 120

_ﬂ F O+ 5z 40

So, by equality of matrices

¥+ 2y + 3z =45 ......(1)

— 5y — 10z = — 120 .......(2)
5z - 40

From (3), = - 8

On substituting = — 8 in (2), we get,
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S5y 80 = -120

. Sy = —40

Ly o= 8

On substituting * = 82 = 8in (1), we get,
¥+ 16+ 24 - 45
Lx o+ 40— 43

Lx =5
Lx=5y=8z=28
Therefore, the cost is & 3 for a pencil, £ 8 for a pen and & 3 for an eraser.

9. If three numbers are added, their sum is 2- If 2 times the second number
is subtracted from the sum of first and third numbers, we get # 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.

Ans: Suppose, the three numbers be *-* and = . According to the given
conditions,

r+y+z=2

x+z 2v=2§
ie,x 2y+2 =28
And ¥ 7 3% =4,
e, 3x+y+:z=4

Therefore, the system of linear equations is

x+yv+z=2

¥ 2y +:z=2%8
Ix+y+z=4
These equations can be written in the matrix form as :
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11 1] [a 2]
0 3 0 =16
0 -2-2]| ]z -2
[x + v + 2
0 3y+0]=1|6
00— 2y — 2= -2

So, by equality of matrices
¥+v+z=2... (1)

2y — 2z = =2 .......(3)

On substituting ¥ = ~2 in (3), we get,
-2(-2) 2z = -2

=2z — -0

nz -3

On substituting ¥ = 2= = 3 in (1), we get,
r—-24+3 2

nx -1

Therefore, the required numbers are '+ =2 and 3.

10. The total cost of 3 T.V. sets and 2 V.C.R.sis Rs 35000 The shop-keeper
wants profit of Rs 100¢ per television and Rs 300 per V.C.R. Hecan2 T. V.

sets and 1 V.C.R. and get the total revenue as RS 21.300 Find the cost price
and the selling price of a T.V. sets and a V.C.R.

Ans: Suppose, the cost of each T.V. set be £ * and each V.C.R. be RY¥ Then

the total cost of 3 T.V. setsand 2 V.C.R.’s is &5 (3% + 2%} which is given to be
Rs 35,000

S3x o+ 2y = 35000

The shopkeeper wants profit of & 1000 per T V. set and of & 300 per V.C.R.
So, the selling price of each T.V. set is % (x +1000) 3nd of each V.C.R. is

Rs {y + 500)

So, selling price of 2 T.V.setand 1 V.C.R.is

Rs| 2(x + 1000) + (y + 500)] which is given to be R 21,500.
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~2(x + 1000) + (¥ + 500) = 21500
S2x 4+ 2000 + v + 500 = 21500
“2x + o= 19000

Therefore, the system of linear equations is
Ix + 2y = 35000

2x + py = 19000

These equations can be written in the matrix form as :

Ll
=t

: x]  [35000
| 15000
By &~ £ we get,
2 17 [x]  [1oo00
3 20 (¢ [35000
By R, = IR, \ye get,
1Tl [ 19000
0 |»] | 3000

[ 2x+y 19000
Tox=0| | 3000

So, by equality of matrices
2x +y = 19000 .........(1)

—x = =3000 ........[2)

From (2), * — 3000

On substituting & — 3000 jn (1), we get,
2(3000) + ¥ = 19000

sy o= 13000

]

[l
=

So, the cost price of one T.V. set is &5 3000 and of one V.C.R. is & 13000 gSq
the selling price of one T.V. set is &5 4000 and of one V.C.R. is & 13500

Miscellaneous Exercise 2(B)

Choose the correct answer from the given alternatives in each of the

following questions
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2 . 4 a
A —‘ al adj A _‘ I
1. If - @ P then the values of * and ! are,
a a=—-2b=1
b a=2hb-=4
C. a =2b= -1
d. a=1bh = -2

let us suppose a matrix & such that

be [u v}
"W X

So now adjoint of this 2 * 2 matrix £ will be said as “¥-* which is

xr —v
x| 7]
L

Now we compare the two matrix & and @< X"

We see that the right diagonal elements are interchanged and in the left diagonal
only the element are multiplied by -!

So comparing the Matrix <4 and “4 4 in this matrix the property will satisfy.

according to that,
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So the left diagonals element interchange then the value of #— | and since the
row I column ! element remains but multiplied with -1 therefore - —2,

Therefore the value of ¢— —2 and -1,

The correct answer is (a).

0 |]
2. The inverse of [1 0] s

bl
a 01
d. None of these

Ans: The matrix B is,
i [u 1}

1 0O
1Bl =0-1

= -1+£0

B is a singular matrix; therefore, it is invertible.

Let G be a cofactor of by in &

Now,

C,=0
C,= -1
C,= -1
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C,=10
0o 17 TJo -1

E.Jr- B = =
adnB) [—1 n} [—I n}

1 :
B = — adiB

| B

A = o Ay
3. If L J and AladiA) = k[,then the value of Kk is

a. I
b. -l
C. ]
d -3

Ans: The given matrix A is,

A(adid) = ! 2} -]_2_]2]
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1 0
Aadid) = 3
{ri iF } 3 |:ﬂ |j|

A (adid) =31
Afadi A)= K

= k-3

The correct option is (d).

2 -4
S
4.1f 3 11 then the adjoint of matrix A is

-1 3
a. 4 1]
= A
b | 3 2]
=
C. 4 2]
-1 -3
d 4 2

Ans: The matrix A be,

2 -4
A =
N

Let € be the cofactor matrix of matrix <
Co— (1M, -

Co— (1) "M, 4

Co= (1) "M, = -3

Co= (-1)7"M, -2
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a. I

b. -2
C. 10
d -0

Ans: The give matrix is,

el

The correct otion is (b).
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PR
T
6. If -1 -Z] then A™ does not exist if » =

a.

b + 1

C. !

d. 3
Ans: Given,

P adj( A)
Now 4]

If |4 =0 then 4~ does not exist.

[4 =4 x -4 -(1x-1) =0

|4 = -A*+1=0

/=24 (47" does not exist)

Therefore, option (b) is correct.

A= COSOL sing
7 If | sina COSQ | than A= L

1 1
COS0L singt
1
- COSOL
a. | s1ndL

[cosa  sing
b sing  CcosQ
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[—coset  sina
C. | sinc COS0L
[—cosot  sina
d _sinu‘. COsOL
COhNE — S
( b) cos(2a) coxs(2ex)
— iRt COS
Ans: Correct option is COE i)
B cosa sing
B _.'n'riu: COINCE
. 1 )
A = 7l m;_’,r(,xij
We know that |4
|4] = cos’a — sin’e
= cos(2e)
cOSE — SN
ady {A) =[ ) :|
—sing  cosda
| | COSCL — Sinc
4 =
.:.-as(zm[—sma COS0L }
T cosa —¥inc
cos{2ea)y  cos{2a)
—Fing oSO
Leos(2a)  cos(2a)
cosaa —sina 0
F(a) =/sine cosa 0
-1
8. If 0 0 1 Where <R then [F (@1 4 =
a. Fi{—a)
I
b. Fla')
c. F(2a)
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d. None of these

Ans: The multiplication of given matrix is,

coso  — sinc

Fla)F(-e)=|sine  cosa

0 0

LF(a)F(-a)=

= = S
_— s =

0
0
f’"{—u } = [I*' {u{)]_l

Correct option is (a).

0
A =1
9. The inverse of 7
a. I
b. A
C. EY
d. -1
Ans: Let the matrix A be,
01 0
A=11 0 0
Let e
o
Al = -1 01 _ -1
_[I I_
0 -1 0
AdiA = -1 0 0
0o 0 -1
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We have,

A= L-A.:gpi

| 4]

01 0
=A4"'=|1 0 0 =4
00 1]

Correct option is (b).

10. The inverse of a symmetric matrix is

a. Symmetric

b. Non-symmetric
C. Null matrix
d. Diagonal matrix

Ans: Let 4 be a symmetric matrix.

A =4

={4") a4
= (a7} — a4
P (a") = (a)

Therefore, 4 ' is symmetric.

Correct option is (a).

1
AfadjA) =[ ! “}
11. For a 2 * Zmatrix A | if 0 10] then determinant A equals
a. 20
R L
C. k1|
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Ans: The given part is,

10 0
A Adjd]= L} m]

A(Adid) =101 ......{1)

A AdiA
|4

1_ Adi

A4

| 4|1 = 4Adjd......(2)
Comparing (1) and (2)
::=|:I =10

Correct option is (b).

Solve the following equations by the methods of inversion.

12.2!—}':—2,3x+4y:5

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

IRIFRE

This is of the form 4X = B where

F -1 [r} [—2}
A= X = B =

3 4 »] and 3
Let us find 4 "

4] -

20—
3 4‘
= 8+ 3

= 11l £ 0
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o A7 exists.

Consider 44" = 1

2 -1 ., [roo
A =
i 4 0 1

By & Rf, we get,

HRENAN

By K- R?, we get,

1
- —
— T
S

I

I

=
v = —

—_—
—
—

l
1

—

32
o

Now, multiplying 4% = B by 47" we get,
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IX = 4B
4 1
-2
Ly [1oon
3 2L
10
8 3 5
__+_ S
X o) _|n
] | s8] |12
111 I
By equality of matrices,
5 12

—— ¥ = . .
11 11 is the required value.

13.1+y+z=l.h+35?+lz=2andax+ay+2az=4.a:l].

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

1 1 1 x |
23 2z vl =12
a 4 2a = 4

This is of the form 4X = B where

1 1 1 x I
4=12 3 2/, Xx =], B =2

a a 2a Z ] and 4
Let us find 4 "

1 1 1
|4 =2 3 2

a o 2a

— ]{ﬁa — 2{1} — I{4a — 2&] + I(Ea — 3&)
= da — 2a —a

=g + )
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o A7 exists.
Consider 44 '= 1

1 11 1 00
23 20A7=1010
a g 2a 001
_ 9 _
By K= 24 andHj m,weget,
111 1 0 0
D1 0j4'=|21 0
0 0a —a 0 1
By '_R?,weget,
1 01 3 -1 0
0 DjlA'=]-=2 1 0
0 i —a 0 1

1 01 3 -1 0

01 0(4"'=|-2 120

001 10 1
L a
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4 1 1
a
A'=|=2 1 0
1 0 1
L a_

Now, multiplying 4% = B py 47" | we get,
A (4X) = 4B

(.4 'A}X —A'B

IX = 47'B
d o
4 -1 —=| -
al [l
X=|-=21 0|2
o L[
B o |
) T4
4 -2 -2 2-~
X a {1
Wyl =|242+0 | = | 0O
z 042 =i,
L o Ll J
By equality of matrices,
sx=2-2y-0:=2_1 .
a a Is the required value.

Cad

14.51—3=+4z=5.2x+ y+5:=2andﬁx—2y—ﬁz=—l

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

5 -1 4 X 5
2 3 3 V| = 2
5 -2 bl |z -1

This is of the form 4X = B where
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5 -1 4 X g
A=12 3 5|.X=|yp B=12
5 -2 6 2] and -1
Let us find 4 "
5 1 4
|4 =2 3 5
5 -2 6

= 5(18 + 10) + 1 (12 - 25) + 4( -4 - 15)
= 140 — 13 - 76

= 51 2 0
4" exists,
Now, we have to find the cofactor matrix
= A.‘jﬁ!’.” Where "4.',.' = (—‘]}“J M{f
3 5
A, = (-1)"M, = = 18+10 = 28
11 [ } 11 ‘_2 6‘
. 25
A, = (-1)7"M,= — = — (12 - 25) =13
i 07 - - (2 29)
1+3 2 3
Ay = (1) M”_‘S _2‘= —4-15=-19
241 -1 4
Ay = (=1) My = 5 6‘ = - (6+8) = -2
2+2 5 4
Ay = (1) M, =30 — 20 = 10
5 6
, 51
4= (-1 My, = — = -(-10+5) =5
(-1 IR
. -1 4
A, = (-1Y"'M., = = -5-12=-17
31 ( } k] | ‘ 3 5
, 54
A, = (-1 M, = — = — (25 - 8) = —17
2= ()7 My = - = - (25 %)
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A, A, A, 28 13 19
A4, A, A.|=|=2 10 5
A, 4, A | |-17 -17 17
28 -2 -17
Adi4 = 13 10 —17
19 5 17
1
= L (adi )
| 4]
2w
= — [13 10 -17
51
-19 5 17
AY = Bby A

Now, pre multiply , We get,
A'(4X) = 4B

A Al = A'R
(4 4]

LIX = A'B
28 -2 17| 5
X =L 13 10 -17 2
g -19 5 171 -1
140 — 4 + 17
= L 65 + 20 + 17
! -85 + 10 - 17
153
= ]— 102
51
—102
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X 3
¥l =1 2
z -2

By equality of matrices,
* =3 =22 = -2 jsthe required values.

15 2x + 3y = =5, Ix 4+ ¥y =3

Ans: We know if 4 and & and & are ? matrix

such that 4X =58 then X =47'B
2xr—3pr=-5

Ix+ =3
= i)x= e
A= WX = LB =
31 y 3
MR
= 4
v 3
2 3
4 =
o
| |
4= mﬁf{;mni [4)

For 2x2 matrix, we exchange the principal diagonal elements and multiply the
other two by -!

. 1 1 -3
AT =
2x1-3x3|-3 2
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—l4
_ 2
= 7 -
21 [—3}
7
Sx=2, r==3
16.1‘+y+z: -1, v + 2 = zandx+};_z = 3

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

L1 1] [x -1
01 1|yl =] 2
1 1-1]]z 3

This is of the form 4X = B where

1 1 1 X -1
A=10 1 1|,X =]y B =12
- 3
1 1 -1 2] and 7
Let us find 4",
111
A =10 11
11 -1

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

o A7 exists.
Consider 44 '={

1 1 1 0 0
0 1 1/4'=/0 1 0
1 1 -1 0 0 1
By - ', we get,
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1 1 1 I 0 0
0 1 1|4"'=10 1 0
0 0-2 -1 0 1
By R| - '11 we get,
1 0 0 1 -1 0
0 1 1]4'=|0 1 0
0o 0-=2 -1 0 1

1 0 0 |~ 0
01 1|4"'= |0 1 0
0 0 1 1 o 1
L2 2
By Rﬁ,weget,
Com o 1 -1 0
0 1 o0|at- —% | ]E
0 0 1 | ,
— 0 ——
L2 2
[ I}
4= _l | l
2 2
1,1
L2 2]

Now, multiply 4% = B py 47" we get,
A'(4X) = 4B

44y = 4'B

LIY = 4B
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1 1 0 i
LA = ! 1 1 2
2 2 3
L
L2 2.
—1-24+10
S L
2 2
_l+ﬂ_i
| 2 20
X =3
yl=14
z =4

. by equality of the matrices, *= —*» = %z = =2 js the required value.

Express the following equation in matrix from and solve them by the
method of reduction.

17. Xx-y+z=1,2x-y=1,3x+3y—-4z=2

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

1 -1 1][=x 1

2 -1 0| |¥|=]1

3 3-4]|z 2

R, — 2R

By land ', we get,
L =1 1] [« 1

n 1 =2yl =1]-1

0 6-7||z -1
By %~ Of; , We get,
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I -1 1 X |
0 1-2|»|=]-1
0 0 5]z -1
X -y +z |
4y =22 = |1
0+ 0+ 35z 5

By equality of matrices,

x—y+z=1...)

Sz =

From (3), z = 1

n
—

e
o —

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

v — 2 = —1

Substituting ¥ = 2 = 1in (1), we get,

—1+1=1
nx =1

Therefore, * = 1. v =

.= =1 js the required Values.

18 +¥ =Ly +z =53z + x =43,

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

I 1 0] [x !
5
0 1 1| |y ==
0 1]z ’
' ) 4
3

By ™~ ', we get,
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1 1 0] x| 1_
001 1| 5 =12
0 -1 | 3
_ z 1
3
By H3+R5,We get,
) - [1 ]
114 X 5
0 11| y|= 3
2| |z
00 2] 2
N (1]
x+p+0
5
{}+_}:+Z = =
040 122 ?
L - 2

By equality of matrices,
x+y=1...71)

v +z —2(2}
2z=2....43

From (3), # =

Substituting z = 1 in (2), we get,
q

v + 1 ——
) 3

— e

| b

Substituting © 3 in (L), we get,

2
x4+ —=1
3

=1 —
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_ 1
.
3

1 [
- ¥ =
3

2
X —
Therefore, 3

19.21—y+z:I,I+2y+3z:3and3x+y_4z_]

. & =

1
IS the required Values.

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

2 -1 1] [=x 1
I 2 3|y =|8
301 -4 |z 1
ByR' 3 Rﬁ,we get,
1 2 3] [x 8
2-1 1| |p| =]
3 1-4]|]|: 1
4 ER ﬁ:._ 3R
By 'and ™ ', we get,
1 2 3 ][« 8
0-5-5||y| =1|-15
0-5-13| |z -23
By A £, we get,
1 2 3| [x R
0-5-53||y =|-15
0 0-8||z -3
x+2y+3z 8
S 0=85yp-5z| = |-15
0+ 0-8z -8

By equality of matrices,
X+ 2p+3=8..(1)

=5y - 5z = =15 ...(2)
—8z = -8 ....(3)
From (3), 2 = |
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Substituting z = 1 in (2), we get,

=5y — 5 = =15
=35y = —140
—10
¥y = Z
-3
Sy o= 2

Substituting * = % = lin (1), we get,

Xx+4+3 8

¥+ 7 -8

¥y —-8-7

Lx =1

Therefore, * = ¥ = %= = 1 js the required value.
20.1‘+1}'+1=8.2x+3y—z=" and 3 - ¥ — 2z =35

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

1 2 1]]|=x 8
2 31|y = |11
J-1-2|]|:z 5

-2 -3

By &= 2% andHj ‘R', we get,
I 2 1| |=x S
-1 =3 |y =|-5
0-7-3||:z -19

R.— TR,

By *, we get,
12 1] [x R
0-1-3|[y =|-5
0 0 16| |z -16

X+ 2y +z & |

0 -y -3z | = |-5

0+ 0+ 16z 16
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By equality of matrices,
x+2y+z=8..(])

-y =3z = -5..(2)
16z = 16 ... (3)

From (3), z = 1

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

—1r = =5+ 3

Sy o= 2
Substituting * = = = = lin (1), we get,
x+d+1-8

F+ 5y -8
ry—8-35
Sx — 3

Therefore, ¥ = »» = 2 = = T s the required values.

21_x+3y + 22 = 6, Ix — 2v + Sz=5and2x—3}'+ﬁz
Ans: The given equations can be written in the matrix form as :

1 3 2] |x G
J-2 5)||y|=|3
2-3 6| |z 7
_
By K, .,H“ R, 3;’{. we get
1 3 2 |x 6
0o o111 = |13
0 -9 2|z -5
+ R,
By "= -, we get
1 3 2 [x
g 2 3 y =
0-9 2 |z -3
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RJ
By 2 we get
13 2 :
7 ; X fr
0 1 S| 17] = 4
0-9 2 21 L
By R+ 9%, , We get
s 3 x| 6
012 = | 4
: 3
Z 5
00 =L ) B
L 2 ]
x + 3y + 2z 6
31
0+0+ —=

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

3l
—=z — 3l .3
1 (3)

From (3), = = 2
Substituting = = 2 in (2), we get,

3
ytgz - 4

3,
¥ +E[2) - 4
r—3=4
vy =1
Substituting * = 7 = 2 in (2), we get,

X+ 3v + 2z =06
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+3(1)+2(2) = 6
x+3+4 6

r — 6-7
|

Therefore, * = —1.» = L. = = 2 js the required values.

22. The sum of three numbers is ®. If we multiply third number by 3 and

add it to the second number we get 11. By adding first and the third
numbers 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.

Ans: Let the three numbers be > ¥and #- According to the given conditions,
XY+ v +z =206

iz + v =11,
L, ¥+ 3z = 11

andx—:—Zy.

e, x — 2v +z =0

Therefore, the system of the linear equations is
¥+ vy +z =256

v + 3z = 11

11 1] [x 6
0 1 3|y =1
1 -2 1]z 0
R, — R,

By - " we get,

I B R 6
0O 1 3|y =11
0 -3 0|z —6 |
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ERRE T )

4y 3z = |11
0-3+0 —6

By equality of matrices,
X+y+z=06..11)

y+3z=11..(2)

3y = —6..(3)
From (3), ¥ = 7
Substituting * = 2 in (2), we get,
2+ 3z =11
3z — 9
z -3

Put ¥ = % = = 3jn (1), we get,

Sx =1Ly =2,z2z=73

Therefore, the required numbers are ' 2 @7 3-

23. The cost of # pencils, ¥ pens and ? books is Rs.15¢. The cost of | pencil,
! pens and 3 books is Rs-123. The cost of # pencils, ? pens and ¥ books is
Rs. 175. Find the cost of each item by using Matrices.

Ans: Let the cost of 1 pencil, 1 pen and 1 book be #-+ £5.1: f% = respectively.

According to the given conditions,
dr + 3y + 22 = 130

x + 2y + 3z = 125

Bbx + 2v + 3z = 175

The equations can be written in matrix form as :

4 3 2] [x 150
1 2 3| |w| =125
6 2 3|z 175
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R R

By *, we get

12 3] [x 125

4 3 2|yl =150

6 2 3 |z 175
By R, - 4k and k- 6K , We get

12 3| x 125

0 -5 -10||y| = [-350

0-10-15| |z =375

By yo— £ , We get,

1 2 3][=x 125 |
0 -5-10||y| = |-350
0 0 5|z 125 |
x+ 2y 4+ 3z 125 |
o0 =5y =10z | = |-350
0+ 0+ 5z 125 |

By equality of matrices,
X+ 2r+ 3z =125 ..(1)

=5y — 10z = 350 ...(2)

5z = 125 ..(3)

From (3), = — 23
Substituting = — 23 in (2), we get
Sy - 10{25) = 350

=5y = —350 + 250 = 100

L= 2

Substituting * = 4%z = 23 jn (1), we get

x +2(20) + 3(25) = 125
fx = 125-40-75 = 10
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Sao= 10, =20,z = 25

Therefore, the cost of 1 pencil is & 10 1 pen is £ 20 and 1 book is & 23.

24. The sum of three numbers is - Thrice the third number when added to
the first number, gives 7- On adding three times first number to the sum of

second and third number, we get 12 Find the three numbers by using
Matrices.

Ans: Let the numbers be 4 and -.
According to the given conditions,
r¥+ ¥y +z =506

iz +x =1,

le, x + 3z = 7
and Ix+1v +=z =12
Therefore, the system of linear equations is

4+ ¥y +z =06

X+ 3z -7

Ixr+1y +=2z =12
These equations can be written in matrix form as :

11 1] [x 6
10 3|y =]|7
31 1|z 12
H-K -3
By land ', we get,
1 1 1][x 6
-1 2||y|=1]1
0 -2-2|:z —6
By R3+Hi,weget,
1 1 1][x 6
0 -1 2|yl =|1
0-3 0|z -5
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X +y+z b
0 —v =2z =1

0 -3y +0 -5

By equality of matrices,
X+y+z=06..11)

3y = =5 ..(3)

3
From3), 3

Substituting © 3 in (2), we get,
5

1 2z = |
e = +E—
3

e —

3

.3 .4
Substituting Y737 T3n (1), we get,
s 4
X+ -+ — =6
3 3
SE -3

3 4
_'._x—l_r—E,z—E

:
3 —
Therefore, the required numbers are 3 and

W

25. The sum of three numbers is £. If twice the second number is added to
the sum of first and third number, we get I adding five times the first
number to the sum of second and third we get #. Find the three numbers by
using matrices.

Ans: Let the three numbers be % » @ =.

According to the question,
X+ v+ =2
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¥+ 2v+z =1

Sk +v+=z=~0

The given system of equations can be written in matrix form as follows:

11 1] [x 2
121 |y| =]
51 1|z 6
AX = B
Here,
111 x 2]
A=11 2 1|,X =) B =
5 1 1 2] and 6
|4 =12 -1) =1(1 - 5) +1(1-10)
=>1+4-9
= — 4

Let G be the cofactors of the elements % in 4= [”ﬁ] . Then,

C {1W2] 1
11— 1 1 -
1]
C.= (=1 Ik _ 4
(1) SJ
C—(1r” = 29
o Sl .
11

Co= (-1)" -0
a1

C = —l . = —.4
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= X =

L=l p=—lamd z =2
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26. An amount of Rs. 3000 js invested in three types of investments, at
interest rates %% 7% 8% per annum respectively. The total annual income
from these investimest is Rs. 350 |f the total annual income from first two
investment is Bs. 70 more than the income from the third, find the amount
of each investment using matrix method.

Ans: Let the amounts in three investments by #s- - Rs.1 and Rs.z ragnectively.
Then * + ¥ +z = SO0

Since the rate of interest in these investments are ¥ 70 and 8% ragpactively,
. Bz
the annual income of the three investments are 100 100 100 respectively.
According to the given conditions,
b Ty Bz
+ + -
100 1000 1040
ie Bbx + Ty + Bz = 35000
bx Ty 8z
Also, 100 100 100
ie. by + Tvr — ¥z = 7000

330

+ 70

Therefore, the system of linear equation is
X + v +z = 3000

bx + Ty 4+ 8z = 35000

6x + Ty — 8z = 7000
These equations can be written in matrix form as :

] X 5000
6 7 B |y]| = |35000
6 7 -8 |z 7000

By R = Hi, we get

1 1 1] [x 5000

6 7 8| |y| =[35000

6 7 -8z —28000
By &= M', we get

1 1 1 x 5000 |

0 1 2| |y| =1 5000

0 0-16]|:z ~28000 |
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X+ v +z 5000

0+ v+ 22z = | 5000
0+ 0- 16z —28000

By equality of matrices,
X +y+z=35000..(1)

¥+ 2z = 5000 ...(2)

16z = —28000 ...(3)

From (3), # — 1730

Substituting # = 1750 in (2), we get,

¥ + 2(1750) = 5000

Sy = 5000-3500 = 1500

Substituting * = 1390: = = 1730 jn (1) we get,
x + 1300 + 1750 3000

SX S000 - 3250 17540

ox = 1750, y = 1500, z = 1750

Therefore, the amounts of the three investments are #5:1750, Rs. 1500 and Rs.1750
respectively.

27. The sum of the costs of one book each of Mathematics, Physics and
Chemistry is Rs- 210 Total cost of a mathematics book,  physics books,
and a chemistry book is Rs. 240 A[so the total cost of a Mathematics book,

3 physics book and chemistry books is Bs. 300/~ Find the cost of each
book, using Matrices.
Ans:

Let cost of 1 math book, ! physics book and ! chemistry book are *: @ =
respectively.

As per the given question

X +y+z=210..[1)

X+ 2r+z =240 ....(2)
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x + 3y + 2z =300 ....(3)

On solving we get

111 X 210

T2 1| |v| = |240
13 2]z 300

B R, — R, Rlandfﬁﬁ—rﬂj R',Weget
1 1 1] [x] 210
01 0|y =130

0 2 1|z 90

_n

By R = &, ”Rﬂ,we get
[1 1 1] [=x 210
1 0|y =130

0 0 1]z 30

v = 3and z = 30

on substituting this value in equation (1)
x+v +z =210

=x + 30 + 30 = 210

=x + 60 = 210

=x = 210 — 60

Sox — 130

The cost of each math, physics and chemistry book are #1530, £+.30 and R+.30
respectively.
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