a b c -abr: a b ¢

Solution We have [a+2x b+2y c¢+2z| =|la b c|+|2x 2y 2z

X y z X ¥y z X ¥y z
(by Property 5)
=0+0=0 (Using Property 3 and Property 4)

Solution Applying operations R, — R, - 2R and R, — R, — 3R, to the given
determinant A, we have

a+b a+b+c
a 2a+b
0 3a Ta + 3b

[T <

A=

Now applying R, — R, - 3R, we get

.a a+b a+b+c
A= |0 a 2a+b

0 0 a
Expanding along C,, we obtain
la 2a+b
A=a +0+0
0 a

=a(@-0)=a(@)=da



Solution We have

r x l+4x
A=y ¥ 1+y
z ¢ 1+7°

=y » I+[y ¥ | (Using Property 5)

i I i I Z
1 x x° 1 x x
= (=11 ¥ }-'2 +xyz|l ¥ y2 (Using C,«>C, and then C, <> C))
1 z 77 1 z 7°
1 x x°

=y y|+xz)

2
1 7z 2

1 X X

= (1+x2)[0 y-x y' -x° (Using R,—»R,-R, and R, - R-R))

2 2

Taking out common factor (y — x) from R2 and (z = x) from R3, we get

1 & &
A= (I4+xy2) %) z—=0)[0 1 y+x
0 1 z+x

=(1+xyz) (y = x) (z = x) (z = y) (on expanding along C))
Since A =0 and x, y, z are all different, i.e., x—y#0,y—-z#0, z—x # 0, we get
1+xyz=



Solution Taking out factors a,b.c common from R, R, and R, we get

L.HS. = abc

| 1 1
— +1 — —_
a a a
| 1
— —+1 l
b b b
1 1,
C C C

Applying R — R + R,+ R, we have

A= {IbC

— abc(

I 1

I 1 1
l+—+—+— l+_+5+_ 1

1

a C a C
| 1
— —+1
b b
1 1
c c
| 1 |
1 1 1y1 1 |
l+—+—+—|— —+1 -
a b cJ)lb b b
11 1.,
c c c

Now applying C,—» C,-C,C,— C,- C, we get

A= abc

[ 1 1 l)
l+—+—+—
a b ¢

-
abe|

1+l+l+%)[1(1 ~0)]

a b

I 0

0

+—+—+—

I 1 1

a b c

1 1 1
l+—+—+—J =abc + bc + ca + ab = R.H.S.
a b ¢

C,—>C,-aC,

Allemately try by applying C, — C, - C, and C, — C, — C,, then apply

Solution 8:




(I)LHS:
I & &
1 b b

1 ¢ ¢

R;->R;-R, ;nd R: 2?R:- Ry

a a
=0 b-a b-4a°

c—a C2 —a:
Expanding 1% column,
b—a b -a

c—a cC —a

%

Taking (b-a) common from first row,
b+a

=(b-allc-a)
' c+a

Simplifying above expression, we have
= (b-c)(c-a)(c-b)

=(a-b)b-c)(c-a)

= RHS

Proved.



(i) LHS

C-C-G g G2G-G

0 0

b-a c—a

3
P S

Expanding first row

: b-a c-a
- (6-a)(d*+a’+ab) (c-a)(c’+a’ +ac)
b-a) 1 ;
=(B-a)e-ap L phab) (4a+ar)

= (b-a)(c-a)(c’ +a* +ac-b*-a’ - ab)
= (b-a)(c-a‘l(c:-b:+ac-ab.l

- [b-a](c-a)[l'c-b](c+b)+a(c-b)_-j
= (b-a)(c—a)(c-d)(c+b+a)
=(a-b)(b—c)(c—a)(a+b+c)

=RHS

Proved

Solution 9



Solution: LHS

-

X X
2

y ¥y =

2z Z Xy

Mulitiplying R,. R,.R; by

X X 2z
2 3
y° ¥y »z
2 3
zZ r xz
x> x 1 X
xyvz - e
- ) 2 }3 il = J"-
oel. . ;
~ e 1 z°

*J
"

Vv -x

72— r=x

(y—x)(y+x)

(z=x)(z+x)

(y=x)(z-2)

=(v=x)(z -0z (z-3) +x(# -»")]
= (y=x)(z=x)[32(z=¥)+x(z-y)(z+y)]
= (y=x)(z=x)(z=3)[az+x(z+1)]

= (x=y)(y—z)(z—x)(+3)z+2x)

=RHS(Proved)

x, 3.z respectively

¥

'

L

(y—x)(»" +x" +x)
(z=x)(z°+x" +2x)
y+x }': +x° +¥yx
z+x 4+ +2zx
(}'—x)fz—x')[}z: +}95+x}z+n: +x +xzz—zy: —zx:—x}z—xyz—f =" ¥

(}'—x)(_z—x][yz: —at+ —x,r:]

el

v



