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Chapter 4: Determinants
Exercise 4.4
1. Write Minors and Cofactors of the elements of following determinants
N 2 -4 i) a ¢
0 3 b d
Solution:
o : .12 4
i) Given, determinant is 0 3 ‘
minor of element a; is M,
M, =3
M,, =0
M, =—4
M,, =2
Cofactor of a, is A, =(~1)"" M,
1+1 2
J A =(-1) M, =(-1)(3)=3
1+2 3
A, =(=1)" My, =(-1)°(0)=0
2+1 3
A= (1) My = (1) (4) =4
242 4
A, :(_1) M., :(_1) (2): 2
iy . . c
ii) Given, determinant is d
minor of element a; is M,

- M, =d
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M, =Db

. i+]
Cofactor of a; is A, =(-1) "M

ij

I
o

S A =(-1)" My, =(-1)(d)

100 1 0 4
2. )o 1 0 ii)3 5 -
0 01 01 2
Solution:
1 00
i) Given determinantis [0 1 O
0 01

minor of element a; is M;;

10

an‘o 1

‘=1

0
M,, = =0
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00
M21=0 1=0

Cofactor of a, is A, =(-1)"" M,
A= (_1)1+1 M;, =1
A, = (_1)1+2 M;, =0

A’13 _ (_1)1+3 M13 b 0

A21 - (_1)2+1 M21 _ O
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1 0 4

i) The given determinantis |3 5 -
01 2

Minor of element a; is M;;

M,, = 2‘=1O+1=11

3 -1
- ‘=6—0:6
2

My=[ |=3-0=3

M,, = =0-20=-20

M., = =-1-12=-13
32 3

My =l |=5-0=5

Cofactor of a, is A =(-1)"" M,

]

A.Ll = (_1)1+1 M11 =11

A&z = (_1)1+2 MlZ =-6
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Al3 — (_1)1+3 M13 _ 3
A21 = (_1)2+1 M21 =4
Ay = (_1)2+2 My, =2
A23 = (_1)2+3 M 23 = —1
Ay = (_1)3+1 M., =—20

A, =(-1)""M,, =13

Ay = (_1)3+3 My, =5

3. Using Cofactors of elements of second row, evaluate A =
Solution:
5 3 8
Given determinantis A={2 0 1
1 2 3

Using definition of minors and cofactors

|v|21=‘ ‘=9—16=—7

2 3
C A =(-)M,, =7

M,, = 8—15 8=7
2= 3~ =

1

A =(-1)"" M, =7

5
2
1

N O W

W =
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’ 5 3
M 23 = = 10 — 3 = 7
1 2

243
LA, = (—1) M,, =7
Since, A is equal to the sum of the product of the elements of the second row with their

corresponding cofactors
LA =ayA +a, A, A,

= 2(7)+0(7)+1(-7)

=14-7=7
1 X vz
4. Using Cofactors of elements of third column, evaluate A=[1 y xz
1 z xy

Solution:

1 x yz
Given determinantis 1 y Xz
1 z xy

Using definition of minors and cofactors
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Ay = (_1)3+3 My =(y—X)

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

corresponding cofactors

S A=A+ 8y Ay + 855 Ay

= yz(z-y)+2X(x=2)+xy(y—X)

= y2? -y’ 2+ X2 - x2* + xy? X2y
=(¥z-yz)+(y2" -x® )+ (% - xy)
=2(x* —y?)+ 2 (y—x)+xy(y—X)

= (x-y)[x+ 7y 22—y ]
=(x=y)[z(x=2)+y(z-x)]
=(x=y)(y-2)(z-x)

Thus, A=(x—-y)(y—2)(z—X)

5. For the matrices A and B, verify that (AB)'=B'A" where

1 0
i) A=|—4|,B=[-12 1] i) A=(1|,B=[157]
3 2
Solution:
1 -1 2 1

i) AB=| -4 [—121]: 4 -8 —4
3 -3 6 3
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-1 4 -3

~(AB)'=|2 -8 6
1 -4 3
-1
Now A'=[1 -4 3],B'=|2
1
-1 -1 4 -3
“B'A'=[2 |1 -4 3]=|2 -8 6
1 1 -4 3
Hence, proved that (AB)'=B'A'
0 0O 0 O
i) AB=|1([15 7]=[1 5 7
2 2 10 14
01 2
~(AB)'=|0 5 10
0 7 14
1
Now A'=[0 1 2],B'=|5
.
1 01 2
L B'A'=|5 [O 1 2]= 0 5 10
7 0 7 14
Hence, proved that (AB)'=B"A’




