NCERT Solutions for Class 12 Maths
Chapter 4 — Determinants

Exercise 4.1

1.

Evaluate the determinant: | _2' 4 |

Ans - Solving the detenninants| 5 _ 1| we have:
2 4
= = 2(—1) —4(-5
2 A=2n-a-9)
2 4
= = -2+ 20
—5 —] J
2 4
= =18
=5 =1

2.
Evaluate the determinants.

cosf@ —sinf
sinf cos@

@ |

()F-—x+1 2 H
x+1 x+1



Ans — (i) Solving the determinant

|c05 # —sinf
sin 6 cos

cosl —sinf : ;
= — P
We have: |5i11 5 s (cos 8)(cos 8)—(— sin 8)(sin )
= |cos 2 sin 6' = cos? @ + sin? 6

sinff  cosf
we know, cos? 8 +sin? 8 =1

[

(ii) Solving the determinant

gl w—1
x+1 x+1

22— 4+1 %=1

e x+1:(xz—x-F1)(x—|—1}—{x—1)(x+1}

2 .
TRl 2 1:x3—x2+x—x2—x+1—(x2—1)
-t .1 x+1

=1l =1

So, =x}*+1—-x?+1
b i | o |
2 _ F
"JE.' x+1 % lzxg_xg_l_z
x4 ¥+1

[FA = I: §|,1hen show that |2A| = 4|A|



: 1 2
Ans - Given A = |4 2|.
Multiplying A by 2, we get

2A=2A:|£1} 3
aef
e

L.H.S:|2Al:|§ j

= 2xXx4—-—4x8=|2A|=8-32

s |2A = —24
) i 1 2
Determinant of A is |A] = |4 2|

= |Al=2-8

N Al = —6

R.H.Sis given as 4|A|.

2 4]A] = 4 X (—6) = —24.

= LHS=RH.S . |[2A] = 4]A].

0 1 Zl,ﬂlenshnwthatl?.A]:Z?IAI_
0O 0 4



Ans - Given, A =

1 0 1
g 1 3
0 0 4

Determining the value of determinant A, by expandin;
among the first column, i.e,, C1, we get:

0
0

=S |Al=1(4—0)—0+0=|A| =4

1 0 1
=3A=3|0 1 2

0 0 4

al=1y Zl-ofg ol+ol; ;

~27]Al =27 x 4 =108 ......(1).

3 0 3
The value of |3A| is obtained as: = 3A=|0 3 6
0 0 12
3 6 g 3 0 3
A |3Al =3 —0 0
1341 |U 12| |U 12|+ |3 6

=3(36—-0)+0+0 = |3A] =3x 36
= |3A] = 108 .....(2)
From equation (1) and (2), we get |3A]| = 27|A|

Hence proved.

5.

Evaluate the determinants

i % -2 3 —4 5
@ o -1 lt 1 -2
3 -5 0 2 3 1
0 1 2 o LS, SR,
Gi)[-1 0 -3 vlo 2 -1
2 3 0 3 -5 0




3 —1 =2
Ans-(i)LetA=|0 0 -1
3 =5 0

Determining the value of A by expanding along the 2nd row,
we will get:

e I R N

= |A]l = (—-15+3) ~ |A] = —12

3 -4 5
([LetA=|1 1 -2
2 3 1

Determining the value of A by expanding along the 1st row,
we have:

al=3ly T|+ely; T[+s)y
= [A]=3(1+6) +4(1+4)+5(3-2)

= |Al=31+20+5 ~ |A] =46



0 1 2
(i) LetA=[-1 0 -3
—2 3 0

Determining the value of A by expanding along the 1st row,
we have:

ar=ol} F|=a|2 ez 3

= |Al=0(9) —(—6) +2(-3) ~ [A] =0

2 —1 =2
(iv)LetA=1|0 2 -1
3 -5 0

Determining the value of A by expanding along the 1st
column, we have:

=2 % “H-o| F+s];
= |A| = 2(=5) — 0+ 3(5)

= |A|=—-10+5 . [A] =5

6.
1 1 -2
IfA=|2 1 -3|,find|A|.
5 4 -9

1 1 -2
Ans-GivenA=1|2 1 -3
5 4 -9

Determining the value of A by expanding along the 1st row,
we have:

al=1f; To|-1]z T5|-2[2 ]|
= |Al=1(-9+12) —1(—18+15) — 2(8 — 5)
= |Al=3+3-6~|Al=0



7.
Find the values of X, if

O 1l=le & @l 5=l 4

Ans — (i) Given |5 1 |2X 4|

Solving it, we have:
(2x1)—(65x4)=(02x—x)—(6x4)
=2 —20=2x?—-24

= —18 + 24 = 2x°?

=3 F= gt

Applying square root on both sides we get,

x=1+V3
(ii) Given |i =1 :l

Solving it, we have:
(2x5)—(3x4)=(xx5)—(3x2x)
= 10— 12 = 5x — 6x

= —2=—X

Multiplying by (—1) on both the sides we get,

A

8.

If|18 x| IB 6| then x is equal to

(A) 6 (B) t6 (C) -6 (D)0



Ans - Given |1XEI ;2{| = |168 §|

Solving it, we have:

x2 —36 =36—36

=>x2—-36=0

= x? =36

Applying square root on both the sides we get,
x=416

= Option B is the correct answer.

Exercise 4.2
1.

Find the area of the triangle with vertices at the point given
in each of the following:

@ (1,0),(6,0),(43)
() (2,7).(1,1),(Q0,8)



Ans — (i) Given vertices, (1, 0), (6, 0), (4, 3). Thus the area of

the triangle is given by,

(0 1

A= > 6 0 1
4 3 1

:-ﬂ:%[l(0+3}—{](6—4}+ 1(18 — 0)]
1

= A= Bl Square units

~ Area of the triangle with vertices (1, 0), (6, 0), (4, 3) is %

square units.

(ii) Given vertices, (2, 7), (1, 1), (10, 8). The area of the
triangle is given by,

z T 3
£'-.=E L 3 3
10 8 1

= A= % [2(1—8) —7(1 — 10) + 1(8 — 10)]
= A= % [2(=7) — 7(=9) + 1(=2)]

1
= ﬂ.zi[—lﬁr + 63]

47
= A= Bl Square units

.. Area of the triangle with vertices (2, 7), (1, 1), (10, 8) is g

square units.



(iii) Ans: Given vertices, (2, 3), (3, 2), (—1, —8). The area of
the triangle is given by,

(-2 -3 1
A=-13 2 1
-1 -8 1

= A= % [—2(2+8)+3(3+ 1)+ 1(—34+ 2)]

1
= A= [-20 +12—22]

30
= A= — > Square units
= A= —15

~ The area of the triangle with vertices (2, 7), (1, 1), (10, 8)
is |-15| = 15 square units.

2.

Show that points A(a,b + ¢), B(b,c + a),C(c,a + b) are
collinear.



Ans — To show the points are collinear the arra of the
triangle formed by these points as vertices sholud be zero.

~ Area of AABC is given by,
1 a b +c 1
A= > b c+a 1
c a+b 1

Applying the row operation, R, = R, —R;and R; =+ R; —
R4

a b+c 1
2A=—-|b—a a—b 0

2
c—a a—c 0O

Taking out (a — b) common from R, and R; recpectively,

1 a b‘!‘C 1
ﬁﬂzz(a—b){c—a] —1 1 0
1 -1 0

Applying the row operation R; — R; + R,

1 da b+c 1
:‘*&zi(a—b)(c—a) —1 | 0
0 0 0

We are aware that the value of a determinant is always zero
when every element in a row or column is zero.

wA=10

*» the area of the triangle formed by points A, B and C is
zZero.

Hence, the points A(a,b + c), B(b,c + a), C(c,a + b) are
collinear

3.

Find the values of k if area of triangle is 4 sq. units and
vertices are.

(i) (k, 0)1 (4': 0): (Ur 2) (ii) (—2, “)r (nr 4)! (ﬂ, k]



Ans - (i) Given vertices are (k, 0), (4, 0), (0, 2).
We know, the area of the triangle is given by,

k 0 1
4 0 1
D 2z 1

,5—1
2

:-ﬂ:%[k([]—z}—U(4—D}+1(8—{])]

1
= A= [-2k + 8]

S“A=k+ 4

Since the area = 4 square units,
= —-k+4=44

When -k +4 = —4

~“k=28

When-k+4=4

~k=0

Hence, k = 0, 8.



(ii) Given vertices are (—2,0), (0, 4), (0, k).

The area of the triangle is given by,

(-2 0 1
A=—10 4 1
0 k 1

= A= % [—2(4 — k)]

A=k —4

Since the area = 4 square units,
=k—4=+44

Whenk — 4 = —4

“k=0

Whenk —4 =4

~ k= 8.
Hence, k = 0, 8.
4.
Determine the following:

(i) Find the equation of line joining (1,2) and (3,6) using
determinants.

(ii) Find the equation of line joining (3,1) and (9,3) using
determinants.



Ans - (i) Let us assume a point, P(x, y) on the line joining
points A (1, 2) and B (3, 6).

Then, the points A, B and P are collinear.

Thus, the area of the triangle ABP will zero.

11 2 1
=13 6 11 =0
x y 1

::-%[1[6—3;}—2(3—}:}+ 1(3y—6x)] =0

=>b6—y—b6+2x+-3y—6x=10

= 2y—4x =0

=y =2x

~The equation of the line joining the given points isy = 2x.

(ii) Let us assume a point, P(x,y) on the line joining points
A(3,1)andB (9, 3).

Then, the points A, B and P are collinear.

Thus, the area of the tringle ABP will be zero.

13 1 1
~=19 3 =0
x ¥y 1

::-%[3(3 —y)—19—x)+ 19y —3x)] =0

29— 3y—9+x+9p—3x =0
= 6x—2x=10
=x—3y=0

» The equation of the line joining the given points is x —
3y =0



If the area of triangle is 35 square units with vertices (2,-6) ,
(5,4) and (k,4) . Then kis

A 12 B.-2 C.-12,-2 D.12,-2
Ans - Given vertices. (2, -6), (5, 4) and (k, 4)

The area of the triangle given by,

1|2 -6 1
SA=5I5 4 1
k 4 1

= &:%[2(4 —4) 4+ 6(5 — k) + 1(20 — 4Kk)]

1
= A= [50 — 10K]

= A= 25 -5k

Given, the area of the triangle is 35 square units.
= 25 —-5k=435

= 5(5 —k) =435

= b=k=47.

When5-k=7

sk==2

When5 -k =-7

k=12

=k=12,-2.

. Option D. 12,—2 is the correct option.

Exercise 4.3

1.



Write Minors and Cofactors of the elements of following
determinants:

olg 31 @ 4
Ans - (i) Given, |3 _34|

Minor of element A;; is denoted by M;;.

+My; =3
M, = 0
| P
M,, = 2

Cofactor of a;; is A = [—UHiMij
= Ay = (—1)M*IM,,
A = (-1)2(3)
“Ap =3

Similarly,

= Ay, = (—1)H2M,,
A, = (=1)°(0)
“Ay =0

= Ay = (—1)7HM,,
Az = (-1)3(—4)

t Ay =4

= Ay = (—1)*"2My,
Ay = (-D*(2)

5 By — 2



Cofactor of a;; is Ay = (—1)"M;;
= A, =CEDYIMy; =1
= A = 1D)EM, =0
= A3 = (-1)1"M;3 =0
= Ay = (-1)*"'M;; =0
= Ay = (—1)?7M,, =1
= Azz = (—1)*TMy; =0
= Az; = (1M, =0
= Az = (—1)°"?M;3, =0
= Azz = (—1)° M, =1



(ii) Given, |E §|

Minor of element A;; is denoted by M;;.

“ My =d
My, =b
M, =c
M,; =a

Cofactor of a;; is A;; = (—1)"IM;;
= Ay = (DM,
Ay = (-1)d

“ Ay, =d

Similarly,

= A, = (—1)H2My,
A, = (—1)3(b)
sz

= Ay = (—1)2*1M,;,
Ay = (-13()
WAy = —c

= Ayy = (—1)*72My;
Ay = (—1)*(a)

WAy =a



Write Minors and Cofactors of the elements of following
determinants:

1 0 0 1 0 4
@jo 1 o (3 5 -1
0 0 1 o 1 2
1 0 0
Ans - (i) Given determinants, [0 1 0]
0 0 1

Minor of element a;; is denoted by M;;.

=y 91




Cofactor of a;; is Ay = (—1)"M;;
= A, =CEDYIMy; =1
= A = 1D)EM, =0
= A3 = (-1)1"M;3 =0
= Ay = (-1)*"'M;; =0
= Ay = (—1)?7M,, =1
= Azz = (—1)*TMy; =0
= Az; = (1M, =0
= Az = (—1)°"?M;3, =0
= Azz = (—1)° M, =1



(ii) Given determinant,

1 0 4
3 B =1
3 2

Minor of element a;; is denoted by M;;.

amn:{f S|=w+1-11

= M,

= Mj;

= My,

= M,

= M;;

= Ms,

= M3,

= Mj;

= W= O O == =D O WO W

;ﬂzﬁ—uzﬁ
2:3—0:3
3:0—4:—4
g=0—4=—4
g:1—0:1
fJ:0+20:—m
jﬁz—l—lZz—B
3:5—0:5



Cofactor of aj;; is Aj; = (—1)T M,
= A, = DM =11

= A;; = (1M, =6

= Aj3 = (—1)'"M3 =3

= Ay = (1D)*IM,, = —4

= Ay = (—1)27PMy, =2

= Az = (—1)*FMy; =1

= Az; = (—1)°"1M3; =20

= Az = (—1)*"2M;, = —13

= Az = (=1)*"M3; =5

3.

Using Cofactors of elements of second row, evaluate A =
5 3 8
2 0 1
1 2 3




5 3 8
Ans - Given determinant, (2 0 1
1 2 3

Determining the minors and cofactors, we get:
:»MH:E 2| ey iy

Azl - [:—']_}2+1M21 =7

:»MZZ:E g|:15—3:7

Ay = (1M, =7

= My, = g g|=10—3=?

WAy = (1) My; = -7

Since, A is equal to the sum of the product of the elements of
the second row with their corresponding cofactors.

WA= az1Ay +agAn +a3As;
= A= 2(7) + 0(7) + 1(7)

Hence, A= 21

4.

Using Cofactors of elements of third column, evaluate A =
1 x yz
1 y zx
1 z Xy




1. x wz
Ans - Given determinant, |1 y zx
1 =2 xy

Determining the minors and cofactors, we get:
= M= H El =ZzZ-Y

“Ap = (CDM; = (z2-y)

= M,; = H };' =Z—X

Ay = (=1)"My; = (x—2)

= M3z = ==

1
S Az = (—1)3Mg; = (y — x)

Since, A is equal to the sum of the product of the elements of
the second row with their corresponding cofactors.

o A= a;3Aq3 +as3As3 +azzAa;

= A=yz(z —y) + zx(x — z) + xy(y — X)

= A=yz? —y?z + x%z —xz? + xy® — x%y

= A= (x2z — y2z) + (yz2 — xz2) + (xy? — x2y)
= A= (x —y)[zx + zy — z? — xy]

= A= (x—y)[z(x —2) + y(z — ¥)]

This, A= (x— y)(y — z)(z — x).



417 43z 433

IfA= |221 A2z Az3| and A;; is Cofactors o a;;, then value
d3; 4d3z 433

of A is given by

(A) ay1A3; +a12A3; + 253433
(B) aj1Aq; + 212421 + 25343,
(©) az1Aqg +a22A9; + a33A3
(D) aj1Aqg +a21A21 +a31A3;

d19 d92 443
Ans - [tis given that A= (321 3832 Aaz3
d3z; d3zp 43z

The value of A by expanding along first columns is obtained
as,

a;1(a55. 833 — axz.azp) —ay(a15.a33 —azz.az;) +
azq(agp-az3 —ai3-az;) - - 1

o i
Now, the cofactor A;; of element a;; is given by (—1)"1M;;,
where M;j; is the minor. Minor is the determinant obtained

by cancelling the ith row and jth columns of the original
matrix.

dgo 523|

Now for element a; 4, the minoris My; = |
: dzz As3

a,5.833 — A37.43, and the cofactor is

Ay = (D' (ay;.a33 —az3.a33) = Ay = (azz.a33 —
aj3.432).



. . a1z d13
Next for element a,,, the minor is M,; =

dzz Aaz
ay5.d33 — ay3. 43> and the cofactor is
_ 2+1 _
Ay = (1" H(agz-a33 —a13-a32) = Ay = —(agz-a33 —
a;3.832).
: : d12 A3
Next for element a5, the minoris My, = =
dz2 423

4y5.853 — ap3.45, and the cofactor is

Az = (—1)3*(ay,.a53 — ay3.a5;) = Az = (a12.223 —
a13.822).

Now substituting the terms as obtained from above
computation in equation 1,

a;1A1; —ap,(—A;;) +azA5;
a;1A1; + a1, +az Ag

This matches with option d.

Exercise 4.4

1.

Find the adjoint of each of the matrices. [31, i]



Ans - Let A= [; _i

We know Cofactor of Ay = (—1)"*1Mj;
A = (DM, = (DM IMy,

= Ay =4

A, = (—D2My, = (—1)3My,

= Ayp = —3

Ayy = (1)%*M,; = (=1)3My,

=> A,y =—2

Ay = (—1)212M,, = (—1)*M,,

= Az =1

We know that adjoint of a matrix is the transpose of it
cofactor matrix.

Ay Al
Thus, adj A = lﬂll AH]
21 A22
: 4 -2
~eRIe [—3 1 ]

2

1 -1 2
Find the adjoint of each of the matrices. [ 2 3 5]
-2 0 1



1 -1 2
Ans-lLetA =] 2 3 5
—2 0 I

We know Cofactor of ay; is A;; = (—1)"1M;

A = {_1}1+1M11 = (_IJEMH

Ap = (DM, = (=1)°My,

A |_22 ﬂ —ofg FAn) =12
Az = (D' My = (—1)*My;
:‘~A13:|_22 g|=0+6:6

Similarly

Ay = (—1)"" My = (—1)°My,
-m[ Y=cr-0-1
Ay = (—1)7"2 My, = (—1)*My;
S AL, = _12 ﬂ —(1+4) =5

Az = (_1)2+3M23 = (_1)51"'123

|

-1, Jl-0-n-:



Az = (—1)°"M3; = (=1)*M3,

=] £
Az, = (—1)°7M;; = (—1)°M;;

Bl e o

:’A32_|2 5|_ (3=
Azz = (=1)°"M33 = (—1)°M3;

I =1
SAu=|, S|=3+2=5
We know that adjoint of a matrix is the transpose of its cofactor matrix.

Ay; A Jﬂi13T 3 -—-12 6
. ad]A: AE]. Azz Azg = 1 5 2

31 Az Asz -4 =1 b

3.

Verify A(adjA) = (adjA)A = |A|L [—24 —3 6]



Ans - Given, A = [_24 —36]

LAl = —12 — (—12)
= A] =0

Hence, |A|Il =0 [{1] {ﬂ

0 0
:::]AII:[CF 0

Since, Cofactor of ayj is Aj; = (—1)*1M;,
Ay =(DMIMy = (-1)°Myy

= A, =—6

Az = (_1}1+2M12 - (_DEME

= A, =4

Ay = (_UEHMH = {—1)31'\&21

= A,y = —3

Ay = (—1)*2M,, = (—1)*My;

= A, =2



Cofactor matrix is [:2 g]

We know that adjoint of a matrix is the transpose of its
cofactor matrix.

TS

Now, multiplying A with its adjoint, we have:

A(ade}:[z 3][_6 _3]

—4 —6llL4 2
a0 =[50 o
= A(adjA) = [g g]
Similarly

aima=[0 %

. 12412 —18+18
= (adj A)A =

(adjM)a=] o 4 12 - 12
:‘*(ade}Az-g g]
= (adj A)A = 'g g]

A (adjA) = (adj A) A = |A]l

Hence verified.

4.
1 -1 2
Verify A(adjA) = (adjA)A=|A|L.|3 O —2]
1 0 3




1 -1 2
Ans-letA=|3 0 -2
1 0 3

= Al =1(0—-0)+1(9+2)+2(0—0)
LAl =11

1 0 0 11 0 0
[Al=11f0 1 o|=|0 11 ©
0 0 1 0 0 11

Since, Cofactor of a;; is A;; = (—1)*1M;;
Ay =DMy = (—1)*My,y

= A1 =0

A = {_1)1+2M12 = (_I)EMH
=A,=-(09+2)=-11

Az = (D' My = (—1)*My3

:"A]_E:U



Similarly,

Ay = (_1)2+1M21 e {_1)3M21
Agy = (_UHZME:& = (_1)41"’]22
= Azz — 3 T 2— — 1

Az = (—1)2+3M23 — (—1)51""']23
and

Az = (_1)3+1M31 = {_1)41""131
Asp = (_1)3+2M32 = (_1)5M32
Ay =—(—2—=6)=8

Azz = (_1)3+3M33 == (_1)6M33

:"1':!.33:(}"'3:3



0 —11 0
Cofactor matrixis |3 1 —1
2 8 3

We know that adjoint of a matrix is the transpose of its
cofactor matrix

0 -11 o1°
ade=[3 1 —1]
2 8 3
0 3 2
adjA=|-11 1 8]
0 =1 3

Now, multiplying A with it adjoint, we have:

1 —1 [0 3 2
A(adjA) =3 0 2||]-11 1 8
1 o 3lo -1 3
0+1140 3—-1-2 2-8+6
= A(adjA) = 04+040 9+0+2 6+0—6]
0+ 040 3+0-3 Z+049
11 0 0
~AladjA)=|0 11 o0
0 0 11

Similarly, multiplying (adj A) with A, we get:

1 -1 20 3 2
(adjA)A =3 0 2||-11 1 8
1 0 31lo -1 3

0+ 942 0+0+0 () —6F6
i-(adjﬁ)ﬂ=[—11+3+8 11 +0+0 —22—2-!—24]
0-3+3 0+0+0 0+2+9

11 0 0
~(adjd)A=|0 11 o0
0 0 11

Thus, A (adj A) = (adj A = |A|D)

Hence verified.



5.

Find the inverse of each of the matrices (if it exists).
i 5]
4 3
2 =2
Ans-LetA—[4 ; ]

= |Al=61+8

~ Al = 14

Since, Cofactor of a;j is A;; = (—1)"1M;;
Ay = (EDYIMy; = (—1)°Myy

= Ay =3

A, = (DM, = (—1)°My,

2> A,,=—-4

Ay = (—1)°" M,y = (—1)*" My,

= Ay =2

Ay = (—1)7M,, = (—1)*"* My,

:.AZE == 2

.. 3 2
Cofact t [ ]
oractor martrix 1s _4 2

We know that adjoint of a matrix is the transpose of its
cofactor matrix.

3 2]

» adj A=
M= ea 3

Inverse of the matrix A is given by,

AT =t adi
T

1
ot [—34 ;]



6.
Find the inverse of each of the matrices (if it exists).
[—1 5
—3 2
-1 5
Ans-LetA=|_, >

= |Al =—-2+15

s |Al =13

Since, Cofactor of a;; is A;; = (—1)*1Mj
Ay = (DY IMy; = (—1)°My,

= A =2

A = {_UHEMH = (‘USMH

= A1 =3

Ay = (1) My, = (—1)*My,

= Ay ==h

Ay = (1) My, = (—1)7 My,

= Ay, = —1

= 2 3
Cofactor mat [ ]
OIactor matrix 1s _5 _1

We know that adjoint of a matrix is the transpose of its
cofactor matrix.

A [—25 —31]

[nverse of the matrix A is given by,

A‘lzi di A
1a]

1 -
cat=gr T



7.

Find the inverse of each of the matrices (if it exists).

1 2 3
['024
0 0 5
1 2 3
Ans-LetA2024]
0 0 5

= |A] = 1(10 — 0) —2(0—-0)+3(0—-0)
~ |A| =10

Since, Cofactor of a;; is Aj; = (—1)"IM;
Ay = (—1)1+1M11 = (—1J2M11

= A;;=10-0=10

A = {_ 1}1+2M12 = (_1)3M12

Az = {_ 1}1+3M13 = (_ 1)4M13

= 1":"‘13 — U

Similarly

Ay = (‘UZHMH — {_1)3M21

= A, = —(10—-0) = -10

Ayy = (_1)2+2M22 = {_1)41"]22

= 1":'122 — 5 e 0 — 5-

Az = (_1)2+3M23 = (_1)5M23

;"1":'123 :_({J_ﬂ}:[]



And

Az = (—1)°"M3; = (—1)*M3;,
= A3;=8-6=2

Az; = (—1)°"M;; = (—1)°M3;
=Ap=—(4—-0)=—4

Agz = (—1)*"Ms3 = (—1)°Ma;
= A3 =24+0=2

10 0 0
Cofactor matrixis|—10 5 0
2 —4 2

We know that adjoint of a matrix is the transpose of its
cofactor matrix.

10 —-10 2
~adjA=| 0 5 —4
0 0 2

Inverse of the matrix A is given by,

A1 - dj A
= —ad]j
|A|
1 [10 —10 2
SATT=—10 5 —4
Sl 2
8.

Find the inverse of each of the matrices (if it exists).
1 0 0
3 3 0

5 2 -1



1 0 0
Ans-LetA=|3 3 0
5 2 -1

= |Al=1(-3—-0)—-0+0

o |Al ==3

Since, Cofactor of a;; is A;; = (—1)"*1Mj
Ay = {_1)1+1M11 = (_I)EMM
:'A11:_3_0:_3

Ay = f_l}Hlez = (_DEMH
:‘Alz :_(_3_0}:3

Az = {_1}1+3M13 = (_1)45’113
:}AIE :6_15:_9
Similarly

Ay = (_1)2+1M21 = (_1)3M21
Ayy = (_1)2+2M22 = {_1)41"’122
;"Azz :_1_02_1

Az = (—1)2+3M23 = (—I)EMza
:'f:'.kzg :_(2_0):0

And

Az = (_1)3+1M31 = {_1)4]-"“']31
= 1&31 = G = U = ﬂ

Agy = (_1)3+2M32 = {_1)5M32
:‘"ﬂgz :_({]_{]}:D

Agz = (_1)3+3M33 = {_l)ﬁmsa
= ﬁ33 — 3 = ﬂ — 3



-3 3 -9
Cofactor matrixis| 0 —1 -2
0 0 3

We know that adjoint of a matrix is the transpose of its
cofactor matrix.

-3 3 g
ZadjA=|0 -1 -2
0 0 3

s~adjA=|3 -1 0
=9, =2 3

Inverse of the matrix A is given by,

AL 4 dj A
= —ad]
|A]
O = L 3]
L -9 -2 3
0.

Find the inverse of each of the matrices (if it exists).

2 1. 3
4 -1 0

= & 1



Ans-Let A=

2 1 3]
4 -1 0
—F & 1

= |Al=2(-1-0)—-14+(4-0)+3(8—7)
= |A] = 2(-1) —1(4) + 3(1)

s+ Al =3

Since, Cofactor of a;; is A;; = (—1)*I1M;,

Ay = {_1}1+1M11 = (_1325’111

= A;;=—-1-0=-1

A = (DM, = (—1)°My,

= A, =—(4-0)=—4

Az = (1D Mp; = (—1)*My;

= A;=8-7=1



Similarly

Ay = (1" My, = (—1)°My,
=A;; =—(1-6)=5

Ay = (—1)°7My; = (—1)*My,
= A, =2+21 =123

Ayz = (—1)°"My; = (—1)°My;
= A, =—(04+7)=-11

And

Az; = (—1)°" M3, = (—1)*My,
= A3; =0+3=3

Az = (—1)°7M;; = (—1)°M3,
= Az, = —(0—12) =12

Agz = (—1)°" M35 = (—1)°Ma;

:'A33:_2_4:_6



-1 —4 1
Cofactor matrixis| 5 23 -—11
3 12 -6
We know that adjoint of a matrix is the transpose of its
cofactor matrix.

g =4 4 P
= adjA=|5 23 -11
3 12 =6l
—1 5 3]
LadjA=|—-4 23 12
T =71 -§

Inverse of the matrix A is given by,

A1 - dj A
= —ad]
|A]
1 [-1 5 3
-‘-A_lzﬁ —4 23 12
I 11 —6
10.

Find the inverse of each of the matrices (if it exists).
1 -1 2

['ﬂ 2 -3
3 -2 4




Ans-Let A=

1. =1 2 ]
0 2 =3
3 —2 4

Expanding along columns Cy,

Al =1(8—6)— 0+ 3(3 —4)

~ Al = -1

Since, Cofactor of ayj is A;; = (—1)" My,
Ay = (DM = (-1)°My,

= A;;=8-6=2

A = (1M, = (—1)°My,

= A, =—(0+9) =-9

Az = (1) Mz = (—1)*My;

:'A:LE:U_E}:_E}



Similarly

Ay = (—1)2+1M21 = (—1)31""'121
Ayy = (_1)2+2M22 = {_1)%’!22
= Azz — 4 = 6 — _2

Ayz = (_1)2+3M23 == {_1)5M23
And

Az = (—1)3+1M31 = (—1)41""'131
= AEJ_ == 3 F— 4 == _1

Agy = (_1)3+2M32 e {_1)5M32
= Az =—(—3-0)=3

Aszz = (_1)3+3M33 = {_1)6M33
= Agg — 2 = {:' — 2

2 -9 -6
Cofactor matrixis| 0 —2 —1
-1 3 2



We know that adjoint of a matrix is the transpose of its
cofactor matrix.

= adj A=

~adjA =

[ 2

0

Fet 4

[ 2
—9

==

4
)
3
0
=
==

&
—1
2 |
—17
3
2 |

Inverse of the matrix A is given by,

A1 : dj A
. S
|A]
2 P =g
AT |8y 2 3
T
=Tk ]
AT = || 2 3
6 1 -2
11.

Find the inverse of each of the matrices (if it exists).

1 0 0
0 cosa sina

0 sina —cosa



1 0 0
Ans-LetA=|0 cosa sina
0 sina —cosa

Expanding along columns C.,

|A] = 1(— cos? a — sin? a)

s Al = -1

Since, Cofactor of a;; is A;; = (—1)*1M;

Ay = {_1}1+1M11 = (_IJZMM

2 2

= Ay = —cos“a—sin“a=-1
App = (_1)1+2M12 - (—1)3M12
= A, =0

Az = {_1}1+3M13 = (_1}4?“113

:}A]_g:[]



Similarly

Ay = (—1)°T My = (—1)°My,
= A;; =0

Ayy = (_1)2+2M22 = f_1)4M22
= A,, = —cosa

Ayz = (—1)°7M,; = (—1)°My;
= A,; = —sina

And

Az = (_1)3+1M31 - (_1)4M31
= Az, =0

Agy = (_1)3+2M32 = {_1)51"’132
= Ay, = —sina

Azz = (—1)3+3M33 = (—1)5M33

= A;; = cosa



—1 0 0
Cofactor matrixis| 0 —cosa —sina
0 —sina cosa

We know that adjoint of a matrix is the transpose of its
cofactor matrix.

—1 0 0 1°
= adjA=| 0 —cosa -—sina

L 0 —sina cosa |

[—1 0 0
~adjA=|0 —cosa -—sina

L 0 —sina cosa |

Inverse of the matrix A is given by,

A1l 1 dj A
= —ad]
|A]
—1 0 0
Z“A1=—-1|0 —cosa —sina
0 —sina cosa

1 0 0
=>A1=|0 cosa sina
0 sina —cosa

12.

toen=[3 7 ana =[S ] verty ha (40" -
B 1AL



3 7
Ans-Let A= 5 5]
= |A| =15 -4
~|Al=1

Since, Cofactor of aj; is A;; = (—1)"IM;,
Ap = {_1}1+1M11 == (_DZMH

= A;; =5

Ay = (_1)1+2M12 = (_:USMH

=2 A, =2

Ay = (1) My = (—1)* My,

= Ay =—7

Ay = (—1)" My, = (—1)°? My,



We know that adjoint of a matrix is the transpose of its
cofactor matrix.

ragja=[ 5 2]

= adjA = [_52 _3?]

Inverse of the matrix is given by,

Al IT}Iadj A
b [—52 _3?]
For B = ? g]

= IBI =54 — 56

~|Bl=-2

Ay = {_1}1+1M11 = (_1)21""111
= All — 9

A = (_1)1+2M12 = (_1)3M12



= A3, =7

Az = (_1)2+1M21 - {_1)2+1M21
= Ay =8

Azp = (_1)2+2M22 = (_1)2+2M22
= Ay =6

We know that adjoint of a matrix is the transpose of its
cofactor matrix.
T

Fans= [—98 _5?]

= adjA = [_9? _68]

Hence,adj B = [_9? _8]



Now, multiplying B~ and A™%, we get:

S
TP T 5 =7
B—1A =|7 3h2 3]
2
o B3 i
creca Il B 3
= BETAT = g0 .46
5 7 o E
61 87
. 2 2
2BAt =] 1 [
2 2

Similarly, multiplying the matrices A and B, we get:

3 716 8
AB_L 5h 9
18 +49 24 + 63
12 +35 16 + 45

67 87
47 61

ﬁAB:[

~AB=|



The value of |AB| is

|AB| = 67 X 61 — 68 X 47

= |AB| = 4087 — 4089

~ |AB| = -2

The adjoint of (AB) is given by,

61 —87

o i L) W o

(AB)™! = iadj (AB)

|AB|
5 (AB}‘lz—l 61 —87
2l-47 67
61 87
; . g 2 2
G - ) RRE—
2 2

From (1) and (2), we have:

(AB)-1=p"1a"1

13.

IfA= [_31 ;], show that A> — 5A + 71 = 0. Hence find
A



Ans - Given, A = [_31 é]

AZ=AA

A= —31 ;] [_31 ;]
= :—93_—12 ke 1++24
= :—85 g]

.. The value of A> — 5A + 7l is:
S A2 —5A+7]= _85 g]—s[_?’l ;]+7[$ 2]

:-A2—5A+?I=[_O? _0?]+[; {?]

WA?—S5A4+7]= [“ 0]

0 0
Hence, A> —5A4+ 71 =0

= A? —5A = —7I

Multiplying by A~! on both sides, we have:
= AA(A™Y) —5AA1 = —7IA7

= A(AA™Y) — 51 =—7IA?

= Al — 51 = —7IA71

1
=A™ =—-(a-5D)

5 A"t = 2 (51— A)
7

=t =gfly =I5 o

15 =
A_l:?ﬁ 31]



14.

For the matrix A = [2 ﬂ, find the number a and b such
that A’ +aA+bl=0

Ans - Given A = E ﬂ

A2 =A A

-w-f AR
-w =12 417
-x=[ 3

Solving A? + aA + bl = 0 by multiplying the whole equation
by A1,

= (AA)A™! 4+ aAA™1 + bIATL =0
= AAA D) +al+b(IAH =0

= Al+al+bA™ 1 =0

= A+al=-bA™?

= A1l= 1(& + al) (1)



To find the value of A~1. We know that the adjoint of a
square matrix is the transpose of its cofactor matrix.

—Hadj A= [—11 _32]

Inverse is given by, A™! = ﬁad]

A %[—11 _32]

e [—11 _32]

Substituting values in (1) we get,
i 1 i

5 3150 A+ D

:_[1 —2]:_}[3+a 13;3_

—3—a

#[% al= g

Equating the corresponding elements of the two matrices,
we get:

= 1— 1 rhb=1
= “ b=

—3—3_
"I

—_— .'.a:—tl.

Hence, —4 and 1 are the required values ofaand b
respectively.

15.
1 1 1

Forthematrix A=|1 2 3| showthatA® — 6A% + 5A +
2 -1 3

111 = 0.Hence, AL



L 1 ¥
Ans-Given, A=|1 2 3
2 =1 3
AZ=AA
1 1 171 1 1
=A’=11 2 3||1 2 3
2 -1 3112 -1 3

1+141 14+42—-1 1—3+3
>A*=|1+2-6 1+4+43 1-6-—9
2-1+6 2—-2-—3 2+3+9

4 2 1
“A2=|-3 8 -14

7 =4 1%
4 2 111 1 1
A=A2A=|-3 8 -14||]1 2 3
7 -3 14llz2 -1 3

- 4+2+42 4+4—-1 4—6+3

> A =(-348-28 —34+16+14 —324—42

| 73428 T7—6—14 TZ+9+42

[ 8 7 1
=>A*=|-23 27 -69
[ 32 —13 &8



Substituting the values for A%, A2 and Ain A’ — 6A% + 5A +
111, we get,

A% — 6A% + 5A + 111
8 7 1 4 2 1
=[—23 27 —69]—6[—3 8 —14
32 —13 58 7 —3 14
1 1 1 1 0 0
1 2 3]+11[0 1 0]
2 —1 3 0 0 1

= A3 — 6A% + 5A + 111
[ 8 7 1] [24 12 6

+h

=:|=23 ZF =63 —18 48 —84
.32 =13 58 42 —18 84

[5 & 5 11 0 0
+|5 10 —-15|+|0 11 O

12 =h 45 0 0 11

24 12 6
=>A3—6A2+5A+11I=[—18 48 —84]
42 —18 84

24 12 6 ]

=[—lﬂ 48 —84

42 —18 84 |

0 0 0]
~ A3 —6A2+5A+111=|0 0 0|=0
0 0 0Ol

Thus, A* —6A2 +5A+111=0



Multiplying the whole equation by A, we have:
= (AAA)A™l —6(AA)A 1 +5AA T +11IA =0
= AAAA™Y) —6A(AA™ YD) +5(AA™H) =11(1A™ D)

= A? —6A+51=—-11A"1

1
=A™ = —— (A7~ 6A + 5) ....... (1)

Now, A — 6A + 51 is given by:

4 2 1 | ER I
A® —6A+51=(-3 8 -—14|—6|1 2 3

7 —3 14 2 =1L 3
1 0 O
+5[D 1 U]
0 0 1
= A? — 6A + 51
[ 4 2 1 6 6 6
=|—-3 8 —14]—[6 12 —18]
| 7 =3 14 12 6 18
5 0 0
+10 5 0]
0 0 5
4 2 1 6 6 6
::A2—6A+51=[—3 13 —14]—[6 12 —18]
7 -3 19 12 6 18

3 -4 -5
2“A2—6A+51=|-9 1 4
5 3 1

Substituting for A — 6A + 51 equation (1), we get

[ 8 =4 —5
=A1l = 11 == L 4
-5 3 1
1[-3 4 5
sl 11 9 -1 —4
5 =3 —1

16.



2 -1 1
IfA=|-1 2 —1] verify that A> — 6AZ + 9A + 41 =0
1 -1 2
and hence find A~ L.
2 -1 1
Ans - Given A=|-1 2 -1
1 -1 2
A=A A
(2 -1 1 2 -1 1
Fh =1 2 =TI|=1 2 =i
1 -1 2 1 -1 2
(4+1+1 —-2-—-2-—-1 2+4+1+2
> A*=|-2-2-1 1+4+1 —1—2—4
[ 2+1+2 —-1—-2—-2 14+1+4
[6 -5 &
=>A*’=|-5 6 -5
L5 -5 6
Similarly,
6 -5 5 2 -1 1
A = AT = [ =R & =h]|=1 2 g
5 -5 6 1 -1 2

2Rl =f=10-—5 6¥+5L1D
A= =0 —H = Bipllpd =hHis6-—=10
10+54+6 —=5410—6 54+5+12
22 —21 21
Al w1 22 21

21l =gl &2



Now, A? — 6A% + 9A + 41 is given by:
A3 —6A* + 9A + 41
22 —21 21 6 —5 5
21 —21 —6|—-5 6 -5
—21 -5 6

5
—1 0 0
- _1] ilo 1 o
0 1

= A® — 6A% + 9A + 41

+-9

[ 22 —21 21 36 30 30
=—21 —21] [30 36 —30‘
—21 —30 36
'18 =4 4 0 0
+ —9 18 ‘ [{] 4 ﬂ]
—9 18 0 0 4

= A% — 6A% + 9A + 41
40 —30 30 40 —-30 30
=1-30 40 —30]—[—30 40 —30]
| 30 —30 40 30 —30 40
0 0 0
=10 0 0]
0 0 O
2AP—B6A+9A +41=0

Since, A> —6AZ +9A+41=10

Multiplying the whole equation by A™!, we have:
(AAA)A™! —6(AA)A™T +9AA™T —4IA71 =0

= AA(AA™1) —6A(AA D) +9(AA1) =4(A™Y)
= AAl — 6Al1 4+ 91 = 4A71

= A2 —6A+9] =441

1
A L= E(Az —6A+9D) ... .....(1)



Now, A*> — 6A + 91 is given by:
6 -5 5 2 =1
.H—ﬁA+9h:P5 6 —5]—6P1 2 -4]
5 -5 6 1 =1 &
0 0 0
0 0 U]
0O 0 0
6 -5 5 12 =6 6
AZ—GAnFQI:[—S 6 —5]—[—5 12 —6]
5 -5 6 6 —6 12
9. 89 0
0 9 U]
0 0 9
& 4 =4
1. 3 1]

~1 3 3

+9

+

A? —B6A+9I =

Substituting for A2 — 6A + 91 equation (1), we get

1[3 1 -1
fleol1 38 1
-1 3 3

17.

Let A be nonsingular square matrix of order 3 x 3 . Then |adj A| is
equal to

A |A| B. A2 C. |A D. 3|A]



Ans - Given A is a non-singular matrix, i.e,, it is a square matrix whose determinant is not
equal to zero.

1

Inverse of a matrix is givenas A™! = A adj A.
= A1 ! dj A
= —adj
|A]
= |All = adj A
The adjoint of matrix is given by,
Al 0 O
= (adjA) =A=|All=[0 |A] O
0 0 |A]
Al 0 O
= |(adj A)A| = [ 0 |A] O ]
0 0 |A]
1 0 0
= ladjAllAl = AP o 1 o =APFD
0 0 1

~ |adj A| = |A]

Hence, B. |A|? is the correct answer.

18.
If A is an invertible matrix of order 2 , then det(A-1) is equal to

A det(A)
1

B. deta
C.1
D.0



Ans - Since A is a invertible matrix, thus A™! exists and it is

given by: A”1 = IjTI adj A.

As matrix A is of order 2,
a b
“LetA=[2 ]
© & id

Hence, |A] = ad — be.

The adjoint of A would be,

adj A = [_dc _b]

d

Now, the inverse of the matrix is given by:

1
= A1l=_—adjA

1Al
i d _b_
-1 _ ||A] A
SRR = —Cc a
[A] AL
L d _b_
ot |TAT TA]
—c a
{A]  [AL
1 1rd —-b
=l e [E=
1A~ |A2|[—c a]
4 1
1
=AY =—.]A
A7) = 7y 1A
1
ae |A_li = —
|A|
o L 1
Thus, det (A }——dem

is the correct answer.

1
Hence, B. FPer



Exercise 4.5
1.
Examine the consistency of the system of equations.
x+2y=2
2x+3y=3

Ans — Given system of equations can be written in the form
of AX = B, where

A=t 22 aan- [}

= |A| =1(3) — 2(2)

= |Al=3—-4=—-1+0
. A is non-singular.

= A1 exists.

Thus, given system of equations is consistent.

2.
Examine the consistency of the system of equations.
2x-y=5

x+ty—=4



Ans - Given system of equations can be written in the form
of AX = B, where

A=f J]x= wan=[3

= [Al=2(1) - (=1(1)
= |A|=24+1=3=+0
“ A is non-singular.

= A-1exists.

Thus, given system of equations is consistent.

3.

Examine the consistency of the system of equations.
x+3y=5

Zx+o6y—=2=8

Ans - Given system of equations can be written in the form
of AX = B, where

a=f} 3= anan=[3

= Al =1(6)—3(2)=6—-6=0

“ A is a singular matrix.

wan-[% 7

ime=[5 TlEI=Cho el =[5l =0

= The solution of the given system of equations does not
exists.

Thus, given system of equations is consistent.



Examine the consistency
x+yt+z=1
2x+3y+2z=2
axtay+2az—=4

Ans — Given system of equations can be written in the form
of AX = B, where

1 1 1 X 1
A=|2 3 2 ,X:[}r']andB= 2
- U TR Z 4

= |A| = 1(6a—2a) —1(4a—2a)+1(2a—3a)
= |A|=4a—2a—a

= |A| =4a—3a=a=0

~ A is non-singular.

= A-1 exists.

Thus, given system of equations is consistent.

5.
Examine the consistency of the system of equations.
Ixn—y—Zn=2

2y —#=—]

3x—5y=3



Ans - Given system of equations can be written in the form
of AX = B, where

3 =1 =2 X 2
A=lo0 2 -1 ,ley‘ and B = |—1
3 -5 0 Z 3

> ]Al =3(=5)—0+3(1+4)=-15+15=0

. A is a singular matrix.

—5 10 5

Now (adjA)=|-3 6 3
—6 12 6

-5 10 5] 2

(adjA)B=|-3 6 3||-1

—6 12 61l 3
—10—-—10+ 15 —5

=| —6~6+9 |=|-3|=0

—21—-12+ 18 —b6

= The solution of the given system of equations does not
exists.

Thus, given system of equations is consistent.

6.

Examine the consistency of the system of equations.
5x—y+4z=5

2x+3y+5z=2

5x — 2y + 6z=—1



Ans — Given system of equations can be written in the form
of AX = B, where

a-f 3 afmen-d

= |A| =5(18+10) + 1(12—-25) + 4(—4—15)
= |A| =5(28) + 1(—13) + 4(—19)

= |A| =140 —-13 —-76=51+0

A is non-singular.

= A-1 exists.

Thus, given system of equations is consistent.

7.

Solve the system of linear equations, using the matrix
method.

5x+2y=4

7x+ 3y =5



Ans - Given system of equation can be written in the form of
AX = B, where

A= Yox=man=[3

= |Al=15—-14=1+0
~ A is non-singular.

= A-! exists.

4. ¥
A (adj A)

A
SATE =S [—3? _52]
xewa (4

= (1= e vasl = [5]

Hence,x =2 andy = —3

8.

Solve the system of linear equations, using the matrix
method.

2x—y=-2
3x+4y=3



Ans - Given system of equations can be written in the form
of AX = B, where

a=B ]x=[]wan=[ ]

~ A is non-singular.

= A-! exists.

lra 1
= 1 - i
A= (Al adjA) = 11[—3 z]

sp=in=c %
;“[yx]:%[?:;] 11[ ] I

5
Hence,x = —— andy = —.
11 11’

9.

Solve the system of linear equations, using the matrix
method.

4x —3y=3

3Ix—by=7



Ans - Given system of equations can be written in the form
of AX = B, where

A:[;} :g],}(:[;] and B = [g]
A|=—204+9=-1120

* A is non-singular.

= A1 exists.

A_l_ﬁiadm}__%-:g ﬂ 11[5 _3]
-'-X:A*B%[i B | &

W=l G

:i[15—21
11l9—28

:% [—_19]

6

=
19

. E

19

6
Hence,x = —— andy = ——
11 11

10.

Solve the system of linear equations, using the matrix
method.

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



Ans - Given system of equations can be written in the form
of AX = B, where

a=[; jlx=[Jse=[]
;A|=|§ §|=5(2}—3(2}=1{]—6=4¢U

~ A is non-singular.

= A-1 exists.

1
Al = _—adj(A)

Al
Fra =2
-1 _ =
A 413 5]
AX =B
X=A1lB
X1 1lr2 -2 [3] B 1[2(3) +(—2)5
vl ~4l-3 511517 4[-3(3) +5(5)

1
4

X]_lre—10] :1[—4
4 4l16

11.

Solve the system of linear equations, using the matrix
method.

2Zx+yt+z=1
x—2qy—x=—=232
3y—bz=19



Ans - Given system of equations can be written in the form
of AX = B, where

LA | 1 X 1
2 —4 -2 .KZ[}?I and B = |3
0 3 -5 Z 9

|A] = 2(20 + 6) — 1(—10 — 0) + 1(6 — 0)

A=

=52+10+6=68=0
~ A is non-singular.
= A1 exists.

Hence, the given system is consistent and has a unique
solution given by X = A™1B.

Cofactor of A are.

A1 =20+6=26

A, =—(—-104+0) =10
Aiz=6+0=6
Ayy=—(-5-3)=8
A,, =—10—0=—10
Az =—(6-0)=-6
Az; =(-2+4)=2
Az =—(—4-2)=6

A33:_8_2:_10



26 10 6 1F
adj (A)=|8 —-10 —6

¥ 6 —10
26 8 2
=110 -10 6
6 =& =10

1 L [26 8 2
o — m (Hd] .A} — E 10 —10 6
6 -6 -—10

X
Now, X =A"1B= [y]
Z

126 8 2][1
——110 -10 6 [[3

6 —6 -—10llo
_1_

| 3 |- %

68| 102l |[-3
L]

1 3
Hence,x =1,y = = and z = =

12.

Solve a system of linear equations, using matrix method.
x—ytz=4

Zx+y—3z=0

xt+ty+tz=2



Ans - Given system of equations can be written in the form
1 = 1
A=12 1 -3
1 il

of AX = B, where
X 4
K= [y] and B = [U]
1 Z 2

Al =1(1+3)+12+3)+1(2—-1)=44+5+1=10=0

~ A is non-singular.

= A-1exists.

Ajp =471 =-5,A13=1
Az; = 2,A3; =0,A3 = —2
A3z; =2,A3; =5,A33 =3

4 2 2
A= I_J:LI (adj A) = 1—10 [—5 0 5]
1 =& 3

4 2 2114
-5 0 5]|0
1. =2: 31K
X 1| 16+0+4
ljj—ﬁ —20+ 0+ 10

4+0+6
e 2{]0
=gl

10

3

Hencex=2.yv=—1.&¥=1

X =A1B = i
10

13.



Solve the system of linear equations, using the matrix
method.

2x+3y+3z=5
x—2yt+tz=—4%
3x—y—2z=3

Ans - Given system of equations can be written in the form
of AX = B, where

|A|=2(44+1)—3(2-3)+3(—1+6)
= 2(5) —3(-5) + 3(5)
=10+15+15=40+0

~ A is non-singular.

= A-1 exists.

Ay =5,A1=5A13=5

A,y =3,A;,, =—13,A,; =11

AEJ. — 9,A32 — 1,A33 - _?



1
SAT =— (adjA) = — —-13 1

IA’ 4 5 11 =
13 3 91[5
.'.X:A_lBZES —13 1 |[|-4
g 3l 3
[ﬂ r5—12+21
25+22+3
=K 25— 44— 21
llgg]
40 40

2]

Hence,x =1,y =2andz = —1

14.

Solve the system of linear equations, using the matrix
method.

x—yt2z=7
3x+4y —5z=-5
2x—y+3z=12



Ans - Given system of equations can be written in the form
of AX = B, where

1 -1 2 X 7
A=13 4 —5 .X=[ylandB= —5
2 —11 3 Z 12
[Al]=1(12—-5)+1(94+10)+2(—-3—-8)=7+4+19-22 =
40
A is non-singular.
= A-1 exists.
All — ?JAIZ = _19, Alg == 11
AZJ. = 1,1"}122 — _].J.Azg = _1
Az; = —3,A3, =11,A33 =7

7 1. =3
1 1
SATl=— (adjA) = E[_lg | 11]
—1t: =F 7

|A|
7 1 3117
-'-XZA_IBZZ—lg —1 11||-5
—-11 -1 7 12
x] [ 49-5-36
[Y‘ :E —133+5+ 132
7 | —77+5+ 84

2 121 3
Hence,x =2,y =1andz = 3

15.



2 -3 5

IfA=|3 2 —4], find A—1 using A1 solve the system of
I A &

equations

2x—3y+5z=11

3x4+2y—4z=—>5

x+y—2z=—3

2 =3 5
Ans-A=|3 2 —4

1 1 =3
2 Al =2(—44+4)+3(—6+4)+5(3—-2)=0—-6+5
= —1=0

All = U,Az = 2,1":‘].3 =1
Azl — _1,A22 — _g,Azg - _5
AEJ. - 2,1':‘1.32 = 23,A33 == 13
D =1 2 0 1 =2
W =m (adjA) = — —9 Z3|=1-2 9 -—-23
1 =b I3 —=1 5 =13

Given system of equation can be written in the form of AX =
B, where

2 -3 5 X 13
A=13 2 —4 .HZ[}’]ande -5
1 1 =2 Z —3

The solution o the system of equation is given by

s X=X"8

1 11 0—-5+6 1
bl-|=2 o ol 5| - |em a5 o) <
B =13 3 —11 —25 439 3

Hence,x =1,y =2andz =3

16.



The cost of 4Kg onion, 3kg wheat and 2kg rice is Rs60. The
cost of 2kg onion, 4kg wheat and 6Kg rice is Rs 90. The cost
of 6kg onion 2kg wheat and 3kg rice is Rs 70 .

Find cost of each item per kg by matrix method

Ans - Given system of equations can be written in the form
of AX = B, where

4 3 2 X 60
A=1|2 4 6,)(2[3?]311(1]3: 90
Z 70

6 2 3
|A] = 4(12—12) — 3(6—36) + 2(4—24)
|A]=0+4+90—40=50=0




All — DJAE — EO,AE — _20
Azl — _SIAEE — UJAEE — 10

AEJ. - 1{], AEE - _20,A33 =10

0 -5 10
~adjA=|30 0 —20
—20 10 10
([0 -5 10
“At=AladiA=z=130 0 -20
—20 10 10
Now, X = A™1B
([0 —5 107[60
=> X = % 30 0 —=-20(]90
—20 10 10 1170

x] [ 0+450+700
= H =25| 1800 +0—1400
Z

—1200 + 900 + 700

=_——-|400| = |8
30 400 8

“x=5y=8andz=28

Thus, the cost of onions is Rs 5 per kg, the cost of wheat is
Rs 8 per kg, and the cost of rice is Rs 8 per kg.



