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Deter minants

| mportant pointsto remember

e Deerminant: To every square matrix A = [Al-j] of order n x n, we can associate a
number (real or complex) called determinant of A . It is denoted by det A or |A].
Properties:

(DIAB| = |Al|B]
(2) |kA| pxn = k™ |A| nxn Wherek isascalar.
(3) Areaof atriangle with vertices (Xx1y1) , (X2,Y2) ,(X3ys) isgiven by

Xy y1 1
X, y2 1
X3 y3 1

(4) If the points (X1.y1) , (X2,Y2) ,(X3Yy3) are collinear then
X1 y1 1

X, Yo 1
X3 ys3 1

Adjoint of square matrix A isthe transpose of the matrix whose elements have been

1
A==
2

=0

replaced by their co-factors and is denoted as adj. A .

Let A=[a;]
adj A=[4;]

Properties:

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

(ii)If A isasquare matrix of order nthen |adj A| = |A|™" 1.

(ii)adj (AB) = (ad j B)(adj A).

singular Matrix: A sguare matrix iscalled singular if |[A] =0, otherwiseit will be

caled anon - singular matrix.

Inverse of amatrix :A square matrix whose inverse exists, is called invertible matrix.

inverse of a non-invertible matrix exists.

Inverse of amatrix A is denoted by A~ and is given by

A‘lzﬁ.ade
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Properties
YAA 1= ATA=]
(i) A H1=A
(iii)(AB)*=B'A?
(VAT =AD"
Solution of system of equations using matrix :
If AX =B isamatrix equation then itssolutionisx = A™B.
(i) If |A| # 0, system is consistent and has a unique solution.
(i) If |[A] = 0and (adj A)B # 0, system isinconsistent and has no solution.

(iii) If |[A] = 0and (adj A)B= 0, system is consistent and hasinfinite solution.
ASSIGNMENT
1 2 =3
LIFA=[2 3 2 ] , Find A™ and hence solve system of equation

3 -3 —4
X+2y-3z=-4
2X +3y+2z2 =2
3x-3y-4z =11

1 -1 0 2 2 —4
2.1fA=12 3 4] ,B:[—4 2 —4] Find AB & hence solve

0 1 2 2 -1 5

Xy =3,
2x+3y+4z =17
y+2z2=1.

3. Check the consistency and inconsistency of the following linear equations.

1) 3x -y +22=3 i) 2x +y-2z2=4
2X +y +32 =5 X- 2y +z =-2
X-2y-z =1 SX-5y +z=-2
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i) 3x+y=5 V) X+y-z=0
-6x-2y =9 X-2y +z2=0
3X + 6y-5z =0

-4 4 4111 -1 1
4. Determine the product [—7 1 3] [1 -2 —Zland useit to solve the
5 -3 1112 1 3
system of equations.

X-y+z2=4,Xx-2y-22=9,2x +y+3z=1
5. Without expanding , show that the values of each of the following determinants
IS zero.

8 2 7 2 3 7
1){12 3 5 ii)(13 17 5
16 4 3 15 20 12
6. Using the properties of determinants evaluate the following:
x+ty x X 1 a bc
i) | x x+y X ii)|I1 b ca
X X x+y 1 ¢ ab
a b c b+c a a
i) lc a b )| b c+a b
b ¢ a c c a+b
7. Prove the following identities:
a+b+2c a b
i) c b+c+2a b =2(a+b +¢)®
c a c+a+2b
a+b+c —C —b
i) —C a+b+c —a = 2(atb)(b+c)(c+a)
—b —a a+b+c
0 b?a c?a
iila2p 0 c2pl| = 2a°B°C
a’c b%c 0
b+c a—b a
V)|lc+a b-—c b| = 3abc-a®-b*-c?
a+b c—a c
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1 a?+bc a3
V)|1 b%+4+ca b3
1 c?+ab c3

= -(ab)(b-c)(c-8) (B2+b*+C?)

a’? bc ac + c?
vi)la? + ab b? ac = 4a’b%c?

ab b? + bc c?

—a’?> ab ac
vii) —b2  bc | =4a?b?c?

ac bc —c?

—a(b* + c* —a?) 2b3 2¢3
viii) 2a3 —b(C2 +a? — bz) 2c3

2a3 2b3 —c(a? + b? — ¢?)

8. Determine the product[ —3] [

system of equations.

=abc(b?+c? +a?)?

—1 —4]anduse|ttosolvethe
-3 -1

X+y+z=0,x+2y-3z=-14, 2x -y+3z =9

9. Using the properties of determinants, prove the following:

(CBSE-2009)

1+x 1 1
1 1+y 1 |=Xyz+Xxy+yz+zx
1 1 1+2z
10. If x,y, z dl aredifferent &
x x2 1+x3
y y? 1+1y3|=0,showthat xyz=-1
z z2 1+23

11. If A & B are square matrices of order 3 such that |A| =

thevaue of |34B|.

—1 & |B|=3, then find
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12. Without expanding eval uate the determinant

(ax + a—x)Z (ax _ a—x)Z 1
(@¥+a)? (a¥—-a™?)* 1
(a? +a%)? (a?—-a?)? 1
13. Using the properties of determinants, prove the following:
1 1+p 1+p+gq

2 3+4+2p 1+3p+2q
3 6+3p 1+6p+3q
1 a a?-bc
1 b b?>-ac

1 ¢ c?—ac
x+1 x+2 x+a

x+2 x+3 x+b
x+3 x+4 x+c
16. Find the area of triangle using the determinants if three of its vertices

are (5,2), (-3,-1),(6,0).
17. If the points (a,b),(c, d),and (atc, b+d) are collinear, show that
ad=Dbc.
18. Find the value of a so that the points (1,-5), (-4,5),and (a,7) are collinear.
19.If a, b, & c aredistinct real no. and the system of equations
ax+ay+((@+1)z=0
bx + b%y + (b*+1)z=0
cx+c’y +(c*+1)z=0 hasanon trivia solution show that abc = -1.

wherea>0and x,y,z ¢ R.

=1 [CBSE-2009]

14. Prove: =0

15.Show that: =0,wherea,b,c,aein A.P.

-3 6 5
20. Find the minor of element5, |2 1 0
-1 6 5
-8 6 0
21. Findtheco- factorof elementas, |6 1 0
-1 6 5
22.Using the co-factor of the second row of determinant
X1 Y1 1
x, Yy, 1| findthevalueof A.
x3 y3 1
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6 4 2
23.Find A where l—lz 15 18] and solve the following
25 =20 15

6x -12y +252 = 4
4x + 15y - 20z =3
2x + 18y + 152 =10

3 2 1
24. Find A" where l4 -1 2 ] and solve the following
7 3 =3
3X +4y +7z =14
2X-y+3z=4
X+2y-32=0
25. solve the following system of equations using matrices:
243,10y
X y z
X y z
S42_B-> X,Y, z#0.
X hY% z

26. Find the value of « ,for which the homogeneous system of equation:

2x+3y-22=0
2X-y+3z=0
7Xx+ay-z=0 hasnontrivia solutions. Find the solutions.

27.S0lve the following determinant equation:
a+x b c

M| a x+b c |0

a b x+c

ANSWERS:
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4 x=3y=2z7z=-18x=-1,y=-2,2z=311.-81 23.x=12,y=1/3,z=1/5
24.x=1,y=1,z=1 25.x=2,y=3,2=5 6.a ==, y=-k,x=—k z=kK
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