Determinants
Class 12th
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expanding along R,

1 1 1
=abc(1+-+5+2)x 1

1 1 1
abc<1+;+;+;)—RHS
abc + bc + ca + ab =RHS

ans.

a a+b a+b+c
2a 3a+2b 4a+3b+ 2c
3a 6a+3b 10a+ 6b+ 3¢

Q.2)

Show =as

a a+b a+b+c
2a 3a+2b 4a+3b+ 2c

3a 6a+3b 10a+ 6b+ 3c
taking a common from C;

1 a+b a+b+c |
=12 3a+2b 4a+3b+2c|

13 6a+3b 10a + 6b + 3c!
R2 g R2 - 2R1andR3 g R3 - 3R1

Sol.2)
We have




1 a+b a+b+c
=all0 a 2a+Db

0 3a 7a + 3b
R; - R; — 3R,

1 a+b a+b+c
=al0 a 2a+b

0 0 a
expanding along R,
= a[a?] = a3 ans.
Q.3) x x* 1+x3
Ifx,y,zaredifferentand|y y? 1+ y3| = 0 thenshowxyz =-1.
z z?> 1423
Sol.3) x x> 1+x8
We have |y y2 1+y3 =0
lz z2 1+ 73
applying sum property in Cs
x x* 11 |x x* x3
= ly ¥* 1+|y y* »|=0
z 72 1l lz 722 73
taking x,y, zcommon Ry, Rz, Rs resp.
x x* 1 1 x% x3
=> |y y> 1l+xyz|{l y* y3|=0
z 72 1 1 z2 73
C, © C3
x 1 x? 1 x x?
> —|y 1 y*|+xyz|1 y y*|=0
z 1 72 1 z 72
CL ©Cy
1 x x? p_xxﬂ
= |1y y*|+xyz|[l y y*|=0
1 z 72 11 z z2I
x x* 1
> |y y2 1|(1+xyz) =0
z 72 1
R, > R; —Ry,R3 > R; — R4
1 X X
5|0 y—x y2—x? |(1+xyz)=0
0 z—x 2z%—x?
|x x? 1
= 0=NE=Dp ¥ 1A+ =0
z 7% 1

expanding along R,
=> (y—2)z—-)[z+x—-y—x](Q1+xyz) =0
= (y—0z-0)z-y)(1+xyz) =0
but = y—x#0
z—x#0 sincex # y # Z given
z—y+0




wonlyl+xyz=20

= xyz=-—1 Proved
Q.4) —bc  b*+4+bc c?+bc |
Show!a? +ac —ac c?+ac|=(ab+bc+ ca)3

a’+ab b*+a b-—ab

Sol.4) Ry = aRy; R, = bRyandR3; — cR3

. |~abc ab? + abc  ac? + abc
= — a’b + abc —abc c?b + abc
a’c +abc b?c+abc —abc

taking a, b, c common fromc,, c,andc;
—bc ab+ac ac+ ab
= —ab + bc —ac bc + ab
ac+ bc bc+ ac —ab
Ry >R, +R, +R3
ab+bc+ac ab+bc+ac ab+ bc+ac
= ab + bc —ac bc + ab

ac + bc bc + ac —ab
taking (ab + bc + ca) common from R;

1 1 1
= (ab+bc+ca)lab+bc —ac bc+ab

ac + bc bc+ac —ab
Cy = C; — cjandc; = ¢3 — ¢4

0 0
= (ab + bc +ca) |ab + bc —ab — bc —ac 0
ac + bc 0 —ab — bc — ca
taking (ab + bc + ca) common fromc,andcs both
I 100 [
ab + bc — 10
ac + bc0 —1

= (ab + bc + ca)(ab + bc + ca)?

expanding along R;
= (ab + bc + ca)3(1) = (ab + bc + ca)3=RHS

Qs) b*+c¢* ab ac
ba c*+b? be|= 4a’h’c’
2 2
Show €@ cbh a’+b
Sol.5) |b2 +c? ab ac |
We have{ ba c? + b? bc
| ca cb a? + b?|
R; = aRy; R, = bRyandR; = cRy
a(b? + ¢?) a’b a’c |
= —| ab? b(c? + b?) b2 |
c%a c?b c(a? + b?)|

taking a, b, c common fromcy, €5, C3 resp.
be b? + ¢? a?  a?
= b? c? 4+ a? b?
c? c? a? + b?
Ry - R, +R, +R;




2(b2+c?) 2(c?+a?) 2(a*+ b2)|
= b2 CZ +a2 bZ

c? c? a? + b? |
2 common from Ry
b®>+c? c?>+a? a®+b?
=| b2 c? + a? b?
c? c? a? + b?
R2 d RZ - Rlanng d R3 - R1

b2 +c? c?+a® a?+b?
= 2| —c? 0 —a?
—b? —a? 0
Ry > Ry +R, +R;
0 c? b?
=2|—c? 0 —b?
—b? —a? 0
0 c? b?
=2—-c* 0 —a?
—b®> —a*> 0
expanding

= 2[—c?(—a?b?) + b%(a?c?)]
= 2(a?b?c? + a?b?c?) = 4a%b?%c? ans.

Q.6) b+c c+a a+b a b c
Showthatlg+r r+p p+q|=2|p q r
y+z z+x x+Yy Xy z

Sol.6) b+c c+a a+b

Wehavelg+71r r+p p+q
y+z z+x x+Yy
¢ ¢ +cy;+cs

2@+b+c) c+a a+b

=|2(a+b+c) r+p p+q

2c+y+2z) z+x x+y
a+b+c c+a a+b
=2lp+q+r rv+p p+gq
x+y+z z+x x+y
Cy = C; —cjandc; = ¢33 — ¢4
a+b+c —-b -—c
=2p+q+r —q -1
x+y+z -y —z
Now, ¢; = €1 + ¢ + C3

a —-b -c
=2p —q -—r
x -y -z
taking () sign fromc, &c3both
a b c
=2|p q T|[=RHS
Xy z




Q.7) |[a+bx c+dx p+qgx| [a ¢ py
Sh0W|ax+b cx +d px+q|=(1—x2) b d q
u v w u v w
Sol.7) a+bx c+dx p+qgx
We have [ax +b cx+d px+q
u v w
Ry > R—-1—-xR,
a—ax? c—cx? p-—px?
=| ax+b cx+d px+gq
u v w
a(l1—x2) c(1—x%) p(1—x?)
=| ax+b ccx+d px+gq
u v w
taking (1 — x2)common from Ry
a c p
=(1—x|ax+b cx+d px+q'
u v w
=R, >R,—xR -1
a ¢ p
=(1-x*)|b d q}=RHS
u v o w
Q.8) a b c
Show that the value of the determinants|b ¢ a|is negative.
cab
Sol.8) |[a b c|
letAib ¢ a
cab
€1 > ¢ +c+c3
a+b+c b c
=la+b+c ¢ a
a’?+b+c a b
(a + b + ¢c) common from C;
1 b c
=(@a+b+c)|l ¢ a
1 a b
R, » R, — RjandR; » R; — R,
1 b c
=(a+b+c)|0 c—b a—c‘
0 a—b b—c

expanding along R,
= (a+b+c)(—a*—b%*—c*+ab + bc + ca)
= —(a+b+c)a*+b*+c?—ab—bc—ca)
multiply & divide by 2
= —%(a + b + ¢)(2a® + 2b% + 2¢? — 2ab — 2bc — 2ca)

= —~(@+b+0)((@a—b)?+(b— )+ (c - )?)

clearly the value of determinant is —ve ans.




Q.9) b+c c+a a+b
Ifa,b,carereal numbersuchthatlc+a a+b b+ c| = Othenshow that either
a+b b+c c+a
a+b+c=0(or)a=b=c.
Sol.9) b+c c+a a+b
Wehavel[c+a a+b b+c|=0
a+b b+c c+a
c1—=>¢+c,+cs
2(@a+b+c) c+a a+b
> |2(a+b+c) a+b b+c|=0
2(@+b+c) b+c c+a
1 c+a a+b
= 2(a+b+c)j1 a+b b+c|=0
1 b+c c+b
R, - andR; - R; — R4
1 c+a a+”
= 2(a+b+c)i0 b—c c—a|=
0 b—a c—b»b
expanding along R,
= 2(a+b+c)(—a?—b*—c2+ab+bc+ca)=0
= —2(a+b+c)(a®+b*+ct—ab—bc—ca)=0
multiply and divide by 2
= —%(a+b+c)(2a2+2b2+2c2—2ab—2bc—2ca)=0
= —(a+b+0)[(a=b)*+b-c)’+(c—a)]=0
> (a+b+)[(a—b)?*+(b—-c)+(c—a)?]=0
= eithera+b+c=0
(or) (a=b)2+(b—c)?+(c—a)’=0
this is possible only when
a-b=0 = a=05»
b-c=0 = b =c
c-a= = c=a
> a=b=c
eithera+b+c=0 (or) a=»b=c ans.
Q.10) 0 a -—b
Showthat|—a 0 —C|=0
| b c 0!
Sol.10) 0 a -—b
let A= |—a 0 —c
b c 0
Ry = cRy; Ry, = bcR, and R; — aR;
1|0 ac —bcl
= —-|—a b0 —bC|
ab ac 0
taking ab , ac, bc common fromC;, C; & C5
(ab)(ac)ve) | 0 1 -1
=—-1 0 -1
abc |

1 1 0




0 1 -1
= abc ‘

-1 0 -1
1 1 O

expanding
= abc(0) = 0=RHS ans.






