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Chapter 6 Determinants Ex 6.2 Q1-i
1 3 & 1 3 &
2 6 10|=2|1 3 5|=0
31 11 38 |31 11 38



Chapter 6 Determinants Ex 6.2 Q1-ii
Consider the determinant

&7 19 21
A=|39 13 14
al 24 26
Applying Cq—» Cq —4C5, we get,
4 19 21
A=|-3 13 14
-3 24 26
4 19 21
=A=|-3 13 14
-3 24 26
1 32 35
=A=|-3 13 14| [Applying Ry > R3— Ry and Ry~ Ry + R;]
o 11 12
1 32 35
= A=|0 109 119| [Applying Ry > 3R, + Ry ]
o 11 12
=A=1(109%x12-119x11)
=A=-1

Chapter 6 Determinants Ex 6.2 Q1-iii

=z h g
b f
g f c
= albc - F21- hihc - f@) + glhf - bg)
= abc - &% - WoC+ hfg + ghf - bg®

Chapter 6 Determinants Ex 6.2 Ql-iv

1 -3 2 f-31 J-31
4 -1 2|=24 -1 =23 2 0|=2(24-4)=40
3 5 2 35 1 |8 o0




Chapter 6 Determinants Ex 6.2 Ql-v
Let A be the determinant.

1 4 9
A=4 9 16
9 16 25
Applying Rs = R3 — R5, we get,
1 4 9-4
A=l4 9 16-9
9 16 25-16
1 45
=A=|4 9 7
916 9
155
-A=|4 13 7| [Applying C; > Cy+C;]
925 9
1 0 0
=A=|4 -7 -13 [Applying C; »5C, — Cy and C3 »5Cy — Cs5]
9 —-20 -36

= A=1(7%x36-13x20)=252-260= -8

Chapter 6 Determinants Ex 6.2 Q1-vi
B -3 2
2 -1 2

-10 5 2

Apply: Ry — Ry +[-3)R; and A3 — A3 + 57,

o o -4

2 -1 2

o o 1z

=0




Chapter 6 Determinants Ex 6.2 Q1-vii

1 2 9 27| |t 3 32 58
309 27 1| |3 32 3 1
9 27 1 3| |32 3 1 3
27 1 3 9| |52 1 3 32

L+3+3° +3° 3 32
ez 3 3*
1+3+3%+3° 3¢ 1
1+3+3° +3° 1 3
1 3 32 33
1 32 3% 1
- [1+3+3%+3°) 4 3
1 3% 1 3
1 3 32

1
1
0 2 3 2 e
={1+3+32+331 #-3 2*-37 1-3
0
0

1-3 g-32% z22-3°

6 18 -26
={1+3+32+33)24 -8 -24
-2 -5 -18

3 -9 13
={1+3+32+33}2312 4 12
-1 3 9

0 0 40
={1+3+32+33}23 12 4 12
-1 3 9

= {1+3+3%+3%)2% x 40(36 + 4) = 512000

Chapter 6 Determinants Ex 6.2 Q1-viii
102 18 36
letA=| 1 3 4
17y 3 6
Applying R3 = 17R5 — R3, we get,
102 18 36
A= 1 3 4
0 48 62
Applying R; = 102R5 — Ry, we get,
102 18 36
A= 0 288 372
0 48 &2

Thus,
A=102(288x62 —372 x48)
=A=0

Chapter 6 Determinants Ex 6.2 Q2(i)



g 2 7
12 3 &
16 4 3

apply: Ry — 85— &2
a 2 7
=12 3 &
4 1 -2
apply: By — 2, - 2,
2 2 7
=4 1 -2
4 1 -2

Since, 85 = 8;, the value of the determinant is zero.

Chapter 6 Determinants Ex 6.2 Q2(ii)
&] -3 Z
2 -1 2z
-10 5 2
Taking {-2) common from C;, we get
3 -3 2
= (-2)-1 -1 2
5 &£ 2
=0
2y and &, are identical,

Chapter 6 Determinants Ex 6.2 Q2(iii)

2 3 7
13 17 &
15 20 12
Use: By — Ry - Ry
2 3 7
13 17 &
2 3 7
=0
AL =Ry



Chapter 6 Determinants Ex 6.2 Q2(iv)

1
— 3% b
=
ibz c3
b
1::2 ahb
c

Multiply:&;, 8, and 24 by 3,b and ¢ respectively, we get

1 a% abec
-1 p® bes

abc 3
1 =% cab

Take abc comman fram 5, we gef,
1 &% 1
1 b% 1
1 c? 1

=0
Cy = Cy
Chapter 6 Determinants Ex 6.2 Q2(v)
s+b 23+bH 33+b

23+bH Fa+bH da+ b
43+ b Ba+bH aBa+h

Apply: Cp = Cy - Cy
a+h 2a3+bh a3
=[2a+h 3a+bH 3
43 +bH LBa+b a3
Apply: Sy = Co - Oy

a+h a a3
=2a+bh 3 I

43 +b 3 3
=0

Ca=0Cy




Chapter 6 Determinants Ex 6.2 Q2(vi)

1 g a‘-be
1 b b%-ac

1 ¢ cf-ab

1a | [l ab
=1 b bE-1l b ac
15,:216&.":!

2

1 a E 1 & bc
=0 b-a B*-F|-0 b-a (a-bx
0 c-a c?-g% P c-a (a-ck
1 a a° 1 3 be
=ip-ayc-a)0 1 b+al-(b-ajc-a)0 1 -c
01 c+a3 D1 -b

=ip-ajyc-ac+a-b-3)-(b-a)c-ak-b+c)
=ih-aic-ayc-0)-th-a)c-a-b+c)

=0
Chapter 6 Determinants Ex 6.2 Q2(vii)
49 1 6
=29 7 4
26 2 3
Apply: Cy = Cy+{-8)C,
1 1 6
=7 7 4=0
2 2 3
Ci=0Cs

Chapter 6 Determinants Ex 6.2 Q2(viii)
o x ¥
- 0 =z
-y -z 0
Multiply C;, C, and Cy by 2, v, and # respectively
0 Ky WX
¥z 0 =z

-1
nye -vz -zyv 0

Take v, %, and z common from Ry, R, and R, respectively
o x X
=-z 0 =
-y -y 0
Apply: Co = Cp - Cy
o o
=z -z =z
-yo-y 0

=0
ey = Cy




Chapter 6 Determinants Ex 6.2 Q2(ix)

1 43 6

7 35 4

3 17 2
Apply: Co — Cot (=730,
1 6
7 4
3 2

= VR =

C, =0,
Chapter 6 Determinants Ex 6.2 Q2(x)

Apply 123 = C3-C2,C04—= C4-C1

12 52 32 _09Z 42 _12
B o2 22 42_32 £2_o2
32 42 £2_ 42 g2_72
42 £2 g2_cZ 72 _42

12 =22 B 15
22 32 7 21
22 42 9 27
42 g2 11 33
Take 2 comman from C,

1= 22 & &

_gl2f 27

32 42 u|

4% g2 11 11
=0
Cy= Cy

Chapter 6 Determinants Ex 6.2 Q2(xi)
3 b C
3+ 2% b+2y Cc+2z
X y z
] b C
=[2a+2¢ 2b+2y 2c+2z
X¥+a v+h  z+c
] b C
=2l3+x b+y c+z
+3 y+h Z+q
=0
Chapter 6 Determinants Ex 6.2 Q3



s b+c a°

h c+a b

- a+h o

Apply: Cp — O + 0y,

T b+c+a I

=6 c+a+h b7

- a+b+c of

Take {a+6+c) commaon from C,
2 1 &
={b+c+alp 1 b7
c 1 cf

.":".r:lpl'!,": Rz —}Rz _Rl-' Rg —* RS_ Rl

a3 1 °

=[{b+c+alp-a 0 h<_ 3%

c-3 0 c-a°

1 3

=[b+c+a)lb-alfc-a)l 0 b+a
1 0 c+3

=[b+c+a)(b-3)fc-a)(b-c)

Chapter 6 Determinants Ex 6.2 Q4

1 a bc
letA=1|1 b ca
1 cab
Applying R; = R, — Ry and Ry = B3 — Rywe get,
1 a bc
A=|0b-a ca—bc
0 c—a ab—ba
1 a bc

=A=|0b-a cla—-b)
0 c—a bla-c)
Taking (a —b)and (a — ¢) common, we have

1 a bc
A=la-blla-c)|0 -1 ¢
0o -1 b

=A=[(a-b)lc—a)lb-c)
Chapter 6 Determinants Ex 6.2 Q5



X+A x X
letA=] x x+A x
X X X+A
Applying C;—» Cy + G5 + C3 we get,
IX+A X X
A=|3x+0 x+A X
Ix+A X XtA
Taking (3x +A) common, we have
1l x X
A=[EBx+A)|1 x+h x
1 x x+A
Applying R5; = R; — Rq, R3 = R; — Ry, we get,
1 x x
A=[E3x+A)|0 A0
00 A

= A=)?(3x + 1)
Chapter 6 Determinants Ex 6.2 Q6

abc
letA=|ca b

b ca

Applying C;—» Cy + G5 + C3 we get,

a+b+c b c
A=|la+b+ca b

a+b+cca
Taking (a + b + c) common, we have
1 bc
A=la+b+c)|la b
1 ca
Applying R; = R; — R, R3 = R3 — Ry, we get,
1 b C
A=la+b+c)|0a-b b-c
0Oc—-ba-c
=A=la+b+cllla-blla-c)l—(b—cllc—-b]]
>A=(a+b+c)a®—ac—ab+bc+b?+c?-2bc]

sA=(a+b+clla®+b%+c%—ac—-ab-bc]




Chapter 6 Determinants Ex 6.2 Q7

1 1 Z4+x 1 1 1 1 1
1 x 1f=f+x x 1|={2+x]l x 1
1 1 x Z2+x 1 N 1 1 X

1 1

=fz+x)j0 x-1 O
0 o0 x-1

= {2+ x)fx-1)°

Chapter 6 Determinants Ex 6.2 Q8

0wy’ %z
xzy o yzz
z zvc 0

= D[D— ySZE)— xyz [D— xzyES) + %2 [xzﬁfz— D]
= 047332 4 oy 27
= 2><3y323

Chapter 6 Determinants Ex 6.2 Q9

a+x oy z
Leti=| x a+yv =
¥ Yoo a+
Applying Ry =Ry -R; and Ry —R5 - R,
a -a o
A= a+y Z
0 -a a
Applying C, — T, + Q)
a 0 0
A= a+x+y =
] -a a

A=alala+x+y)+az]+0+0

ﬁ.=az[a+ X+ Y + Z)



Chapter 6 Determinants Ex 6.2 Q10

1 % x°

%
A+dy=|1 v yz
1 7

1 % %2

=11 '-:I,-'Z

1 ik

1 % x4

=1 ﬁ:.,fz

1 7

If any two rows (columns) of the determinant are interchanged
""" then value of the determinant changes in sign.

1

1

1

VZ ZH XY

*

1
1
1

Y

VZ K
XY
®y  Z

X YE
Yo ZX
zZ xy

Z

o[ = T

0 0 x%-vyz
=0 0O yz—zx
0 0 z%—xy
=0 [ Gy and G, are identical ]

Chapter 6 Determinants Ex 6.2 Q11

}



Chapter 6 Determinants Ex 6.2 Q12

b+c a-hb &
c+a b-c b|l=3abc-a -6 -
F+h c-3 C
b+c a-h a
LHS = [c+3 b-c &
F+H c-a3 C
b+c+a -b 3
=lc+a+bh -c b
F+h+c -3 C
1 b5 2
=—[b+c+a]1 c b
1 =
1 ] e
=—[b+c+a][l c-bH b-3
0 3-b c-a

= -f{b+c+3)[[c-b)c-a)-(b- ) (z-b)]

=3abc-a -b -7
= RHZ



Chapter 6 Determinants Ex 6.2 Q13

3+hH b+c c+a3 2 h C
b+ c+a3 a+b|=2FH ¢
c+a a+bh b4+ - 2 b

F+hH b4+ o+ 3
LHS = [b+c c+a a+b
c+a a+bH b4+

Apply: ) = &) + T2+ Cg

Z2ia+b+Cc) bh+c c+ 3

2z+b+c) c+a a+b
Zia+b+cy a+bh b+

S+h+c b+ c+a
=2 |g+b+c c+a a+b
a+h+c a+h b+c
apply: Cp = Co-C, 0y 3 0y - Oy
F+h+c -3 -h

=2 |la+b+c b -c
F+h+c -Cc -3
F+b+c a8 b

=2 |la+b+c b ©
F+h+c o I

c 2 hHl [ 2 B | 2 b
=2 |la b cl+lp b |+l b ¢
Hh oo oa oo o3 la o oa

c 3 b
=2l b
b o a

8 b c
=2b ¢ a
a b




Chapter 6 Determinants Ex 6.2 Q14

We need to prove the following identity.

n+b+2c a
C b+c+2a
c a

b
b
c+a+2b

=2[(a+b+c)

3

Applying Cq—» Cq + C5 + C3, we have,

Za+2b+2c

a

LHS=|2a+2b+2c b+c+2a

Za+2b+2c

L.H.S=(Za+2b+2¢)

= HS=2la+b+c)

Applying R; = Rs —
1

b
b

a c+a+2b
Taking the term 2a +2b + 2 as common, we have

1 a
1l b+c+2a
1 a
1 a
1 b+c+2a
1 a

Ryand Ry = R5—
b

a

LHS=2(a+b+c)|0a+b+c

0
Thus, we have,

L.HS= 2u+,t:+r:[1x a+t:+c]2]
(

b

b
c+a+2b

b

b
c+a+2b

R, we have

0

0 a+b+c

—2[a+.t:+c]u+.t:+c]

=2la+b+c)



Chapter 6 Determinants Ex 6.2 Q15

a-b-c 23 23
2h h-c-a 25 =[.:'.~+b+-::]3
2c 2c c-a-bh
F-b-cC 23 23
LHS = 2h b-c-a 28
2c 2c c-a-h

dpply: By = Ay + 82 + A2

s+bH+Cc a+b+c a+b+c
25 b-c-a 2h
2c 2c c-a-b

Take {a+&+c) common from &,

1 1 1
=[a+b+c]2.b h-c-a 2h
2 2 c-3-5

apply: Cp = Oy -0y, Cf = 05 -0

1 ] 0
={a+b+c)Rb -b-c-a3 0

2c 0 -c-3-b

1 Q Q
=[a+b+c]2.b h+c+a 0

2c 0 b+c+a
=[a+b+c]3

= RHS

Chapter 6 Determinants Ex 6.2 Q16

1 h+c b2+

LHE =1l c+a cc+a°

1 a+b & +b°

1 h+c b¥+c?
0 a-bh a°-5b*°

0 a-c a°-c*

z

1 b+c bZ+c
={a-b)f{z-c)jp 1 S+ b
] 1 3+

1 b+c b+c?
={a—b][a—c][l 1 s+ 8

0 0 c-h

={a-b)[b-c)c-a)

= 8HE




Chapter 6 Determinants Ex 6.2 Q17

3 a+h a+2h
LHS = [a+2b a a+ b
a+h a+2b 3

33+30H 33+3h 33 +3b
a+ 2h a3 a+hb
a+h a+2h e
1 1 1
(32 +3b)|a+ 26 2 a+b
a+h a+2h a

] 1 0
=3[:a+.b] 2h e b
-H 3+2h -2hH
o 1 o
=3[:.:'.~+b:]b2 2 e 1
-1 3+2bH -2
=9(= +.":,|:]."_:|2

= RHZ

Chapter 6 Determinants Ex 6.2 Q18

1 3 hc
1 & ca
1 - ah

spply 8y = B3, By = BB, By = A0

s 3° abc

=~ |h b% cab
ahc
o c° ahc

ahc 5
abc

1 b h®

1 o



Chapter 6 Determinants Ex 6.2 Q19

z v| |x v o oz| |xF w® Z*
2oxt R oyt 2=t vt 2= xvz - p)y - 2){z-X) x4y + 2)
LSV SEVE I I
v oz
2,2 2
4,4 g
1 1 1
=xyz|lx vy oz
IV
0 1 0
=HVZ| X -y ¥ Z-y
TV ST

0 1 0

xyzfx -y)[z-y) 1 ¥ 1

2+y2+X}f }33 Z +_}32+Zy

—Xyz[x—y][:z'—y][22+y2+zy—x2—y2—xy]

—Xyz[x—y][z—y][[z—x:][z +X}+}-"{2—X:I:|
—xyz(x-ylz-y){z-x)[z+x +v]

xyzfx-y){y-z){z-x)[x +y +2)
RHE



Chapter 6 Determinants Ex 6.2 Q20

b+ 2 F bc
(b +c)
[r:+a]2 b? o3 =[z-b){b-
[a+ .b]z 2 ah
(& +u:]2 a bc
LHS = [r:+a]2 b? o3
{a+ b]2 2 ab
Apply: Cy = Oy + Cy - 20,

(b +u::]2 +3°-2hc &

[c+ a]z +b%-2ca B° ca

(= +.":,|:]2 +cf-2ab cf ab

2

3% +h%+c% 3 bho
=la®+p%+c% B ca
z z 2z
3 +E T+ o &b

fall

Take {az+bz+cz) common from &y

2

1 3° bc
={az+bz+cz)l b% ca
1 c? 3b
1 a° be
={az+bz+c2)ﬂ b -5% ca-bo
0 c?-5° ab-hc
1 3% hc

={az+bz+cz)[b—a][c—a]

0 b+s -c
0 c+a -b

= [az + b2 +r:2)[.b - a)fc- a][[b +a){-b)- [-c) [c+ a]]

=[a—b]{b—c][c—a][a+b+c][az+bz+cz)

= RHZ

clfc-a)fa+b +c][az+bz+c‘2}



Chapter 6 Determinants Ex 6.2 Q21

[3+1){a+2) a+2 1
[z+2){z+3) a+3 1|=-2
[2+3)[z+4) a+4 1

[2+1){a+2) a+2 1
LHS = |[a+2)[a+3) a+3 1

fz+3)[a+4) a+4 1

spply 8y = B4 - 84

[z+1)(a+2) a+2 1
= [[a+2){z+3) =+3 1
[2+3)2 1 0

bpply Be = Be — 8y
[a+1){a+2) a+2 1
=| [a+2)2 1 0
[2+3)2 1 0

[{22 + 4) (1) - 1) (22 +6])]
=-z
=RHS



Chapter 6 Determinants Ex 6.2 Q22
# P -[p-c) be
h? h* —[c—a]z cal=[{a-b)(b-c)fc-3)[a+b+c) {az +bz+c2:]
c? c?-fa-b) anb
ER az—[b—cjz be
LHS = [b* 57— [c—a]z ca

c? of- {a—b]z ab

apply: Cp = Cp - 20 - 20,

37 3° - [b—c]z—zaz— 2he hc
= [b% B2 [c—a}z— 2h% - 203 ca
o ot - [a—b]z—zcz—zab ab
37 —{bz+cz+az) be

= |b? —[bz+cz+az) Ca

c? —[."_.‘|2+|:2 +az) ab

Take - {az + h* +u22:] comman from C,

3 1 hc
= —[bz+cz+az) b 1 ca
=2 1 ah

3° 1 b

= -[bz+c2+az) H% - 3° 0 ca-bc

cZ-5° 0 ab-bc

34 1 bo
=—[bz+c2+az)[a—b][c—a]—[b+a] o0 c

c+a 0 -hb
= —[bz +c?+ .5-2) (2 -b)c-3) [[— [b+a]} [-b) - [c) [c+a]:|
=[a—.":-][b—c][c—a][a+b+c]{az+bz+cz)
= AHE



Chapter 6 Determinants Ex 6.2 Q23

1 &+bc a3
1 b%4ca .":,IS=—[a—b]{b—c][c—a]{az+bz+c2)

1 c?+ab ¢

1 & +bc 3

b%4+ca b°

1 cf+ab ¢

LHS =

[y

spply: By = Ry -8 and By — 8, - &y

1 3% + be a°

= (0 b? vca-3° - be b - 37
0 c?+apb?+ca-a-bo ci-a°

1 3° +be 37

{bz—az)—c{b—a] b® - 5%

1]
[

[

{cz—az)—b[c—a] ¥ - 5

a° +bc a°

(b-a){p+a-c) b°-3

I
o o =

[c—a]{c+a—b] - 3

1 a%+bc =
=[b—a]{c—a][l [b+a—c] b% + 3 +ab

0 [c+a-58) 2 +3° +ac

= [b—a}{c—a]:{[b+a—c]} {cz +3° +ac)— [.":12 +az+ab) {cz+az+ac:]:|
=—[a—b][b—c][c—a][az+bz+c2)
= RHE



Chapter 6 Determinants Ex 6.2 Q24

We need to prove the following identity.

a? bc  ac+c®

al+ab b° ac |=4a’b?c?
ab  b%+bc

Taking the term a,b,c common from Cq, C; and Cs, respectively, we have,

a c a+c
L.HS=abcla+b b a
b b+c ¢

Applying C, -+ Cq+ C5 + C3, we have,
PHEAE W T
L.HS=abc|2a+2b b a
2E2E FE €
a+c ¢ a+c
= | . HS5=2abcla+b b a
b+c b+c ¢

Applying C; = C5 - Cyand C3 —» C3 — Cq, we have,
gFE =g 0
L.H.5=2abcla+b —a -b
b+c 0 -b
Applying C,—» Cq + C5 + C3, we have,
¢c —a O
= . H.5=2abc|0 —a -b
¢c O -b
Taking c, a, and b from C4, C; and C5 respectively, we have,

1-10
L.H.S=2a2b°c?|0 -1 -1
1 0 -1
Applying R3 = R3 — Ry, we have
1-10
L.HS=2a%b?c?|0 -1 -1
01 -1

=4a%b%c?



Chapter 6 Determinants Ex 6.2 Q25

We need to prove the following identity.

x+4 x X

x x+4 x [=16[(3x+4)

X X  x+4

Let us consider the L.H.5 of the above equation.
x+4  x X

A=l x x+4 x

X X x+4

Applying C1—» C1+ G5 + C3, we get,

Ix+4  x X

A=3x+4 x+4 x

Ix+4 x x+4

Taking the common term 3x + 4, we get,

1 x X

A=(3x+4)1 x+4 x

1 x x+4

Applying R; = R; — Ryand Ry = R3 — Ry, we get,

1 x x
A=(3x+4)04 0
004
=A=16(3x+4)




Chapter 6 Determinants Ex 6.2 Q26

We need to prove the following identity.

1 1+p l+p+g

23+2p 4+3p+2g |=1

3 6+3p 10+6p+3g

Let us consider the L.H.5 of the above equation.
Applying C; » C; —pCyand C3 =+ C; —qlq, we get

11 1+p
A=|2 3 4+4+3p
3 6 10+6p
Applying C3 = C3 —pC5 , we get
111
=A=|2 3 4
3 6 10
Applying C; » C; —pCyand C3 =+ C; —qlq, we get
100
=A=(212
337

=A=1[7-6]=1
Chapter 6 Determinants Ex 6.2 Q27

a3 b-c c-bh
= - b -3
a-Hh b-3 «C
By — By - Ba— Ry

-3+c+bh -bh-c+3 -c-b+3
=| &-cC 3] c-3
a2-b bh-g3 c
1 -1 -1

={b+c—a]a—c h c-a
a-b bh-3 o

1 o ]
={b+c—a]a—c h+a-r 0
3 - b ] c+a-b

=fa+b-c)(b+c-a)[c+a-b)
= RHE



Chapter 6 Determinants Ex 6.2 Q28

a° 2ab b
LHS = [h® 3% 2ab
cah b a°

= + 5% +23h 2ah K7

3¢ +5%+23h a* 2ab

3¢ + 5%+ 2ah BE S

1 2ab b®
= {az+bz+zab) 1 3% 2ab
1 b &
1 2ab H

= [az+bz+25~b) 0 3°-2ah 2ab-b°
0 b%-23b a°-bk°
1 23h h*

= {az+bz+zab) 0 & -h% 2ab-3°
0 b%-2ab a°-b*°

=f{a+ b]z [{az - bz) {az - bz) - {2&.":: - az) {bz - Eabﬂ

=fa+ b]2 (52 +h% - ab)z
= [53 +."::3)2

= RHES
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We need to prove the following identity.

a‘+1 ab ac

ab b2+1 bc |=l+a?+b?+c?

ca b cf+1
Let us consider the L.H.5 of the above equation.
a’+1 ab  ac
A= ab b%+1 bc

ca ch i+l
Applying Ry — Ryla), R> = Rs(b)and Ry = R5lc), we get
ala?+1) a2b a’c
a=ﬁ ab®  blb?+1) b3c
c%a c’b f:[f:2 + 1]
Taking a,b, and c common from C,,C; and Cs, respectively, we get,
(a2+1) a2 a’
.ﬂ=% b2 (p2+1) b2
c? c? [c2+ 1]

Applying Ry = R+ R> + R3, we get,
[a2+b2+c2+1) [a2+b2+2+1) [a2+b%+c%+1)
a=20C b? (b2 +1) b?
abc
c? c? (2 +1)
Taking the term, [u2 +b%+c%+ l] common from the above equation, we have,
1 1 1
A=[a2+b%+2+1)b? (b2+1) b2
@ 2 %+
Applying C; - G, — Cq, C3 = G5 — Cq, we get,
1 01
A=[a2+p%+2+1)p2 10
01

sA=[a?+p2+c%+1]
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Let us consider the L.H.5 of the given equation.
1 a a’
let A=|g? 1 aq
g gt 1
Applying C,—» Cq+ G5 + C3, we have,

2 2

l+a+ac a a

A={1+a+a2 1 a

l+a+a? a? 1

Taking the term (1 +a +a2) common, we have,
>

1l a a
z_"r.=[1+u+02]1 1 a
1 a1

Applying R; = R; — Ry and R; = R3; — Ry, we have

1 q a’

A=(1+a+a?0 1-aq a(l—a)

L TR - d e e B B v

Taking the term (1 —a) common from R and R5, we have
2

1l a a
==-.ﬂ=[1+a+az][l—u]2D 1 a
0 —a (l+a)

l+a+a?)il1-a¥(l+a+a?

l+a+a ] -

A=|

A=|
A=[[1+a+a?)(1-a)]
s=[la®-1)F

2



Chapter 6 Determinants Ex 6.2 Q31

S+bH+c - -b
-c S+b+c -3 |=2fa+b){b+c)c+3)
-b -3 a+h+c
S+ b+ - -h
LHS = - a+hb+c -3
-h -3 a+b+c
Apply: O = O +C5 and O, = O + Oy
Fa+c  —{c+b) -0
= |Hc+a) b+c -3
a+c b+ a+b+c
1 -1 -h
=(c+3c+b) -1 1 -3
1 1 a+b+c
1 -1 -h
sic+ayc+h) |0 0 -2-4
o 2 I3+

=2f{a+b)fb+c)(c+a)
= RHE
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0 &%3 cfa
=0 0 cfh|= 2337
3% H% O
0 k% c®a
LHS =|z%h 0 c%h

3% b O

17 3 =
=zb%2 b 0 b
- < 0
011
=5"6%*|1 0 1
110
0 o
=361 -1 1
11
=25%h%:3

= RHE
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-he b%+he & +he

5‘2 + 3c -3z C‘2 + 3

F+ab bP+ab -ab

Multiply 2, &, and 85 by 3,8 and ¢ respectively
-abc ab? + abc act + abc

= L 5°b + abc -abc be? + abe

abc 5 5
3°C+ abc BT+ abc -zhc

Take 3,6 and ¢ common from <y, T2 and <5 respectively,

5 -h ab +ac ac+ab
= 20 b + b —-ac bo + ab
abc
ac + heo bo +ac -ah

applyiRy = 8+ 8, + 8y

b+ bo+oca ab+bo +oa s+ bo+ oo
= ab + bc -3 bo + ab
ac + be b+ ac -ab
1 1 1
= [ab+bc+ca] l2h +he —ac Ao+ ab
ac+hc boc+ ac -ab
o 1 o
= [ab+bc+ca]ab+bc+ac —ac bho+ab + ac
] bc +ac -ab-bc-ac
] 1 a
= [ab +bu:+-:.:‘.~]3 1 -ac 1

0 ho+ac -1

= [ab +hoc+ r:.:‘.vj3
= RHE
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LHE.,

X+ A 2% 2x

2 W+ A 2

e N )

¥4k 2w 2%

=| 2% x+d 2x|[C, —=C -C,,C —=C, -]
Y 2 W+ A

h— 0 2%

= O h—x 2

® = A = h W+ A

1 0 2x
=(A-=x)a-x)0 1 2x
-1 -1 =+4
1 0 2x
=(A-xFl0 1 2x
-1 -1 w4+ 3

= (A —xPF[Ix+ 20+ 2x+ 2x(0+ 1]
= (A —xF[x+ A+ 2x+2%]

= (A — = F[5x+ A]

=RHS

Hence Proved
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Vv+Z  Z y
Lethi=| =z Z+x ®
W X XA+
Applying Ry =Ry - R
¥ooTxX Yo X
A=|Z Z+x ®
¥ooOX X4y
Applying Ry =Ry - R
0 —2x -2
A=|Z Z+x =
VA S Y

A =2x[zx+y)-xy |- 2x[zx - y[z+x]]
A = 2x[ZX+ Zy — XY ~ ZX + YZ + ¥X |
A= gz
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-4 {b2 +c% - 32} 2h? 2
2a° —b (cz +a - .F:JE) 2c® = abc (32 wb e
24 2h? —c{az +b? —Cz)
-4 (.":,J2 +c? —az) 2h” 2
LHS = 24° —blc? + & - b7 s
24 2h® -c (az + b7 —c®

Take g, b and ¢ common from C, &, and Gy respectively.

—[b% 4+ - az) 2h? o
=abc 252 - (CE + & - bz) 22
2a° 2h? - (az +b* —r:z)

APplY IRy — Ry - R Ry — Ry - Ry

—(b2+cz—az)—232 0 2c2+(az+b2—c2)
=abc 0 —(Cz+az—bz}—2t'2 2= +(az+b2—r:2)
2a° 2b* —{az + b —-:2)
- b2+cz+az) 8] (az+b2+cz)
=abc 0 —(cz+az+bz) (az+b2+cz)
2% 2h? —(32 +b? —cz)
5 -1 i 1
=abc(b2+cz+az) 0 -1 1

2a¢ 2b° —(az +b? —cz)

5 -1 ] ]
:abc(b2+cz+az) o -1 1
2a° 2h° —(32 + b2 —cz) +28°
-1 ] 0
2
:abc(b2+cz+32) R 1
2ac 20 b7+t + 8

—-abc {bz 42 +32)2 [[—1](—"’32 + 02 +a2) - [1] (2,!’::2)]

abc (az +b% 4 62)3

= RHZ
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Since, w, §,parein 4P, 2F=x+p

-3 -4 x-mx

LHS =v -2 x-3 x- 4
-1 x-2 x-p
f) py
R2—>R2—?1—?3
=73 N -4 o -
-3 x-1 -4 x-=-2 X - N -
R R R R Lt R




Chapter 6 Determinants Ex 6.2 Q52-v

+1 3 g
2 X +2 5 =0
2 3 XN+ 4

Apply ) = Cy + T+ Oy

+9 3 g
= +9 x4+ 2 E (=0
+9 3 X + 4
1 3 g
= [ +9)l x+2 &5 |=0
1 3 X+ 4
1 3 5
= [¥+9)j0 x-1 0O |=0
] ] x =1

= [x+9][x—1}2=lj
= [x+'§l]=lil or {x—1]2=lil
= X = -9 o X =1
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15-2x 11-3x 7 -x

11 17 14 (=0
10 16 13
15-2% 11-3x 7T-x
= 1 1 1 |=0
10 16 13
15-2% -x-4 7-x
= 1 0 1 (=0
10 ] 13
S-x -x-4 T-x
=| 0 0 1 (=0
-3 ] 13

=-[(-x){6) - (- - 9 (-3)] - 0
= - [36 - 'EIX] =0
=x =4
Chapter 6 Determinants Ex 6.2 Q52-viii
1 1 X

2+1 p+1 p+x(=0
3 N+1 w42

1 1 x
= popl=0
E =
11
=p{l 1 1|=0
2 X
1 1 x
=pl@ 0 1-x[=0
2 x 2
= pfv-1)x -2)=0
:[x—1]=lil {x —2)=10

k=l XN =2





