Determinants
Class 12t

| 1 1 1 |
Showthat|mc; m+1cp m+2c|=1
lmc, m+1c, m+ 2c¢l

Q1)

1 1 1
me; m+ley, m+2¢q
mc, m+1lc, m+2c

1 1 1

m m+1 m+2
m(m-1) (m+1)m (m+2)(m+1)

2 m 2

Sol.1)
We have

=Y

taking(—)common from R3

. 1 1 1
=3 m m+1 m+ 2
m?2—m m?+m m?+3m+2
€y = C; — cjandc; = ¢3 — ¢,

1 0 0 ‘

N

1
= E m 1 2
m?—m 2m 4m+2
expanding along R,

%[4m+2—4m]

=§=1 =RHS ans.

Q.2) (b+c¢)* ba ca
ab (c+a)® b

ac bc (a+Db)?

Show = 2abc(a + b + ¢)3

Sol.2) (b+c)> ba ca
ab (c+a)®> cb
ac bc (a+b)?
Ry » aR{,R, = bR,,R; = cR3
a(b+c)> ba*® ca?
= —lab?  b(c+a)? cb?
ac?  bc?  c(a+ b)?
taking a, b, c common fromc,, c,andcs resp.
a(b+c¢)*? ba* ca®
= —lab?  b(c+a)? cb?
ac?  bc?  c(a+ b)?
¢, = ¢; — czandc, = ¢y — 3
(b+c+a)(b+c—a) 0 a?
= 0 (c+a+b)(c—a—Db) b?
(c+ta+b)(c—a—-b) (c+a+b)(c—a—-b) (a+b)?
taking (a + b + ¢) common from C; & C; both

We have




b+c—a 0 a?|
=(a+b+c)?|0 ct+a—b b? |
c—a—-b c—a-b (a+b)2|
R; = R3(R; + R;)
b+c—a 0 a?
=(a+b+c)?|0 c+a-—>b b?
—2a 2ab

—2b
¢; = acjandc, — bc,
ab + ac — a? 0 a
0 bc + ab — b?
—2ab — 2ab
c1 = €1 + czandc, = ¢, + 3
ab + ac a? a
b? bc+ab b?
0 0 2ab

taking a, b and 2ab common from Ry, R, and Rs resp.
b+c a a
b c+a b
0 0 1

2
bZ
2ab

_ (a+b+c)?
- ab

2
_ (a+b+c)?
- ab

_ (a+b+c)?

.ab(2ab)

expanding

= 2ab(a + b + ¢)?[(b + ¢)(c + a) — a(b) + a(0)]
2ab(a + b + ¢)?(bc + ab + c? + ac — ab)
2ab(a+ b+ c)2.c(b+c+a)

= 2abc(a+b+¢)® =RHS  ans.
Q.3) 1+ a? — b? 2ab —2b
Show that| 2ab 1—a? + b2 2a | = (1 +a? + b2)3
2b —2a 1—a? - b?
Sol.3) 1+ a?—b? 2ab —2b |
We have| 2ab 1—a?+b? 2a |
12b —2a 1—a? — b?!
Mainstep ¢; = ¢; — bczandc, — acs
1+ a? — b? + 2b? 2ab — 2ab —2b
= 2ab — 2ab 1—a? + b? + 2a? 2a
2b—b+a?b + b3 —2a+a—a®—ab? 1—a? - b?
1+ a?+ b? 0 —2b
= 0 1+ a? + b? 2a
b(1+a?+b?>) —a(l+a?+b? 1-—a?-b?
taking (1 + a® + b%) common fromc;andc,
[ 1 0 —2b [
=(14+a2+b2)%| 0 1 2a |
b —a 1—a?—- b2|

expanding
= (14 a?+ b»?[1[1 — a® — b? + 2a%] — 2b(—h)]
= (1 +a®+b?)?[1 —a? — b? + 2a° + 2b?]
= (14+a%?+b?%(1 +a? + b?)

= (1+a?+b?»3 =RHS ans.




Solving System of Linear Equations (Matrix Method)

Q.4) Solve the equations using matrix methodx + 2y + z = 7 ; x + 3z =
11; 2x-3y =1
Sol.4)  The given equation are
xX+2y+z=7
x+ 0y + 3z =11
2x-3y + 0z =1
these equation can be written in matrix form

s bl

(or) Ax=8B
= x=A'B
1 2 1 7 X
Where A=|1 0 3] ; Blll & X=[y]
2 -3 0 1 z
Now
[Al=1(0+9)—-2(0—-6)+1(-3—-0)=9+12-3
[A|] =18 #0
~ system is consistent and unique solution
Cofactors
c11=9; €12 =—6; c14=-3
€1 =735 Cpp=—2; C3=7
€31 =6; 3 =—2; €33 =—2
9 6 -3 [9 -3 6
Now Adj(A) =|-3 -2 7] =[6 -2 —2]
) . 6 -2 -2 -3 7 =2
A =m.AoyA
1 9 -3 6]
A =E! 6 -2 =2
-3 7 =2l

We have x=A1B
) 9 -3 6117

X = & 6 -2 -=2||11

-3 7 =2111

L 63—-33+6
=> x=—|42-22-2
= X

=21+77-2

18
36 2

18
54 3

X 2
= [y]=[1
z 3

x =2

, ¥y =1,z = 3 istherequired solution ans.

Q.5) Solve the equations

2 3 3 1 1 1 3 1 2
-———4+-=10;-+—-+-=10; ———+—-=13
Xy z Xy z X y z

Sol.5)  The given equations are




224399
X y z
Z+24+1=10
x y z
2 % =13
These equatlons can be written in matrix form
2 -3 3
: l [z
3 -1
(or) AX=B
= x=A'B
2 -3 3 10 1/x
Where A = 1 1] ; = 10] ; =|(1/y
3 -1 2 13 1/z
|[Al=22+1)+3(2-3)+3(-1-3)=6—-3—-12=-9
|Al=—-9 %0 . systemis consistent and unique solution
Cofactors
c11 =3 c12=1 «c¢i3=-4
€21 =3 Cpp=-5 C3=-7
31 =—6 «(3,=1 33 =5
3 3 -6
AdjiA=]11 -5 1 ]
-4 -7 5
1[ 3 3 —6]
A? AdjA=—-—-|1 -5 1
|A| 9
-4 -7 5

We have xA'B

) 3 3 —6][10
X=—§ 1 -5 11]]10

-4 -7 51113
304+30—-78
X=—=110-50+13
—40 — 70 + 65
1/x
IR RN
1/z
= X :% ; :é and zZ= 5 is the required solution  Ans......
Q.6) 1 2 =3
Find A, where A = [2 3 2 ] Hence solve the system of equations x +
3 -3 -4
2y-3z =-4,
2x + 3y + 2z = 2and3x-3y-4z = 11
501.6) 1 2 —3]
We have,A=|2 3 2
3 -3 —4
Al =1(-12+6) —2(—8—-6) —3(—6—9) = —6 + 28 + 45
|A] =67 =0 ~ (Ais Invertible | consistent| unique solution)
Cofactors
€11 =—6 c,=14 c¢43=-15
31 =17 ¢y, =5 €3 =9

C31 = 13 C32 = _8 C33 = _1



~ Adj(A) = 5 -8
-15 9 -1

Now Al LAdjA
IAI

L -6 17 13
A'1=—[14 5 —8] ....... (1)

-6 17 13]

“l-15 9 -1
Given equation are
x +y-3z =-
2x + 3y + 2z
3x-3y-4z =1
These equation can be written in the form

b

(or) AX=B =>X=A71B

X —_—
WhereX:[y] andB=[2]
z 11

-

[ —6 17 13
X = % 14 ] [ ] ....... {A™ from eq. (i)}
|—15 9
[24+34+143 201
X ==|-56+10-88 67[134]
| 60+ 18 — 11 67
X [ 3
-2
z | 1

~ x=3,y=-2,z=1isthe required solution ans.

1 -3 5

3 2 —4] . Find A-1 and hence solve the equationx + 2y + z = 4 ; -x +
1 1 =2

y+z=0andx-3y +z = 2

1 -1 1
2 1 =3
1 1 1

Q.7)
If =

Sol.7)
We have A=

Do yourself

|A] = 10 = 0 .~ (Aisinvertible)
4 2 2
-5 0 5
1 -2 3
Al =— AdjA

4 22]

AdjA =

-5 0 5
1 -2 3
Given equation are
x+2y+z=4
-x+y+z=20
x-3y +z =2
-> the matrix of above equation is clearly the transpose of given matrix A
~ these equations can be written in the form
4 X
A'X=B whereB=[0 ;X=[y]
2 VA

(1)

X = (A7) !B



Q.8)

Sol.8)

Q.9)

L 4 -5 1
:>X=52 0 -2
2 5 3
16 + 2
= X=—18-4
8+6
X 9/5
:[y]:[Z/S]
z 7/5
> x = ,yz% , Z

Determine the product

equationsx -y + z =

1 -1 1'
LetA = |1 —2 —
2
—4
CA = |-7
5 —3 —1
= CA = 81

Post multiply by A™1

= CAA™ = 81A!?

=>Cl =8A1 ..

= A‘1=1C:1[:L7L
8 8 5

Given equation are
x-y+z=4
x-2y-2z=9
2x +y +3z =1

There equation can be

............ {By prop. (A~

1)1

(A7)}

= gis the req. solution ans..

[—4 4 47111 -1 1

-7 1 3 ] [1 -2 —Zland hence (or) use it to solve the
| 5 -3 -—-1l12 1 3

4, x-2y-2z2=9; 2x+y+3z=1

—4 4 4
and C = \ ]

—3 ~1
8 00
0 0 8

(a5 30

ATl = A1

4 4

L3

-3 -1

in the form

-1 1
= bl-p
(or) AX
4 X
> X =A1'B whereB=[9];X= y
z
—4 4 41 14
ﬁxz-[q : 3”9]
5 -3 -—-1l11
-
=>X = 3 —16|=1|-2
—8 -1
X 3
-b-|
z -1
= x = 3,y =-2andz =-1isthereq. solution ans.
1 -2 0 7 2 —6
A=’2 1 3] andB=|-2 1 —3‘findABandhencesolvetheequations
0 -2 1 —4 2 5
x-2y=0;2x+y+3z=8; -2y +x =7



Sol.9)

Q.10)

Sol.10)

1 -2 017 2 -6 11 0 0
AB =12 1 3”—2 1 —3‘=\0 11 0]
0 -2 1Il-4 2 5 0 0 11
= AB = 111
Pre by A™1
> A1AB=11A"1
=>IB=11A""
=>B=11A"1
.1 L 7 2 -6
= A =HBl=E[—2 1 —3]
—4 2 5
Given equations are
x—2y=10
2x+y+3z=7
-2y+0y+z=7

These equations can be written in the form
AX=C = X=A1cC

X 10
Where X = [y] andC = | 8
z

7
L 7 2 —6]T10
X=-1-2 1 =3]|8
-4 2 5 7
. 70+ 16 — 42 . 44
=X =771-20 + 8-21=—]-33
—40+ 16 + 35 11
x 4
-f-[5
z 1
~x =4,y =-3, z = listherequired solution ans.

Show that system of equations is consistent and also find the solution
2x-y+3z=5;3x+2y-z=7; 4x + 5y-52 =9
Given equation are
2x-y + 3z =5
3x +2y-z =7
4x + 5y-5z2 =9
given equation can be written in the form
AX =B = X=AB

2 -1 3 X 5
where A = !3 2 -1 ; X = [y] &B = 7]

4 5 =5 z 9
|[A] =0 {solution can be infinite many or no solution}

-5 10 -5
Now AdjA=|11 -22 11

7 —14

-5

107 —57 [5 0
Now (AdjA)B =(11 -12 11] [7] = !0] =0
7 =14 7119 0
Since |A| =0 also (AdjA). B=0
~ System is consistent and Infinite many solutions
- Putz = kin first two equations, we get
2x-y = 5-3k w...(k € R)
3x +2y =7+k

e 5 S TI=155%]




a=[3 51 ox=0l =000
Al = 7and Adja = [ %, 1]

A_lzé[—z3 ,

X =A1B

X = %[—23 ;] [57_+3kk :%[ﬂk_—yﬂ

fox o= 223y = 11’;_1 andz =k ans.

7





