Solution
DETERMINANTS

Class 12 - Mathematics

dac|0, %
Explanation:
ac|0, %
(c)1,2and3
Explanation:
Expanding along Cq
11—z 2 3
0 2—x 0 |=0=010-x2-x)(3-x)=0=x=1,2,3.
0 2 3—=z
2 0 O
@f(-5 1 0
32 —6 2
Explanation:
2 -5 32 2 0 0
adjA=|{0 1 —-6|[=|-5 1
0 O 2 32 —6 2
(a) 25
Explanation:

|A| =5, |adj A| = |AP - =|A]? =52 =25

() ayy Agg +ap; Apy tagy Agg
Explanation:

ail a2 a3
A=layn ayp a3

a3 Qaszy ass
Expanding along Column 1

A= (—1)1+1 X aylp X a2 a1

@2 WL (L) ay %

ass ass azz ass

A =ajAqg +ay Ay +aziAsg

dx=1y=1
Explanation:

(5 2) ()
Jy « 2
_(zx1+yx2
<3y><1+a:><2>
[T+ 2y
(3y+2x)
Comparing with R.H.S

x+2y=3..00)
2x + 3y =5 ...(ii)
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(i) x 2 - (ii)
2x+4y-2x+3y=6-5
y=1

Putting y in (i)
x+2(1)=3

x=1

(@ |A[+]A#0
Explanation:
Because, the determinant of a matrix and its transpose are always equal that is |A| = |A'|

(d) 27

Explanation:

Since the matrix is of order 3 so 3 will be taken common from each row or column.
So, k=27

1
d) 75
Explanation:

L
16

10.
1 0
b
ot !

Explanation:
cosa sina

A= .
—sina  cosa

cosa —sina|| cosa sin a

ATA =

sina cosa —sina  cosa

cos? a + sin? o cosasin o — sina cos o

sin acosa — sin a cosa sin? & + cos? a
|1 0
0 1

11. Now,L.H.S. = (AB) ! = AB = = [9 _1] [_4 3 } = [
6 —2||5 -4
Cn 033]
021 C22
Cofactor of Cq1 = (-1)'1 (26) = 26; Cqp = (-1)1*2 (-34) = 34

36 -5 27+4] [-41 31
—24-10 18+8| |-34 26

adj AB = [

Cp1 = (-1)*T1(31) = -31,Cyy = (-1)272 (-41) = -41

adjap=| 20 M1 L oagap= 20 78
—31 -—41 34 —41
|AB|:‘_;11 2;}:(1066-1054):12
26 —31
. 11 s _ L
.. (AB) A5 (adjAB) = 75 [34 41]

RHS.=BlAal= B= [_54 34} = adjB= [Cn 012]

Cy Co
Cofactor of Cyy = (-1)M* (-4) =-4; Cp = (D2 (5) = -5
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12.

13.

Cy1 = (1?1 (3) = -3,Cpp = (-1)*™2 (-4) = -4
—4 -4 -3
-5 —4

-4 -3
B l_ LadiB) L
-.B _lB‘(aij) 1[5 4}
Cn 012]
Cn Oy

Cofactor of Cyy = (-1)M1 (-2) =-4; C1, = (-1)1*2 (6) = -6

—4
5

aij[ _i]:saij[ }¢|B|‘

A [9 _1} = adjd = [
6 —2

Co1 = (-1)* (-1)= 1,Cpp = (-1)*"2(9) = 9
9 1

Al = T =(-18+6)=-12
|A] ‘6 s ( )

-2 1
LoA-1 1 : _ 1
w4 _A(adJA)_H[—ﬁ 9}

-4 — -2 1 1
Now,we have to find B'L Al = L 3 _1(8+18
- 10+ 24

12 12

5 —4][-6 9

Therefore, (AB)'1 =Bl Al
z1 oy 1

A - % Ty Y2 1
z3 yz 1
3 8 1
1

=34 21

5 1 1

=3BR2-1)- s(fglf 5)+1(—4 — 10)]

=B+72-14 ="

Let the numbers are x, y, z

3x + 5y —4z = 6000 ...(i)

Also,

2x — 3y +z = 5000 ...(ii)

Again,

—x + 4y + 6z = 13000 ...(iii)
3 5 —4 T 6000
2 -3 1 y | = | 5000
-1 4 6 z 13000

AX=B

|A| = 3(- 18 — 4) — 2(30 + 16) — 1(5 — 12)
=3(-22)—2(46) + 7

=_66-92+7

=-151

Hence, the unique solution given by x = A~ g

Cp-CD'"118-—4=-22
Cp=CD*2@12+1)=-13
Ciz=(-1'"3@®-3)=5
Cp1=(=1)?*"1(30+16)=—-146
Cyp=(-1)2*"2(18-4)=14
Cp3=(-12?"3(12+5)=-17
Car=C12"1(5-12=-7
Cp=(-10"2@+8)=-11

Cy3=(13*"3(-9-10)=-19
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—-22 —46 -7

AdjA=|-13 14 11
5 17 -19
r=A"'B= ‘—;‘(adj A)B

—22 46 -7 [ 6000
X=5|-13 14 -11] | 5000

5 17 -19 13000
—132000 — 23000 — 91000

X = —— | —78000 + 70000 — 143000

—151
—3000 — 85000 — 247000
x 3000
v | = | 1000
z 2000

Hence, x = 3000, y = 1000 and z = 2000
. We are given that,
A = non-singular matrix
B = non-singular matrix
Order of A = Order of B
We need to find whether AB is singular or non-singular
Let us recall the definition of non-singular matrix.
Non-singular matrix, also called regular matrix, is a square matrix that is not singular, i.e., one that has a matrix inverse.
We can say that, a square matrix A is non-singular matrix if its determinant is non-zero, i.e., |A| # 0.
While a singular matrix is a square matrix that doesn’t have a matrix inverse. Also, the determinant is zero, i.e., |A| =

So,

By definition, |A| # 0 and |B| # 0 since A and B are non-singular matrices.
Let,

Order of A=Orderof B=n X n

= Matrices A and B can be multiplied

= A XB=AB

If we have matrices A and B of same order then we can say that,
|AB| = 0 if either |A| or |B| = 0.

And it is clear that, |A|, |B| # 0.

= |AB| # 0

And if |AB| # 0, then by definition AB is s non-singular matrix.

Thus, AB is a singular matrix

AB—P 3“1 —2]
1 —4][-1 3
[-1 5

_[5 —14}
|AB| = —11#0

(AB) "' = -adj (AB)

4 [-14 -5
Tl o5 -1

14 5
R ]

Al = —1140, |B =140

1| —4 -3
coa1 ]
Pl-1 2
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16.

145
B!

Hence prove.
Given equations are: -

X+y=5
y+z=3
x+z=4
1 10 T 5
It can be writtenas |0 1 1 yl =13
1 01 z 4
So by comparing with theorem, lets find D , D4 and D,
1 10
=D=|0 1 1
1 01

Solving determinant, expanding along Ry
=>D=1[1]-1[-1]+0[-1]
=>D=1+1+0

=>D=2

=>D=2

Again, Solve D; formed by replacing 15 column by B matrices

5 1 0
:>D1=3 1 1
4 0 1

Solving determinant, expanding along Ry
= Dy =5[1] - 1[3)(1) - (D] + 0
=D;=5-1[3-4]+0
=D;=5+1+0

=D;=6

Again, Solve D, formed by replacing ond

1 5 0
=Dy=|0 3 1

1 41
Expand by Ry
=Dy=1[3-4]-5[-1]+0
=Dy,=1[-1]+5+0

column by B matrices

= Dy=4

And, Solve D3 formed by replacing 3"column by B matrices

1 15
=D3=0 1 3

1 0 4
Expand by Ry

= D3=1[4-0]-1[0-3]+5[0-1]

= D3=1[4]-1(-3)+5(-1)

= D3=4+3-5

:>D3:2

Thus by Cramer’s Rule, we have

Dy D, D3

:>x:3,y=3andzzi
_6 _ 4 _ 2

:x—g,y—gandz—g

x=3,y=2and z =1
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17. Given: - Equations are: -

X -y -2z = 3......(~ii0)
So by comparing with theorem, lets find D , D4 and D,

1 1 0
=D=|1 0 1
1 -1 -2

Solving determinant, expanding along 1% Row we have.
= D=1[0)(-2)- (D)(- D]-1[(-2)(1)-1]+0[-1-0]
=D=1[0+1]-1[-3]-0[-2]

=D=1+3+0

=D=4

Again, Solve for D; formed by replacing 1% column by B matrices

Here
1
B = | —6 | Therefore
3
1 1 0
=Dl=|-6 0 1
3 -1 -2

Solving determinant, expanding along 15 Row

= Dy =1[(0)(-2) - ()(- DI - 1[(-2)(-6) - 3]+ 0[6 - 0]
= Dy =1[0+1]-1[12 - 3] + 0[6]

= D, =1[1]-9+0

= D;=1-9+0

= D;=-8

Again, Solve for D, formed by replacing 2" column by B matrices

Here
1
B = | —6 | therefore
3
1 1 0
=Dy=|1 -6 1
1 3 =2

Solving determinant, expanding along 15 Row

= Dy =1[(-6)(-2) - ()B3)]- 1[(-2)(1) - 1]+ O[3 + 6]
= Dy=1[12-3]-1(-2-1) +0(9)

= Dy=9+3

= Dy=12

And, Solve D3 formed by replacing 3" column by B matrices

Here
1
B =| —6 | Therefore
3
1 1 1
$D3: 1 0 —6
1 -1 3

Solving determinant, expanding along 15 Row
= D3 =1[0)3) - (- 1)(- 6)] - UB)(1) - 1(- 6)] + 1[- 1+ 0]
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18.

19.

= D3=1[0-6]-1(3+6)+1(-1)
=D3=-6-9-1

= D3=-16
Thus by Cramer’s Rule, we have
N
:>x:778
=x=-
again,
D,
:>y:3
éy—%
=y=3
and
Sz=2
gm0
4
=z=-4
Let the three numbers be x,y and z.Then,
X+y+z=6
y+3z=11
X+z=2y
This system can be written as AX = B whose
1 1 1 T 6
A=10 1 3|X=|y|B=|11
1 -2 1 z 0
|A|=9#0

An=T745=3A3=-1
Ay =—-3,42=0,453=3
A3z =2,A3 = —3,A33 =1

7 -3 2
adjA=|3 0 -3
-1 3 1
7T -3 2
A*l:‘—;‘adezg 3 0 -3
-1 3 1
X=A"'B
E2 7T =3 2 6
y :éls 0 3| (11
L 2] -1 3 1 0
T 1
y|l =12
Lz ]| 3
x=1, y=2,z=3

Three equations are formed from the given statements:

3x + 2y +z=2200

4x +y + 3z = 3100 and

x+y+z=1200

Converting the system of equations in matrix form we get,
3 2 1 T 2200
4 1 3 y [=1]3100
1 11 z 1200

i.,e. AX=B
3 21 x 2200
whereA=14 1 3|,X=|y| andB= | 3100
1 11 z 1200
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=X=A'lB
Al=L (AdjA)

4]
IA|=3(1-3)-24-3)+1(4-1)=-6-2+3=-5
-2 -1 5
AdjA=|-1 2 -5
3 -1 -5
-2 -1 5
e e
3 -1 -5
2 1 -5
_ 1
=l1 -2 5
-3 1 5

2 1 —57[2200
=X=3|1 -2 5 ||3100
-3 1 5 ||1200

4400 + 3100 — 6000

= | 2200 — 6200 + 6000

—6600 -+ 3100 + 6000
300

= | 400
500
= x =300, y =400 and z = 500
i.e. The award money for each value are Rs.300 for Tolerance, Rs.400 for Kindness and Rs.500 for Leadership.
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