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Determinants
Class 12th

Solve for x

Q1)

a+xa—xa—x
Solve |a —xa + xa —Xx
a—xa+xa-+x

=0

Sol.1)

3a—xa—xa—x
= |3a—xa+xa—x
3a—xa—xa+x
taking (3a- x)common from
la —xa—x
= Ba—x)|[lat+xa—x[=0
la —xa+x
R, - R, — RjandR; - R; — R,
la —xa—x
= Ba—x)|0 2x 0(=0
0 0 2x
taking 2x common from R, &R3both

la — xa —x
0 1 0
0 0 1

=0

= (3a—x)(2x)(2x) =0

expanding along R,
= (Ba—x)(4x)[1(1) -0+ 0] =0
=> Ba—x)(4x?) =0
> x=33,x=0 ans.

Q.2)

x—22x—33x—4
x—42x—93x—16 =0
lx — 82x — 273x — 64/

Solve

Sol.2)

| x —22x—33x—4 |
We have| x —42%x—93x—16 (=0
x —82x—273x — 64
RZ i RZ — Rlanng i R3 — Rl
x —22x—33x—4
= —2—-6—12 | =0
—6—24—-60
c; = €y — 2cyandecz = ¢3 — 3¢y
x—212
| —2—-2—-6
—6—12—-142
taking (-2) and (-6) common from R, & R3 respectively
x—212
113
127

expanding along R,
= 12[(x—2)(7-6)—1(7-3)+2(2-1] =0
= 12[x—2—-4+2]=0

=0

= 12 =0

Copyright © www.studiestoday.com All rights reserved. No part of this publication may be
reproduced, distributed, or transmitted in any form or by any means, including photocopying,
recording, or other electronic or mechanical methods, without the prior written permission

Downloaded from www.studiestoday.com




Downloaded from www.studiestoday.com

@Studies Today...

= 12(x—4)=0
>x=4 ans.

Proving Questions

Q.3) 1 a a?
Showthat|]1 b b%|=(a—b)(b—c)(c—a)
1 ¢ c?
Sol.3) 1 a a?
letA=1|1 b b2 =0
1 ¢ ¢
R, - R, — RjandR; - R; — R,
1 a a?
=10 b—a b?—a?
0 c—a c%?-a?
taking (b-a) and (c-a) common from R, & R3 respectively
1 a a?
=(b—a)(c—a)|0 1 b+a
0 1 c+a
expanding along R,
=(b—a)(c—a)[1(c+a—b—a)—a(0)+a?(0)]
=(b—a)(c—a)(c—Db)
=(a—b)(b—c)(c—a) = RHS Proved
Q.4) a b c 111
Show that|a? b% c?| = |a2 b? cz| = (a—b)(b—c)(c—a)(ab + bc + ca)
bc ca abl a3 b3 3l
Sol.4) a b ¢
let A= |a?® b? c?
bc ca ab
c1 = acy; ¢, = bcyandeg = acs
. a? b? ¢?
=— a® b? 3
abc abc abc

taking abc common from Cs
a? b? c?
=—|a3 b3 3

1 1 1
a? b? c?
a® b3 ¢3
Cy = C; —cjandc; = ¢c3 — ¢4

1 0 0

a? b? — a? c? —a?

a> (b—a)(b?>+ab+a?) (c—b)(c?+ac+ a?)
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taking (b—a)and (c- b)common from c,& C3
1 0 0
= (b—a)(c—a)|a? b+a c+a
a> b +ab+q* c*+ac+a?
expanding along R,
= (b—a)(c — a)[(b + a)(c? + ac + a?®) — (c + a)(b? + ab + a?)]
= (b — a)(c — a)[bc? + abc + a?b + ac? + a*c + a® — b?c — abc — a*c — ab? — a?b — a?]
(b — a)(c — a)(bc? + ac? — b%*c — ab?)
(b —a)(c — a)[bc(c — b) + a(c? — b?)]
= (b —a)(c —a)(c — b)[bc + a(c + b)]
= (b—a)(c —a)(c —b)(bc + ac + ab)
= (a—=b)(b—c)(c —a)(ab + bc + ac)=RHS

Q.5) a+b+2c a b
Show that c b+ c+2a b =2(a+b+c)
C a c+a+2b
Sol.5) ¢ =ty tos
2(a+b+c) a b
=|[2(a+b+c) b+c+2a b
2(a+b+c) a c+a+2b
taking 2(a + b + ¢) common from C;
1 a b
=2(a+b+c)|1l b+c+2a b
1 a c+a+2b
R, - R, — RjandR; - R; — R,
1 a b
=2(a+b+c)|0 b+c+2a b
0 a c+a+2b
expanding along R,
=2(a+b+c)(a+b+c)a+b+c)]=2(a+b+c)® ans.
Q.6) a B Y

Show

a’  p? y? |=@=-BB-Ny-a)(a+p+y)

B+y y+a a+pl

Sol.6) R; - Rs; + R,
| . ; |
- o> 2 2
|a+ﬁ+y a+pf+y a+[)’+y|
taking(a + B + y)common from R;

a B v
=(@+B+v)|a? p* y?
1 1 1!
C; = €y —cjandecz = ¢3 — ¢
a f—a y—a
=(6¥+ﬂ+]/) az ﬁz_a,z yz_a,z
1 0 0

taking(f — a@)and(y — a)common from C, & Cs respectively
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1 1 |

a
= (a+ﬁ+V)(ﬂ—a)()/—a)|a2 p-—a y-a
O o |

expanding

=(@+B+V)B-a)y —a)[a0) +1(y + ) + 1(=f — a)]
(@+B+y)B-a)y-a)y+ta—-p—a)
@+B+V)B-—a)y-—a)y -5
= (@a=B)B -V —a)a+p+y)=RHS

Q.7)

b+c a—b a
c+a b—c b
a+b c—a c¢

Show =3abc—a3—-bh3-¢3

Sol.7) Ry = Ry + R, +R;

2(@a+b+c) 0 a+b+c
= c+a b—c b
a+b c—a c
taking (a + b + c) common from R;
2 0 1

=(atb+c)lc+a b—-c b
at+b c—a c

1 = €L — 2¢3
0 0 1
=(a+b+c)lc+a—2b b—c b
a+b—2c c—a c

expanding along R,
=(a+b+)[l(c+a—-2b)(c=a)—(a+b—2c)(b—c)]
= (a+ b+ ¢)[c? — ac + ac — a®* — 2bc + 2ab — ab + ac — b? + bc + 2bc — 2¢?]
(a+b+c)(—a? - b2~ c?+ab+ bc + ca)
—(a+ b+ c)(a® + b*+c? —ab — bc — ca)
—[a® + b3 + ¢3 = 3ab]
3abc— a3 — b3 —¢® =RHS ans.

Q.8)

1 x x?
x% 1 x
x x% 1

Show = (x3 - 1)?

Sol.8) ¢y = cp+cy+cy

1+x+x% x x?
1+x+x%2 1 «x
1+x+x% x2 1
taking (1 + x + x?) common from C;

=(1+x+x»)|1 1 «x

R d R2 - RlandR3

= (1+x+x%
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1 x x2

0 1—x x(1—x)
0 —x(1-x) (1+x)(1—x)

taking (1 — x) common from R, & Rs both

= (1+x+x?%)

1 x x?
=(1+x+x)A—-x)?%0 1 x
0 —x 1+x

expanding
=(1+x+x)1—x)?[1+x+x?]
= (1—x)2(1 4 x + x%)?
= [(1—x)(1 + x + x?)]?

- (1-x%2 .. {@® — b® = (a — b)(a® + ab + b?)}
= (x3 —1)%2 =RHS .{(a=b)?=(b-a)?}
Q.9) a’? 2ab b?
Show| p? a? 2ab| = (a® + b3)?
2ab  b? b?

Sol.9) ¢y = ¢4yt

a’ +2ab+b? 2ab b?
a’ +2ab+b?* a?> 2ab
a’ +2ab+b* b? a?
1 2ab b?
= (a+b)*|1 a?® 2ab
1 b? a?
R, - R, — RyandR; = R; — R,

1 2ab b? |
= (a+b)*|0 a?—2ab 2ab — b?

0 b?—2ab a?—b?
expanding along R,

= (a + b)?*[(a? — 2ab)(a? — b*) — (b* — 2ab)(2ab — b?)]

(a + b)?[a* — a?b? — 2a3b + 2ab3 — 2ab3 + b* + 2a%b? — 2ab3]

(a + b)*[a*+ b* + a®b? — 2a3b + 2a%bh? — 2ab?]

= (a+ b)*(a®* = ab +b?)? .. {(a+b+c)®>=a?+b?+c?+ 2ab + 2bc + 2ca}
- [(a + b)(a® — ab + b?)]?

= (a® + b3)? ans.

a’? + labac
abb? + 1bc
cachc? + 1

Q.10)

Show =14+a?+b%+c?

Sol.10) R; = aR;,R, = bR,andR; — cR;
. a3 + aazba2c|
= —lab?b3 + bb?c|
abc 2 21 3 |
c“ac“bc® +c
taking a, b, c common fromc;, ¢, & c3respectively
be a? + 1a?a?
= —|b%b? + 1b?
abc 2 .92 9
cécéc +1
Ry > R, +R, +R;
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1+a*+b*>+c*1+a®+b*+c*1+a®+b*+c?
= b2b? + 1b?
c?c?c? +1
111
= (1+a®+b*+c?) |b*b* + 1b?
c?c?c?+1
Cy = C; —cjandc; = ¢3 — ¢4
100
= (1+a*+b*+c?) ble‘
c?01
expanding
=(1+a?+b%2+cH)[1] =14 a?+b?+ c?=RHS
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