NCERT Solutions for Class-XII Maths

Chapter-4.4

NCERT Math Class 12

Write minors and cofactors of the elements of following determinants:
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The minor of element ajj is Mjj and the cofactor is Ajj = (—1) M, therefore,
The minor of element a;; is M= 3 and the cofactor is Aj; = (=1)!"! My; =3
The minor of element ai> is M2 = 0 and the cofactor is A1z = (=1)!"2 M2 =0
The minor of element az; is M2; = —4 and the cofactor is Ay = (—1)*"! My =4
The minor of element a; is M2, = 2 and the cofactor is Axn = (—1)>2 M =2

(i)
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b d

The minor of element a;; is M = d and the cofactor is Aj; = (-1)!*' My =d
The minor of element ai» is M2 = b and the cofactor is Az = (-=1)!*> M1, =-b
The minor of element a;; is My = ¢ and the cofactor is Azi = (=1)>"! My =—¢
The minor of element as; is M2 = a and the cofactor is Ax» = (-1)*2 Mxn =a
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Minor of an element a;; = M
ar1 = 1, Minor of element a;1 = My = ‘(1) (1) =(1x1)—(0x0)=1

Here removing 1% row and 1% column from the determinant we are left out with the
. 0 . .
determinant it Solving this we get M1 =1

Similarly, finding other Minors of the determinant

ai2= 0, Minor of element aj2 = M2 = ‘0 (1)‘ =0x1)—(0x0)=0

a;3= 0, Minor of element a;3= M3 = ‘0 (1)‘ =0x0)-(1x0)=0
. 0 0

az1 = 0, Minor of element a1 = Mo = 0 1 =0x1)—(0x0)=0

a2 = 1, Minor of element ax, = Mo, = (1) (1) =(1x1)—(0x0)=1

a2 = 0, Minor of clement ax; = Ma; = (1) g —(1%0)—(0%0)=0
. 0 0

a31 = 0, Minor of element a3 = M3 = ‘ 0‘ =(0x0)—-(0x1)=0

azz = 0, Minor of element a3 = M3, = ‘(1) g‘ =(1x0)—(0x0)=0

=(1x1)~(0x0)=1

. 1 0
azz= 1, Minor of element a33 = M33 = ‘O ‘

1
Cofactor of an element ajj, Ajj = (-1)™ x Mjj
An =(-1)1+l XMi=1x1=1

A= (-1)1+2 XMp=(-1)x0=0

Az =(-1)1+3 XMp=1x0=0

Ao = (_1)2+1 XMa=(-1)x0=0
A22=(-1)2+2 XMpn=1x1=1

Axz = (_1)2+3 XM =(-1)x0=0

Aszp =(-1)3+l XM31=1x0=0

Az = (_1)3+2 XMz =(-1)x0=0

Azs =(-1)3+3 XMsz=1x1=1
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Minor of an element aj; = M



aj; = 1, Minor of element a;1= M, =

‘5 ‘21‘=(5x2)—((-1)x N=10+1=11

Here removing 1% row and 1% column from the determinant we are left out with the

-1

determinant > 5| Solving this we get M1 =11

Similarly, finding other Minors of the determinant
ai2= 0, Minor of element a;o= M2 = ‘3 _21‘ =(3x%x2)-(-1)x0)=(6-0)=6

a13 = 4, Minor of element a;3= M3 = ‘3 ?‘ =3 x1)-(5%x0)=3-0=3

0 4

az; = 3, Minor of element ax; = Mz = ‘ )

‘=(0x2)—(4x1)=0—4=-4

a2 =5, Minor of element a; = My = ‘(1) ;‘ =(1x2)—4x0)=2-0=2

1

a3 = -1, Minor of element a3 = Moz = ‘ (1)‘ =(Ix1)—(0x0)=1

0
. 0 4
a31 = 0, Minor of element a3; = M3 = 5 1‘ =0x(-1)-(4x5)=0-20=-20
as = 1, Minor of element as= Ms; = ; 41‘ — (1% (1)~ (4% 3)=-1—12 =13
a33 =2, Minor of element as; = Ms; = ; (5)‘ —(1x5)—(0x3)=(5-0)=5

Cofactor of an element ajj, Ajj= (-1)™ x Mj;
An =(-1)1+1 XMpi=1x11=11

A= (-1)1+2 XMp=(-1)x6=-6

A3 =(-1)1+3 XMp=1x3=3

Ao = (_1)2+1 X Ma1 = (-1) x (-4) =4
A22=(-1)2+2 XMp=1x2=2

Axz= (_1)2+3 X Moz =(-1)x 1=-1

Az = (_1)3+1 X M3z =1 x(-20) =-20

A= (-12x Mz = (-1) x (-13) = 13

A3z =(-1)3+3 XMsz=1x5=5

5 3 8
using cofactors of elements of second row, evaluate A={2 0 1].
1 2 3



5 3 8
A=|2 0 1|=a21A2 + anAxn + axsAz;

1 2 3
Here, a1 =2, a2 =0, a3 =1 and
A =11 P 8=_(9-16)=7
2 3
An=(1p22] Y=15-8=7
1 3
An=(1p5 P Yl=_10-3)=-7
1 2
5 3 8
Therefore, A=2 0 1|=2(7)+0(7)+1(-7)=7
1 2 3
1 x yz
Using cofactors of elements of third column, evaluate A=|1 y zx
I x xy
To evaluate a determinant using cofactors, Let
a
11 12 13
B=|a
21 22 23
a_. a_ a
31 32 33
Expanding along Row 1
a_ a a
— 1+1 22 23 1+2 21 22 1+3 21
B=(-1) xa % 2. +(-1) xa X (-1) xa
32 33 31 33 31

B=ai1 A1+ a2 Az +aiz Az

[Where Ajj represents cofactors of ajj of determinant B.]
B = Sum of product of elements of R; with their corresponding cofactors

Similarly, the determinant can be solved by expanding along column

So, B = sum of product of elements of any row or column with their corresponding

cofactors
1 x yz
A=l y zx
1 z xy

Cofactors of third column



1

A=) xMi=1x |~

Z

=1x(1xz-1xy)=(z-y)

Asy = (-1)23 x Mz = (-1) 1 X o) x (I xz—1%xxX)=-(z-%) = (x - 2)
V4

Ass= (173 x Mz = 1 1 X‘=l><(l><y—l><x)=(y—x)
y

[Where Ajj= (1) x Mjj, Mj=Minor of i row & j column]
Therefore,
A =ai3A13 + ax3Ar; + a3As;
A=yz(z-y)tzx (x-2) txy(y-x)=z[y (z-y) *X (X -2)] + Xy (Y - X)
A=z(yz-y*+x*-x2) +xy (y-X) =z [(yz - x2) + (*- y)] + Xy (Y - X)
A=z[zx(y-x)+(x+y)xx-y)]+xy(y-Xx)
A=zx(y-x)*(z=x-y) +xy(y-Xx)
A =(y-X) x (22— Xz — yz + Xy)
A=(y-x)*x[z(z-x)-y(z-X)]=(y-X)*(z-y) *(2-X)
A=(x-y)(y-2)(z-x)

a a a
11 12 13

If A=la a = a |Ajis cofactors of ajj, then value of Ais given by

b 4y Y
(A) anAir +anAsz + ai3As;
(B) aiiAn + anAa + aizAs
(C) a21A1 + anApn + axAns
(D) a11A11 + a21A21 + a31As:

a a a
11 12 13

The valueofla, a  a |isgivenby: anAn +axAz +asAsz

a a a
31 32 33
Hence, the option (D) is correct.



