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930:- Evaluate the determinant
2 3 1
Solution
3 45
1 -2 1 -2 11
1 1 2 .
=3 -4 +5
2 3 1 31 21 23

(Expansion along I* Row)
=[1(1)-3(-2)]+4[1(1)-2(-2)]+ 5[1(3)—2(1)]
=3[1-"6]+4[1-"4]+5[3-2]
=3[1+6]+4[1+5]+5[3-2]
=3(7)+4(6)+5(1)
=21+24+5
=50

Find the area of the triangle with vertices at the point given in (1,0), (6,0), (4,3)
Solution

Area of the triangle with vertices (x,,y,), (X,,y,) and (X,,y,)

x, y, 1
A="%x, y, 1

X, ¥y 1

1S



Here (x,,y,) = (1,0)
(x,,y,) =(6,0)
(X, yy) =(4.3)
1 01
S AreaA="%|6 0 1
4 31

Yy = {1(0-3)—0+1(18 —0)}
=%{-3+18}

= 14(15)
_ 15
2

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

Solution

Three points (x,y,), (X,,y,) and (x,,y,) are collinear

x, y, 1
it 72 1 =

Xy ¥y 1
Here (x,,y,) =(a, b+c)
(x5, 3,) = (b, cta)
(x3,¥3) =(c, atb)

x, ¥, 1 a b+c 1
x2 y2 1 - b c+a 1
X3 yy 1 ¢ a+b 1

a+b+c p4c 1

- b+c+a c+a 1 C] —)C]+C2

c+ta+b g+p 1
I ptc 1

_ (atbre) || cra
1 a+b 1

= (atbtc)x0 (C=C) enom)esoms

=0 . The givenpoints are collnear.



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

Solution

Let (x, y) be any point in the line jomning (1,2) and (3,6) then,

1
1

=0
1

W = =
N

ie, X (2-6) - y (1-3) + 1 (6-6) = 0
ie, x(-4) -y (-2)+ 0=0

ie, -4x +2y=0
ie, 2x-y=0
alolud’leimo
I Find the determinant of the following matrices.
1 2
L3 4
-1 2
2 3 s
-1 4
3l s
1 1
5. 46
2 57
0 1 3
s, [P 29
2 g1

I Find the areas of the triangle whose vertices are given as
a) (1,2), (1,4), (2,6)
b) (0,0), (1, 1), (2,2)
c) (-1, 1), (-2,4), (0,5)
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Find the equation of the line joining (3,11) and (9,3)

2 -4
Write the minor and cofactors of the elements ofthe determinants 03 ‘
M, =3 An:('l)m M, =3
M,=0 A, = -D M, =0
M, = -4 A= (-1)*! M, =(-1)(-4)=4
M, =2 Ay = (-1 M, =2
Write the minors and cofactors of the elements of the determinant.
1 o 4
3 5 -1
01 2
5 -1
M, =| ,|=10-CD=1 A, =DM, =11
3 -
M,=y o |7670=6 A, =DM, = (-1)6=-6
33 3-0=3
M, = o1l - A]3=(-1)”3 M13:3
0 4
M, = 5= 0-4=-4 A, = (1M - (-1) (-4)=4
0 4
M, =} o=270=2 Ay = (172 M, = (D) =2
10
M, =1, 4|=1-0=1 A=) M,=(-1)(1)=-1
0 4
M, = 5 -1 Ay = D™ M, =-20
1 4
M, =y _|=71-12=-13 A, =1 M,=(-1)(-13)=13




Adjoint of a Matrix
The adjoint of a Square Matrix A=(a1.j) nxn is defind as the transpose of the matrix (A1) nxn .

Above Ajj is the cofactor of element a,. Adoint of the matrix. It is denoted by adj.A.

a; 4, dj
Let A=|a, @, ay | then

ay 4y dy

All AIZ Al3
adjA=transposeof A=| 4,, A4, A,
A3l A32 A33

A]] AZ] A3l

adj A= 4, 4, 4,

A]3 A23 A33

2 3
Eg: Find adjA for 4= L 4}
A= (-1)2‘: 4=4, A= (-1)‘2122 1=-1
A =(-1)*'.3=-3, A =(-1y7.2=2
. A]] A]Z _ 4 -1
Cofactor Matrix = 4, A4, | |3 2
|4 3
adiA =) _; 5
. . A= a4, a,
Remark: For a square matrix of order 2, given by <= @, o
21 2

The adj A can also be obtained by interchanging a, and a_ and by changing the signs ofa,,

and a,
Ad]' A:{azz _a12:|
—dy 4
1 -2 ) -4 2
eg: If 4= 3 4 then adj A= 31
Theorem

If A is any square matrix of order n, then A.adj A= adj of A= |A| I.

Above I is the square matrix.



Singular and Non Singular Matrix

A square matrix A is said to be singular if |A| =0

2 3
eg:- A:L 6} hence |A|:l2—12:0

. Alisnon singular.

Non Singular

A singular matrix A is said to be non singular of |A| #0.

1 2
Eg:- A:& 4} then |A|:4—6 =220

Hence A is non Singular.
Inverse of a Matrix

Let Abe a square matrix of order m. If we can find a square matrix B of order m such that AB =
BA =1 then B iscalled theinverse of A and it isdenoted by A™'. Inverse of matrix is unique.

Necessary and sufficient condition for Inverse
A square matrix has inverse iff it is non singular

ie, 47! exists < |A| #0

Let A is square matrix.
Then 4~ = 494
|4
Examples

4 1 2
T -1 =
1) Find A", for 3 4

Solution
1 2
We have |A| = 3 4‘
=4-6
=-2
4 -2
adjA= {_3 1}
AT L.ac{jA

4]



1 3 3
A=1 4 3
13 4

2) If then verify that A.adjA= |4|. . Also find A"
Solution
|4 | =1(16-9)-3 (4-3)+3(3-4)

=1#0
Now A”=7, A]2=-1, A]3=-1, A21 =-3,
A =1,A =0,A,=-3,A,=0. A =1

7 -3 -3
LA=|-1 1 0
-1 0 1
13 37 -3 -3
Aadia—|l 4 3[-1 10
1 3 4)-1 01




Application of Determinants and Matrices
Consistent Equation

A system of equations is said to be consistent if it has a solution.
Inconsistent System

A system of equations is said to be inconsistent if its solution does not exist.

Solution of system of Linear Equations
Consider the system of Equations
ax+by+cz=d,
a,x+b,y+c,z=d,
ax+by+cz=d,

The system of equations can be represented as Ax=B where,

a b c x d,
A=|\a, b, ¢, |, X=|y|, B=|d,
a, b, «c, z d,

If A is no non singular then we have A exists.
AX=B
Multiplying on both sides to the left.
A(AX)=A"B
(ATA)X=A"B
IX=A'B

By using A" we can solve the system of equations. This method of finding solutions of system of
equations is called matrix method.

Examples
Solve the system of Equations using matrix method
2x+5y=1
3x+2y=7

oen =[5 3] [} 5]

Then system can be represented as



AX=B

Then X=A"'B

A = aci/l
|

Example
Solve the system of Equations

2 3 10
4+t —=
X y z
4 6 5
—t—t+==
X y z
6 9 20_

+———=2
X y z

4

1

The system of equations can be represented as AX=B



o
2 310 X 4
A=l4 -6 5 |x=|L| B=|1
6 9 —20 Y 2
1
L Z ]
X=A"B
A, =75 A =110 A, =72
A, =150 A =-100 A, =0
A3 =45 A_=50 A =24
75 150 —45
adj.A=|110 —-100 50
7200 -24
A_,:acZ]'A
4]

|4|=2(120-45)-3(-80-30)+10(36+36)
=2x75 - 3x-110+72x10

=540
. 75 150 45
— A _]:T 110 —100 50
72 0 24
X=A'B

75 150 45 || 4
% 110 -100 5041
72 0 24 2



UNIT TEST

Max.Marks : 20

Time : 40 mts
1 75
.10 2 3. . .
1)  Ifthe matrix is not inversible then x =..............
0 4 «x
2)  LeAbea3x3 matrix with |A| =3 then |2A| C T
x 3
3) If5 o then x=..............
4)  Let Abea Non Singular Matrix of order 3x3. Then ‘adj A‘ isequalto ..............
(@ |4 b |4 o |4 d 3J4])
2 75
5) 6 21 15=.enes (one cach)
5 9 86
e 25
6) LetA4A= 3 9
a) Find |4 (1)
b) FindadjA (1)
c¢) FindA’ (1)
d) Using A solve the system equations 2)
2x+5y=1
3x+2y=7
7)  Using properties of determinant
—-a® ab ac
2 4272 2
a) Showthat [/¢ 07 be|=datbic )
ca cb -’
b) Using determinant, Find the equation of line joining (1,2) and (3,6) 2)
2 35
8)  Let A=3 2 -4
11 =2
a) Find|4| (1)



b)

©)
d)

Find adj A.

Find A*!

Solve the system of Equations
2x-3y+52=11
3x+2y—-4z=-5
xX+y—-2z=-3

)
(D

)



