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Determinants Ex 6.1 Q1(i)
Lets,; and <, represents theminor and co-factor respectively ofanelement

whichis placed at the /® row and j column,

T O,
Mo =1 {Inaz = 2matrix, theminorisobtained for aparticular element, by :|
1 deleting that row and colum nwhere the elem entispresent.
M, =20
Cyp = (1) widyy [ Cy = (-1 xM_,-J,-:|
=+ (-1)
=-1

Co = (_1}2+1 le

={-1)°x20
= -20
Also,
|4] = 5{-1} - (o0} x (20) {Ifﬂ = E“ :12i|then 4] = 2182 - 321312
21 22
= -5

Determinants Ex 6.1 Q1(ii)
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Lets,; and C;; represents theminor and co-factor respectively of anelemen

whichis present at the/™ row and j* column,

T O,
" 3 Ina2 = 2matrix, theminor of an elem entis obtained by
1= deleting thatrow and that colurm ninwhichitispresent.
Coy= (-1 oy, [c&. = (- XMJ}-:I
C21 = (—1}2+1 XMQI
= (-1 x4
= -4
Alsa,
|4l = {-1)%(3) - (2) < {4)
=-3-8
=-11

Determinants Ex 6.1 Q1(iii)

Let,; and C; represents the minor and co-factor respectively of an element

whichis placed at the /™ row and j”" column.

oy,
{_1 2} Ina3x3matrix, My equalsto thedeterminant of the 2 x 2
My =
"ol 2 sub-matriz obtanedby leaving the/® row and j™ columnof 4.
= (-1 x(2)-(5)=(2)
= -2-10
=-12
M21=[_53 §:|={—3}3((2:]—[5)):{2)=—6—ID=—16

=75 2@ i - e ee - s

Cyy = [-1) My, (c,}- - -1y xM&.)
={+{-12)=-12

Coy = {‘1]2+1M21 = {‘1]3{"16} RS

Co = (-1 b1y = (-1 (-4) = -4

#lso,expanding thedetarminant along the firstcolumn.

|A|=allx([:—l]l+1xM11)+a21 x({—1}2+1xM21)+631 x((—l]?“me)
= 313 % Cyp +33; % Cqp +35 xCyy

=1x(-12)+ 4x16+3x[-4)

= -12+4B-12 = 24

Determinants Ex 6.1 Q1(iv)
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LetM,; andCarerespectively theminor and co-factar of the elem ent a;.

O,
b a3
t c ab
= ab® - ac?
v a bc
AT am
=a%h-c®h
a boc
Mo, =
b [b ca]
= sc-b%

Cyy = (1) ey, = + {abz - acz)
CZI = (—1}2+1 XM21 = —{azb —Czb:]

Cay = [—1}?'Fl migy = +{azc— .bzc:]
Also,expanding the determinant, along the first column.

|*4| = 31101 + 3210 33105
= 1(&.":-2 - acz)+ 1 {czb - azb) +1x {azc— bzc}

ab? -zt +c®h -3t +ac-bi

Determinants Ex 6.1 Q1(v)

Letd,; andC arerespectively the minor and co-factor of the element &,

MO,

Cyy = (1) sy, = 48
Cay = (‘1}2+1 wilyy = {‘) (‘40} =40

Cap = (-1 xityy = +{-30) = ~30
Mow, expanding the determinant along the first column.
|A| = &1C 1 + 82105 + 83,05

= 0x5+1x{40)+3x[-30)
= 40-90

e <

Determinants Ex 6.1 Q1(vi) @
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Lets,; andC,; arerespectively the minor and co-factor of the element s,

I 0,

M11=[‘? H=bc—f2
M21=[': i]=hc—gf
M‘31=[2 f_]=hf-bg

Also Cyy = {-1)™

My = bo- 2
C21 = (—1}2+1M21 == {hc - g?r]

31
Cay = (-1)7 My = RF - bg
Also,expanding along the first column.

4] = 211C11 +@21Coy + 331y
= a{bc— f2}+h(—] {re-af) +q[hF - bg)
= gbc - af2 + hgt - R%c + ght - bg®

Determinants Ex 6.1 Q1(vii)

We have,
2 -1 0 1
-2 0 1 -2
1 1 -1 1
Z -1 5 0
[0 1 -2
Here, M;;=|1 -1 1 =—1(D+10)—1(1—2)=—9
-1 5 0
(-1 0 1]
May=|1 -1 1|=19
-1 5 0]
-1 0 1
Mg =|D 1 -2|=-8
-1 5 0]
-1 0 17
My =|0 1 -2|=0
1 - 1]

g = (-1 My =0

Hence,
5 .10 1 @
30 1 -2 0 . Q
1111 =2xCyy +(-3)Coy +1xCy+2xCyy =-9[2-3+1]=10 6 \}
2 -1 5 0 @ C)

Determinants Ex 6.1 Q2(i) \é% Q

Letd = -7
Ew +1

[4] = 2 {5 + 1) +7 xx \\O @
jzz+;+?x ‘% @
- S

Hence|A|=5x2+8x ‘\Q
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Determinants Ex 6.1 Q2(ii)

LatA - cos & -5l G

sn8 coséd

|A| =058 xCOs 8+ 5in8 xsin g
=cos? g +sinc o

=1

Hence |4 =1

Determinants Ex 6.1 Q2(iii)

cos 158" sin 15

s5in75" ms7E

Letd =

|4| = cos 15° cas 75" - sin 15" sin 7 5°
= cos (75 + 15) [ cos Acos B - sind sinB = cos (A +B]:]

=cos 90°
=0

Hence|a|=0

Determinants Ex 6.1 Q2(iv)

Letd = a+ib c+id

-Cc+id a3-ib

|4] = {a+ib) 2 - ib) - [c +id) (- + id)
= [az + bz} +[c+ig)fc-id) {Taking {-) signcommonfrom - c + ."c"}
[A."so {2 +ib){a-ib)= 2"+ bz)

S -

Hence 4] = F+b% 4%+

Determinants Ex 6.1 Q3
Since |48| = |4|x|8|

Hence|al* = |4]x |4] - -f1)
2 3 7
Mowletd = [13 17 5
15 20 12

Expandingalongthe first column, we get

|A|=2E? 5‘_3‘13 5‘+?‘13 1?‘

o 12 ps 12| 5 z0 .
=2{204 - 100) - 3[156 - 75) + 7[260 - 255) 60 ,\\'CJ
- 2{104) - 3(81) + 7{5) 74) @)

=208 -243+ 35
- 243-243 K% Q
=0

Hence from eq. {1}

|.4|2=|.-4|X|.4|=DXD=D Q KQ
Determinants Ex 6.1 Q4 Q\ \/
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Ewvaluating thegiven determinant

sin 10° xcos 80° + cos 10° sin 80°

= sin[10° + 80" cshAcos B +cos Asin8 = sinfdA+ 8
{ ) [ (4+8)]

= 5in90°
=1

Henceproved

Determinants Ex 6.1 Q5
Wewillevaluate the givendeterminant
{iyalongthe firstrow
{iiyalongthefirst column

{iyalongthe firstrow

|.4|=2‘ -5

1 -2‘_3‘? -2‘ ‘? 1‘
4 1| TF3 1| T3 4
2{1+8)-3[7-6)-5(28+3)
2{9)- 3f1) - 5(=31)
18-3-155=-140

{iijAlong the firstcolumn

4 1 4 1| |t -2
2{1+8)-7(3+20)-3{-6+5)
18-7{23)-3[-1)
18-161+3

21-161

-140

1 -2 3 -5 3 -5
-l -7

Wecansee, theanswerissamewith both the methods.

Determinants Ex 6.1 Q6

0 ang  —Cosg
A=|—sng 0 zin 8

cosx  —aEn B 0

= —sina|—sin feosa) —cosa(singsin F)
-0

Determinants Ex 6.1 Q7

cosercos i cosasinff —sing |
A= —sinf cos 3 0

sincrcos ff singsinf cose

Expanding along Cs, we have: 0 o\c)

A= —Lv.ina{—sinusin2 A —cos’ J|E§sinz:z')+-:f}sa'(-::t:rs.zxca::»s»2 A +cosasin’ ,{i‘) @

=sin1lcr[t=.il1z,6'+¢:(}sI ﬁ)+cos]a(cnslﬁ+sinzﬁ) &% Q
=sin’ e (1)+cos” & (1) @
=1 %\' %

) * < >
Determinants Ex 6.1 Q8 ‘2 >
‘\\\ @
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2 5
Letd =
- 3]

=la|=2-10=-8

<[; 7]

:}5|=20+5=25

2 5|4 -3
MNow A8 =
2 is e

[2x4+5x2 2x{-3)+5x5
=_2x4+1x2 2x(—3)+1x5]
[8+10 -6 +25

REFE: —5+5]

(18 19

T l1o —J

= 48|

18 = (-1 - (10){19)
=-16-190 = -208

Mow|d8| = |4|x|8]
- 208 = {-8) x (26)
- 208 = -208

Henceverified.

Determinants Ex 6.1 Q9

101
LetA=0 1 2
0o o0 4

Evaluatingthedeterminantalongthe first column

1z 0 1 o1
4] =1 -0 +0
0 4 0 < 1 2
=1x{4-0)-0+0
-4
3 0 3
Again3A=|0 2 & {everyslement of A willbemultipliedby 3)
oo 1z

Mow, evaluating this determinant

|3;4|=33 “l-o” Zlen ?
0 12 o 12 2 6

=3[36-0]-0+0

=108 @
Mow, accarding to the question 60
[24| = 27]4]| @ 6\
108 = 2?{4) {SubStitutingUaIues)

108 = 108 6
NN

Henceproved %
Determinants Ex 6.1 Q10 Q KQ
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2y 4

w2 4
6 x

51

= 2x]l—-5xd=2xxx—6xd
= 2-20=2x"-24

=2 =6

=y =3

= x=+3

Gy 2 3 |x 3
4 5 |2x 5

> 2x5-3xd=xx5-3x2x
= 10-12=3x—-6x
= -2=-x
=>x=2
(i)
3 x

A
3-x? =3-8
x' =8

x=+0f7
(i)
3 £ |
fz 4‘=10
12x—14=10

12x=24
x=2

Determinants Ex 6.1 Q11

X2

LetA =|0

x 1
21
31 4

Expanding the givendeterminant along the first column
2 1

E 1
+3
1 4 1 4 2 1

28 = x7(8-1)- 0fd4r - 1)+ 3{x - 2)

4] =+

‘_u

28 = 7x% 43 -6

ar

Tx?43x -6 =28

7x2 4 3x-34 =0

Solving using quadratic formula, we getx = 2.

Determinants Ex 6.1 Q12(i)
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Amatrix aiscalledsingularif]a) =0

Mow expandingalong the firstrow |4

v -1 1 1 1 1 1
-1 +1
1 x-1 1 x -1 -1 1

- {x—l)[{x—1)2—1]—1[x—1—1]+1[1—x+1]

=[x -1)

= {x—l)[x2+1—2x—1}—1(x—2]+1(2—x}

= {x—l){x2—2x}—x+2+2—x

=[x — 1) s o — 2} + {4 - 2x)

=[x -1 xx =[x -2)+2[2-x)

= {x—l)x;(x{x—z}—z{x—z}

- {X_g}[x [x—l]—2] [Taking(x—E}commDn]

Since Ais asingular matrix, so 4| = 0
e'.e(x—z:][xz—x—2}=tl
either(x—2}=tl oFx%-x-2=0
N =2 orx?-Sx+x-2=0
xfx-2)+1fx-2)=10
fx-2){x+1)=0D
x»=2,-1

x=20r-1

Determinants Ex 6.1 Q12(ii)
A matrix A is sid to be sirgularif [4]=0

Now

l1+x 7
3-x 8
8+8x-21+7x=0
15z =13

13

X=E

=0
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Ex 6.2

Chapter 6 Determinants Ex 6.2 Q1-i
1 32 5
2 6 10
31 11 38

1 32 5
1 3 5
1 11 38

=2 =0

Chapter 6 Determinants Ex 6.2 Q1-ii

Consider the determinant

67 19 21
A=|39 13 14
81 24 26
Applying Cy— Cy —4C5, we get,
4 1921
A=|-3 13 14
-3 24 26
4 1921
=A=-3 13 14
-3 24 26
1 3235
=A=|-3 13 14| [Applying Ry > Ry =Ry and Ry = Ry + R;]
0 1112
1 32 35
=A=|0 109 119| [Applying Ry > 3R+ R, ]
0 11 12
=A=1(109%x12-119x11)
=A=-1
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Chapter 6 Determinants Ex 6.2 Q1-iii
= h g
hob o f
g f c
= alpec - F2Y - hihe - i)+ glhf - bg)
= ahc - af? - K% + hig + ghf - bg?

Chapter 6 Determinants Ex 6.2 Q1-iv

i -3 2 1 -3 1 1 -3 1
4 -1 2/=2§ -1 =23 2 0|=224-4)1=40
3 &5 2 2 5 1 2 8 0
Chapter 6 Determinants Ex 6.2 Q1-v
Let A be the determinant.
1 4 9
A=|4 9 16
9 16 25
Applying Ry = B3 — R, we get,
1 4 9-4
A=|4 9 16-9
916 25-16
1 45
=A=[(4 9 7
9169
1 55
=A=4 137 [Applying C; > C1+ C5]
9259
1 0 0
=A=|4 -7 -13 [Applying C; »5C,— C; and C3»5C, — C5]
9 -20 -36

=A=1(7x36-13x20)=252-260=-8
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Chapter 6 Determinants Ex 6.2 Q1-vi Remove Watermark g~ ppFelement
6 -3 2
2 -1 2
-0 5 2
Apply: ) = Ry +(-3)R; and Ry = A3 +5R;
oo -4
> -1 2
Do 12

mm Wondershare

=0

Chapter 6 Determinants Ex 6.2 Q1-vii
13 9 27 £ 3 g2 4B
3 9 27 1| |3 3% 331
9 27 1 3| |2 331 3
27 1 2 9| |37 1 3 4z

1+3+3° +3° 3 32 3
_p+3+3 430 37 3°
14+3+3° +3° ch 1 3
1+3+3° +3° 1 3 32
i ] 32 33
={1+3+32+33)1 22 33;
i1 3 32
1 3 32 33
={1+3+32+33) 0 -z -3 1-3°
o -3 1-3%2 3-3°
B 1-3 3-3% 3T_3°
& 18 -26
=[1+3+32+33)24 -3 -24
-2 -6 -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 g

= (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
17 3 6
Applying Ry = 17 R; — Ry, we get,
102 18 36
A= 1 3 4
0 48 862

Applying Ry = 102R5 — Ry, we get,

102 18 36 78]
A=| 0 288 372 60 .\Q

0 48 62

Thus, @
A=102(288 x 62 — 372 x 48) &6 Q

=A=0
@\(b Y
Chapter 6 Determinants Ex 6.2 Q2(i) Q KQ
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g 2 7
12 3 5
16 4 3

Apply: By — By - Ao
8 2 7
=12 3 &
4 1 -z
Apply: Ry — Bo - Ry
= 2 7
=4 1 -2
4 1 -2

Since, R, = R,, the value of the determinant is zero.

Chapter 6 Determinants Ex 6.2 Q2(ii)

6 -3 2
2 -1 2
-10 &5 2

Taking [-2) common from C), we get

3 -3 2
=(-2)f-1 -1 2
£ 5 2

=0
¢y and ¢, are identical.

Chapter 6 Determinants Ex 6.2 Q2(iii)

2 3 7
13 17 &5
15 =20 12
Use: f; = Ry - R,
2 3 7
=13 17 &
2 3 7
=0
v Ry =y

Chapter 6 Determinants Ex 6.2 Q2(iv)

1
= 3% hc
a
i.rbz o]
b
i-:2 ab
c

Multiply:®, R, and 84 by 2,0 and ¢ respectively, we get

3

1 3% abc

2L op® b

" 3bc 2
1 c® cab
Take abc common from <5, we get, 60 \
18 1 @ C)

T 2
Bl

=0

S
Chapter 6 Determinants Ex 6.2 Q2(v) ’\O @
N, @
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a+b Za+b 3a+b
2a3+b 33+bH 43+b
43+ 5 La+bh 6a+b

spply: Cy = Cq- Gy
a+bH 23+h 3
=|23+bH 3a+b 3
43+b S3+b 3
ApplyiCy — Co - Oy

3+b & 3
=22+H = 3
4a3+bH 2 4
=0

Chapter 6 Determinants Ex 6.2 Q2(vi)
1 3 3%-ho
1 b b2-ac

1 c c®-ab

1a & 1 a b
=it b b*-1 b ac
1 0 2| 1 ¢ ab
1 = a2 1 a3 be

0 b-a b%- -

0 c-a c?-5°

0 b-3 (a-bx
0 c-a {(a-ci

2

1 a3 = 1 & boc
=p-gic-a)0 1 b+a|-(b-a)c-a0 1 -c
0 1 c+a 01 -b

=ip-ayc-a)c+a-b-a)-(b-a)c-au-b+c)
=b-aic-aic-b)-(b-a)c-ay-b+c)
=0

Chapter 6 Determinants Ex 6.2 Q2(vii)
49 1 6
39 7 4
26 2 3
apply: T — Cy+(-8)C,
116
=7 7 4-0
z 2 3

Chapter 6 Determinants Ex 6.2 Q2(viii)

o x ¥
-x 0 =z
-y -z 0O

Multiply Cy, C; and Cg by 2z, v, and x respectively
] Xy px

; <
=—rx¥z 0 zv
O <©
Take y, #, and z commaon from Ry, R, and R4 respectively b c)\

S %
A
by -y 0 . {
N

Chapter 6 Determinants Ex 6.2 Q2(ix) . Q
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43 b

35 4

2 17 2
Apply: Cp = Co+(-7JC5
16
7 4
a2

Chapter 6 Determinants Ex 6.2 Q2(x)
12 22 32 42
22 32 42 52
32 42 52 52
42 52 52 ?2
Apply 1 C3 = C3-C2,C4—= C4-C1

12 02 32_o92 42_42
B 52 32 42_22 g2_o2
72 42 £2_42 g2_32
42 £2 g2_£2 32 _42

12 22 & 15
¢ z2 7 21
32 42 9 27
42 g2 11 33
Take 3 commaon fram C,

12 22 & g

L

32 4% 9

42 g2 11 11
=0
Ca=Cy

Chapter 6 Determinants Ex 6.2 Q2(xi)

E) b c
2+ 2% bB+2y c+2z
X ¥ z
= b c

23+2% 2h+2y 2o+ 2z
X+ a3 v +h Z+cC

] b =
F+x b+y C+Z
X +3 v+b Z+0

=2

=0

Chapter 6 Determinants Ex 6.2 Q3
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s b+c a®

b c+a b7

= a+b o

Apply: Cp = C2 +Cy.

2 b+ct+a &

=lb c+a+b b

c a+b+c o

Take {s+5+c) comman from C,

3 1 &

={b+c+a)p 1 b2

c 1 c?

Apply: Ro — 85 - By, By = H3- Ry
s 1 &
={b+c+a)p-a 0 b_ &

c-a 0 c?-a°

1 &
={b+c+a)fb-a)fc-a)|L 0 b+a
10 c+a

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

Chapter 6 Determinants Ex 6.2 Q4

la bc
letA=1|1b ca
1 cab
Applying Ry = R> — Ry and Ry = Ry — Rywe get,
1 a be

A= |0 b—-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 — c) common, we have

1l a bc
A=la-blla-c)|0 -1 ¢
0-156

=A=(a-bllc—allb—-c)
Chapter 6 Determinants Ex 6.2 Q5
X+Ah X X
LetA=] x x+A x
X X o OX+A
Applying Cy—» Cy+ G5 + C3 we get,

IX+A X X
A=1{3x+1 x+)2 x @

3X+A X X+A 60(}

Taking (3x + A) common, we have @

1 x X 6
A=(Bx+M|1 x+2  x K Q
1 x x+A \@ %_
Applying Ry = Ry — Ry, Ry = Rz — Ry, we get, %
1 x x . OQ KQ
A=(3x+A)[0 A0 N {0}
00 A % \/6
- A= (3x+2) @ o

Chapter 6 Determinants Ex 6.2 Q6 . \Q
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abc
cab
bca
Applying C;— Cy+ G + C3 we get,

let A=

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

a+b+cca
Taking (a + b + c) common, we have
lbec
lab
lca
Applying Ry = R> — Ry, R3 = Ry — Ry, we get,
1 b c
A=la+b+c)[0a-b b-c
Oc-ba-c
=A=la+b+cllla-blla-c)—(b-cllc-b]]
==-.f_*1.=[a+b+c)[az—ac—ab+bc+b2+c2—2bc]

sA=(a+b+ca’+b%+c—ac—ab-bc]

A=la+b+c)

Chapter 6 Determinants Ex 6.2 Q7

1 1 2+x 1 1 1 1 1
1 ox 1=[2+x x 1f=[2+x] » 1
1 1 x 24w 1 o 1 1 x
1 1 1
=fz+x)f0 ¥»-1 0O
0 a X -1

= (2 +x)[x - 1)

Chapter 6 Determinants Ex 6.2 Q8

0 @ xZ
XZ\,I 0 vzz
wz ozt 0
= O[O— vaza)— xvz [O— xzyzaJ + X [xzvaz— O]
= 0+ x¥y37 4 %3323
= 2x3v323

Chapter 6 Determinants Ex 6.2 Q9

a+x oy z
letA=]| x a+y =
X Woooa+

Applying Ry =Ry -Rs and Ry —R5-R,

a8 -a 0O
L=|x a+y Z

0o -a a4
Applying C, = C, + )

g ] 0
L=% a+x+y Z

0 -a a

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

A=a(a+ x+y+32)

mm Wondershare
PDFelement

Remove Watermark g
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Chapter 6 Determinants Ex 6.2 Q10

z

1 x x 1 1 1
Aty =1y y+lyz 2wy
1z & |x v zZ
I S I
Sy wRet = v[lpgq:‘ATH

1 z Z| |1 =y g

1 X ox 1 % vz
=1 v yo|-1 v zx
1 =z Z| |1 z =y

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

00 x-yz
=0 0 \/Z—zx
00 2F-xy
=0 [ G and C, are identical |

Chapter 6 Determinants Ex 6.2 Q11

a b c
-5 b-c c-al=a +b%+c% - 3abc
b+c c+a a+h
E b c
LHS = |a-b b-c c-a
b+c c+a a+b

Apply: C = Cy +Co+ Cy
F+h+c b c
= 0 b-c c-a
2(a+b+c) c+a a+b

Take [s+b+c) common from
1 b c

={a+b+c) [0 b-c c-a
2 c+3 a+b

Apply: Ry — Ry - 28

1 fa] oy
=(a+b+c} [l b-c c-3
0 c+a-2b a+b-2c

={a+b+c)[(b-cla+bh- 2c)-(c- a)c+a - 2h]]

=3 +b% +c® - 3abe
= AHE

O o
Chapter 6 Determinants Ex 6.2 Q12 6 c’)\\'


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ N (7 e e

Remove Watermark g
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b+c a-b =2
c+a3 b-c b|l=3abc -z -p3-cF
3+H c-a o
b+c a-b 3
LHS = [c+a b-c b

a+b c-2 ¢
b+c+a -b 3
=lc+a+bh -c A
a+b+c -3 ©

1 b 2
=-[b+c+alll ¢ b

1 a3«

1 b El

=—[b+c+a)D c-b b-a

0 a-h c-a
—[b+c+a)[[c—b}(c—a}—{b—a)[a—b)]
=3ahc -3 pE_cF
/HE

Chapter 6 Determinants Ex 6.2 Q13

a+b b+c c+a a b
b+c c+a a+bl=2Bb c a
c+3 a+bH b+ c = b

F+bH b+c c+a
LHS = |[b+c c+a a+b
c+a a+b b+
apply: Cy = Cy +Co+ Cg
s+ b+ B+c c+a
= |2a+b+c) c+a a+b
2ia+b+c) a+b b+c
Fs+b+c b+c c+ 3
=2 |g+b+c c+a a+b
s+b+c a+b b+c
spply: Cp = Co - Cy, Cq = Cy - )
Fs+b+c -a -b
=2 |a+b+c -b -c
F+b+c - -3

a+b+c 3 b
=2 la+b+c b
F+b+Cc C 3

c & b |8 a8 B b & b
=2 |la b cl+p b cl+lc & ©
b o & [0c o3 |18 coa

c a3 b
=2l b ¢
b o a3
oS S o’
c a b 6 \
O

Chapter 6 Determinants Ex 6.2 Q14 K Q
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We need to prove the following identity:
at+b+2c a b
c b+c+2a b =2[a+b+c
C a c+a+2b
Applying C1— Cy+ C5 + Cg, we have,
2a+2b+2c a b
LHS=|2a+2b+2c b+c+2a b
2a+2b+2c a cta+2b
Taking the term 2a +2b + 2 as common, we have
1 a b
LHS=(2a+2b+2c)|]l b+c+2a b
1 a ct+a+2b
1 a b
=[.HS=2(a+b+c)|l b+c+2a b
1 a c+a+2b
Applying Ry = Ry — Ry and R; —» Ry — Ry we have
1 a b
LHS=2(a+b+c)|0a+b+cC 0
0 0 a+b+c

13

Thus, we have,
LHS=2(a+b+clx(a+b+c)f]
=2[a+b+c][a+b+c)2

=2(a+b+c)

Chapter 6 Determinants Ex 6.2 Q15

a-b-c 23 23
2h bh-c-a 2h
2c 2c c-a-b

= {c'.~+.t-+|:*)3

@3- b - 23 23
2h b-c-a 2h
2 2 c-5-b

LHS =

Apply: By — By + 85 + 84

F+b+c a+b+c a+b+co
2b b-c-2a 2h
2c 2c c-a3-b

Take (a+b+c) common from &,

1 1 1
=f{a+b+clpPp b-c-a 25
2 2 c-3-h

apply: Cp =2 Cp, - Cy, C3 2 Cy-Cy

A 0 <
={a+b+c}22 —b—DC—a _C_L;_b 60 \\'Q

Lo o QO
={a+b+c}2b b+c+a 0 6 K

2c ] btc+a K Q
={‘='.'+."J+c}3 \(b %‘

= RHS 6
*
Chapter 6 Determinants Ex 6.2 Q16 .\\\O @fb
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1 b+e B2+c”

LHS =l c+a c*+a°

1 a+b a°+b°

1 b+c b2+c?
0 a-b a%-57

0 a-c a°-c*

1 h+c b2+c?
1 a+b
(] 1 F2+c

(]

[2-8)[a-c)

1 b+c b*+c?
=(a-blfa-c)jp 1 a+h
0 0 c-h
=(a-b)fp-c)fc-a)

= RHE

Chapter 6 Determinants Ex 6.2 Q17

3 a+h 2+2h
LHE = |2+ 2h 3 a+b
a+bh a+zb 3

3a+3h 3a3+3h 33+3H

=|a+2h El a+h
a+h a+2h El
1 1 1

=[{3a+30)ja+2b a8  a+b
a+h 3+2h El

u] 1 u]
=3{a+b) 25 a b
b a+2b -2b
u} 1 u]
=3{a+b)b2 2 a 1
-1 3+2h -2
='I-J(e.'+.":-).":|2

= RHE

Chapter 6 Determinants Ex 6.2 Q18

L = bo
L b ca
L o =2b

Apply By = Rya, By = Rob, By — B0

s 3% abc

=~ _|b 5% cab

- ¢ abc

s 3% 1 @
=%b b2 1 0 ’\C)
: O &

c c° 1

1bbz Q KQ

1 oo

Chapter 6 Determinants Ex 6.2 Q19 @ N
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z v |x v z| |xF y?
27 &7 pR= T T 2=t vt 2= apzlx-y)y - 2z oK)y + 2)
R LRI I PR
x ¥ z
z 2 g2
SVE R
1
=xyZ|x ¥ Z
LR
] 1 ]
=xyZ|x -y v Z-y
T_,3 8 ,8_ 8
] 1 ]
= xpzfx-y)(z-¥) 1 W 1

ZhpZaay v oz iazy
= —xyz(x—y)[:z—y)[zz+y2+zy—x2—y2—xy:|
= —xyz(x—y)[z—y)[{z—x}{z+x)+y(z—x}]
= —xvzx - ¥z -v){z-x)[z+x +¥]

=xyzlx-y)ly-2)z-x)[x +v +2)
= RHE

Chapter 6 Determinants Ex 6.2 Q20
{b +-::]2 2 bo
[u:“+a:]2 b% ca =(a—b)(b—c}{c—a){a+b+c}[az+b2+cz}

[a+b}2 c? ab

{b +-::]2 # bc

LHS = (C+a)2 b% ca

[a+b}2 c? ahb

Apply: C) = Cy + 0y - 20,
(b+c)2+az—2bc a be

(c+ a)2 +b%-2ca b ca

(= +.t-)2 +c-2ab c? ab

2 +b%+c? & bC

2 +b?+c? B2 ca

2Z+b%+0? F ab

Take {az+b2+cz} commoan fram <

i & be

b® ca

1 2 ab

= ‘az+b2+cz}

=

1 a° b

b%-3% ca-bc

0 c?-a? ab-bc

[=]

= (az+b2+cz}

1 &% ke
=[az+b2+cz}(b—a}(c—a]ﬂ b+a -c

0 c+a -b
=‘az+b2+cz}(b—a}(c—a][(b+a](—b)—{—c}{c+a}]
=(a—b){b—c}(c—a)[a+b+c}{az+bz+cz)
= RHE
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Chapter 6 Determinants Ex 6.2 Q21

[z+1)(a+2) a+2 1
(g+2){a+3) a+3 1=-2
fa+3)(a+4) a+4 1

fa+1){a+2) a+2 1
LHS = [[a+2)(a+3) a+3 1
fz+3){a+4) a+4 1

Apply Ry = Ry - Ry
{a+1){a+2) a+2
= [[#+2)(a+3) a+3
[z+3)2 1

[ e

Apply By — Ro - 8y
fz+1){a+2) a+2 1

= (a+2}2 1 0
{a+3)2 10

=[{2z + 4} {1} - (1) {23 + 6}]

=-2

=RHS

Chapter 6 Determinants Ex 6.2 Q22
2 2 -[b- 6)2 fals
b bz—{c—a)z ca=(a—b}{b—c}(c—a](a+b+c}{az+b2+cz)
c? c?-fa- b)z ab
2 & -{b-c) b
LHS = |p2 5% - [:c—a)z ca

2 oo {a—b)2 Els]

apply: Cp = Co - 20 - 20,

3% 3% - {b—c]Q—Eaz— 2hc bo
=pE Bi- [C—a:]z— 26% - 2ca ca
c? c®- {a—b]z—Ecz—Eab ab
22 —‘b2+cz+az) falo

= b3 —‘b2+cz+az) [or]

=2 —(bz+c2 +5~2:] ab

Take - (az + b7 +cz) comman fram &
=2 1 bc
= —{b2+cz+az} h? 1 ca
=2 1 ab
3% 1 be
=—{.tl?+|:‘2+e.~2}.*:-2—‘:?2 0 c3-bc

=2 -3 0 ab-bc

a2 1 b
=—{b2+cz+az}(a—b)[c—a)—{b+a] o c

c+a 0 -b
= —{b2+cz+az}(a—b)[c—a)[[—(b +a)){—b]— e} {c+ a]]
={a—b)[:b—c){c—a}(a+b+c](az+b2+cz)
= RHS

Chapter 6 Determinants Ex 6.2 Q23
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1 c®+ab ¢
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LHS = |1 &% +ca b°
1 c2+ap o
Apply: B, = A, -8y and Ry — R, - R
1 a%+bc =%
=|0 b% +ca-a® - he b¥ - 3%
0 2 +abb?+ca-a-bo ct-&°
1 &% +bc =%
=|n {bz—az)—c(b—a} b® - 5%
n [Cz—az)—b{c—a} 2 -5
1 3% +bc a°
=0 [p-a)p+a-c) b3 - 3°
0 [C—a}{c+a—b} ot o g®

1 a%+be °

=[b-alfc-ap [p+a-c) b? +3% +ab

0 {c+a-b) c®+a° +ac
=(b—a){c—a}[[(b+a—c}”cz+az+ac)—[b2+az+ab)[02+az+ac)]
=—(a—b}{b—c](c—a){az+b2+cz)
= RHE

Chapter 6 Determinants Ex 6.2 Q24

We need to prove the following identity:

a’ bc ac+c®
aZ+ab b2 ac |=4a’b’c?

ab  b’+bc &
Taking the term a,b,c common from C,, C; and Cs, respectively, we have,
a c a+c
LHS=abcla+b b a
b b+c C
Applying Cq— Cy + C5 + C5, we have,
20+2¢ € @+c¢
LHS=abc|2a+2b b a
2b+2c b+c ¢

a+c ¢ a+c
=L H.5=2abcla+b b a

b+¢ b+ec €
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Applying C; = C; — Cqpand C3 - C3 — Cq, we have,
at+c —a 0

L.HS=2abcla+b —a -b
b+c O -b

Applying C1 = Cq+ C5 + C3, we have,

c —a 0
=[.H.5=2abc|0 —-a -b
c 0 —-b
Taking ¢, a,and b from Cy, C; and C5 respectively, we have,

1-10
0-1-1
1 0 -1
Applying Ry = Rz — Ry, we have
1-10
0-1-1
o1 -1

L.H.S=2a%b%c?

L.H.S=2a%b%c?

=4a2p°c?

Chapter 6 Determinants Ex 6.2 Q25

We need to prove the following identity:
x+4 X X
¥ x+4 x |=16[3Ex+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 Cp— Cq+ C5 + Cg, we get,

Ix+4 x
3x+4 x+4
Ix+4  x

X
X
X +4

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

1 x X

1 x+4 x

1 x x+4

Applying Ry = Ry — Ry and Ry = Ry — Ry, we get,

A=(3x+4)

1 x x
A=(3x+4)0 4 0
00 4
= A=16(3x+4) @

Chapter 6 Determinants Ex 6.2 Q26
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We need to prove the following identity.

1 1+p l+p+qg

23+2p 443p+2qg (=1

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

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

11 1+p
A=|23 4+3p
36 10+6p
Applying C3 » C3 —pCs , we get
111
=A=|23 4
3610
Applying C; = Co —pCyand C3 =+ C3 — qCy, we get
100
=A=(212
337

=A=1[7-6]=1

Chapter 6 Determinants Ex 6.2 Q27
3 b-c c-b
ERts b c—-a
a-b b-a3 <«
Rl — Rl - RQ - R3

-3+c+b -b-c+a -c-b+a
=| a-c¢ b -3
a-b b-a c
1 -1 -1
=[b+c-alla-c b c-a

a-bH h-3

1 u] u]
={b+c-alla-c bt+a-c 0
] 0 c+a-b

=(a+b—c”b+c—a”c+a—m
= RHE

Chapter 6 Determinants Ex 6.2 Q28
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3% 2ab b*
LHE = |h? 32 23k
cab b® &0

22 + 5%+ 2ab zab b7
=|a% +b%+2ab 3% zab

32 +b2+2ab b2 S
1 230 b2
= {az + b2+ Eab) 1 3° 2ab
1 82 &
1 2ab b?
= {az+bz+2ab) 0 s%-z2ab 2ab-b
0 h%-2sh 37-4°
1 2sh H?
={az+bz+26b) 0 -b® 2ap-3°
0 h%-2sh &7-47

={a +b}2 “az - bz) [az - bz} - {2ab - 32:] [bz - Eab)]
={a +b}2 {32 +b% - abf
= [33 + b3}2

=RHE

Chapter 6 Determinants Ex 6.2 Q29
We need to prove the following identity.
a’+1 ab  ac
ab bE+1 be |=l+a?+bi+c?
ca b cc+1
Let us consider the L.H.5 of the above equation.
a’+1 ab  ac

A=| ab bB’°+1 bc

ca b c+1
Applying Ry — Rqla), Ry = Rs(b) and Ry — Rslc), we get
| ala?+1) a2b a’c
A=——| ab® blp?+1) bPc
abc
cta c’b c[c2+ 1]
Taking a,b, and c common from C,,C; and Cs, respectively, we get,
) (a2+1) a2 a’
abc
c? c? [c2+ 1]
Applying Ry — Ry + R, + R, we get, @
) ([a2+b2+c?+1) (a2 +b%+c2+1) (a2 +b2+ 2+ 1) 60 ;\\'CJ
_ auc 2 2 2
a=-o b (b2 +1) b %8 <
: : Qo

c c (c?+1)
%
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Taking the term, [a2 +b%+ct+ 1] common from the above eq

1 1 1
A=la2+b?+ 2 +1)b? (p2+1) b2

c? c? [c2+1]
Applying C; = C; — Cq, C3 > C3 — Cy, we get,

1 01
A=(a?+p?+c2+1)b?2 10

01

sa=[a2+p?+c+1)

Chapter 6 Determinants Ex 6.2 Q30

Let us consider the L.H.5 of the given equation.
2

1l a a
letA=|g? 1 ¢
a a? 1

Applying C,; = C1 + C5 + C3, we have,
2 2

l+a+a° a a
A={1+a+a? 1 a
l+a+a? a® 1

Taking the term [1 +a+ az] common, we have,
2

1 aa
A=(1+a+a?)1 1 a
l4g" &
Applying Ry > Ry — Ryand Ry » Ry — Ry, we have
1 a a’
A=(1+a+a%)o0 1-a  all-a)
0 —all—-a) (l-a)l+a)

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

l a a
sa={1+a+a?)1-al|o 1 a
0 —a (1+a)
A=(1+a+a?)1-a)(1+a+a?)
[l+a+a][l—a}
A=[[1+a+a?)2 01]2
a=[(a3-1)F

Chapter 6 Determinants Ex 6.2 Q31
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F+b+C -C -b
-c a+h+c -3 |=2{z+b)[b+c](c+a)
-b -3 F+b+c
F+b+C -C -b
LHS = -C F+b+c -3
-b -3 F+b+c
Apply: Cy = Cy+Cq and Cp = Ty + Oy
a+c  —{c+b) -b
= |Hc+a) bH+c -a
3+c b+c  a+b+d
1 -1 -h
=lc+a)c+b) -1 1 -3
1 1 a+b+c
1 -1 -b
=lc+a)c+b1 0 0O -a-&
0 2 I+c

=2[z+b]{b+c)fc+a)
= RHE

Chapter 6 Determinants Ex 6.2 Q32

We need to prove the following identity:
b+c a a
b c+a b
C c a+b
Let us consider the L.H.5 of the above equation.
b+c a a
A=l b c+a b
C c a+b
Applying Rq— Ry + Rs + R3, we have,
2lb+¢c) 2la+¢c) 2la+b)
A= b c+a b
C C a+b
Taking 2 common from the above equation, we have,
(b+c) (a+c) (a+b)
A=2] b c+a b

=4dabc

C

c a+b

Applying Ry = Ry — Ry and

(b+c)la+c) (a+h)

R3 = Ry — Ry, we have,

A=2 -c¢

-b

0 -a
—a 0

Applying Rq— Ry + Rs + R3, we have,

0 ¢ b
A=2|-c 0 -a 60 "\,\0
~b -a © O @)
= A=2(0+2abc+abc) 6 K@
=A=4abc K Q

Chapter 6 Determinants Ex 6.2 Q33
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o h? 4 2 ab =l
MILLIONST R A s s
ba co+ 3 bo | = 43 b

o] ch 3% + b7
b+ cF ah ey
LHE = bz 2 4 5P faley

ca ch 2%+ b2

Multiply 8,8, and R4 by a,b and c respectively,

ab% + ac? &b &%
1
= i bia bc? + ba? b
abc
a3 =28 ca® +cb?

Take a,b and ¢ common from Cy, O» and Cy respectively.

b< 4+ a° 3%
abc
= o b2 c?+a? b
abc
c? c? 4+ b2

Mow apply 8y = By + 82 + R3
2 {bz +cz} 2{02 + az} 2 (az +b2)

= b c?+a? b
c? c? 22+ b2
{bz+cz} {cz+az} [az +b2)
=2 b? c? a3l b2
cZ o 3 + b
2 0 32
=z2B? cfyat b=
o2 o2 2 + b2
=2 [cz “cz + az} (az + bz) - bzcz} + az{bz 2 {cz + az} 02”
= 43%pic?
=RHE

Chapter 6 Determinants Ex 6.2 Q34

0 b%a cia
=Zb 0 cb|= 23R
s b 0
0 k% cia
LHS =|s*6 0 &%

2% b% 0

=a252c22 E ; @
. P &
N ©®
:aabacag —Dl 1 @Kg Q
s R

D

P T
S QQ &
Chapter 6 Determinants Ex 6.2 Q35 Q\ \/
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a° + b2
c c
c
b% 4+
I I
a
2, .z
cT+ a3
b b
b
3% + b c? c?
= ﬁ a° c? 4+ b2 3
b= bE c? + 5%

o b= a°
-2
il 3% cZ+n? a®
abc
b2 B2 c? a3l

-2 >
abc

a
= i 32 (_';2 ]
abc -

o c

Zl)eee )]

= i{—Qazbzcz)
abc

= 43bc

=RHZ

Chapter 6 Determinants Ex 6.2 Q36

b bPibe cPibo
3% +ac  -ac o +ac
3% +ah bZ+ab -ab
Multiply &, &, and &5 by 3,0 and ¢ respectively
-abc ab® + abc ac® + abe
= —|a%6 + abc -abc bc? + abe

3%+ abc B+ abc —ahc

Take a,b and ¢ common from <y, 5 and C5 respectively.
-bc  ab+ac ac+ab
abc

= —|ab+ be —ac bo + ab
abc

ac+bc boc+ac -ab
Applyify = B+ By + 8y
sb+bc+ca ab+bo+cz ab+bo+ca
ab + b -ac be +ab @

sc+bs  bo+ac _ab 0 ’\()
O &

1 1 1 @
[sb+bc+callab+bc  -—ac  bo+ab

sC+ b Bo+ ac -ah @ Q
0 1 0 (b
(ab+bc+ca} b+bhc+ac -ac bo+ab+ac %\' %.

0 bo +ac -ab-bc-ac

30 1 ] Q &Q
{ab + b+ ca) ; b;icac _11 ‘\\\O @@

=[ab+bc+ -:a)3 Q\ V
= RHS a}
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Chapter 6 Determinants Ex 6.2 Q37

LHS.,

X+ A 2w 2x

S K+ A 2

2% 2% K+ A

¥+ A 2x 2

= 2x x+h 2x|[C, =C -C,,C =0, -C]
2 2% K+ A

ho— X o 2

=| 0 h—x 2

® = A X—A x4+ A

1 0O 2x
=(h-x)a-x)0 1 2x
-1 -1 =+
1 0 2x
=(n-xF|0 1 2x
-1 -1 x+ A

= (=P + A+ 2%+ 2x(0+ 1]
= (h— =P+ A+ 20+ 2%]

= (= P[5+ 2]

=RHS

Hence Proved

Chapter 6 Determinants Ex 6.2 Q38

+4  Zx 2
LHS = | 2w x +4 I

2u 2w &+

Apply &y = Oy + Ca + C
B + 4 2w 2
Ew +4 &+ 2w

Ex +4 Zx ox+ 4

1 2x 25
=f{Ex+4)l x+4 2x
1 2x x+4
1 2K 25
=fsx+4)0 -x+4 0O
] u] -x + 4
1 2x 2x
“(sx+4)f4-xPp 1 0
o 0 1

= [Sx +4)[4- x}2
= RHE

Chapter 6 Determinants Ex 6.2 Q39
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Yv+Z Z W
LetA=| 2 2zZ+x b4
Y XK+

Applying Ry =Ry -Rs

YoM ¥ -X
A=z Z+x x

YoOxX X4y
Applying Ry =Ry - Ry

L G
A=z Z+x x

YoOxX X4y

A= 2x[z[x+ Wl- xv]—2x[zx—v[z+x)]
A = 2%[ZX+ ZY - XY — ZX+ YZ+ X ]
A= dyz

Chapter 6 Determinants Ex 6.2 Q40

—a[b? 4% - 32} 2h? 2®
24° —b{cz +a’- bZ] 2c® = abc [32 +b7 4 c2]3
2a° 2% —c(az + b7 —62}
—a[b2+cz—32) 2h° 23
LHS = 2a? —b(c? + 8 - b7) 2c®
24° 2h° - (32 +b? - 02}

Take a, b and ¢ common from C,, &, and C, respectively.

=abc

Apply:Ry = Ry - Ry R = Ry - Ry

—(b2 + 2 —az} -2

=abc

=abc

- 5% + —az}
2&2

2&2

0

2a*

—(bz +e 4 32}
0

2&2

=abc (b2 2 +32}2
=abc (bz +i2 +32}2

=abc (bz +0% 32}2

2b2

—{cz +a —bz}

2b2

o

2':\2
2':\2

& {az + B2 —62)

0

26%

{32 + 5%+ Cz)

—{Cz +a+ bz) {62 + b2 +CQ)

-1

0
-1

2b°

1
1

0
1

-[& + 02 -7

22 —(&2+b2—62)

2h? —(a2+b2—cz)+232

0
-1
2b2

0
1

Y -

=-abc {b2 +ol s 32)2 [(—1) (—b2 sty 32} - [1) (Ebz}]

abr {az +b5% 4 52]3

- RHS

22 +(az+b2_cz)
—:Cz+az—b2)—2b2 22 +(az+b2—cz)

- {az + b7 —Cz}
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Chapter 6 Determinants Ex 6.2 Q41

1+= 1 1
1 1+23 1
1 1 l+a

LHS =

3+3 3+3 3+3
1 1+3 1
1 1 1+3

1 1 1
1 1+a 1
1 1 1+3
111
0 = O
0 1 4

=f3+3a)

=[3+a}

=(3+a)d”
=3 +33°
= RHE

Chapter 6 Determinants Ex 6.2 Q42

LHS.,
2y W—Z— X 2y
2z 2z Z-H-y
X—y-—Z 2% 2
X+ W+Z H+WHZI Kty +Z
=| =z 2z z-x—-vy|[R, =R, +R, + R,]
K=y —Z 2% 2%
1 1
=(x+y+2) 2z 2z Z-x-y
K-y -2 22X 2%
1 ] 0
=(x+y+z)| 2z 0 -x-y-7G =G -0, G =5G-G]
XK=W—Z X+WY+Z H+y+Z

=(x+y+ [0+ (x+ v+ 2+ v+2)H
=(x+y+zP

= RHS

Hence Proved

Chapter 6 Determinants Ex 6.2 Q43

v +Z X W
Z+x Z X
+y v oz
20y +Z+X) ¥ +I4+x V+HI+X

=| z+x z x
Xty ¥ z
2 11 @
={x+y+zizen z x 0 N 0
% S
0 11 @ (}'

=(x+p+zllzen-z-x 7 x
ty-y-z y =z
] 1
={x+y+z)| D =z

1
x
z

= Jx -2)°
- RXH;y B ‘\’\\O (b
Q\ \/Q)
Chapter 6 Determinants Ex 6.2 Q44 )
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LHS =
a+x v z
%Aty 7z

® Yy o atz
a+x+y+z y z
= la+x+v+z a+y z [[C =0 +4 + 5]
a+x+y+z x a+
1 Wy z
= (a+x+y+z)|l  a+y z
1 i a+
1 W z
= (a+x+y+2)[0 a O[[R, =Ry -R, Ry =R, -R, ]
0 x—y a
= (a+x+y+z)[1(& - 07]
= Z(a+x+y+z)
=R HZS.

Hence Proved

Chapter 6 Determinants Ex 6.2 Q45

a’ 2 a
Leta =% 2
2
1
a=2p* 1
a1 oc

3 b c [ ¥z ¥y Zz
yz=—abc=(—1)2 q rl=lp g r
qr q r s b c| |2 b c
X z
=(-fg p r
b a8 c
v x oz
=(—1)2bac
g oo
Taking transpose, we get @
y b op Q O
-k aq 6 LN
S L

Chapter 6 Determinants Ex 6.2 Q47 \{b %.
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¥x+1 x+2 x+a
Consider the determinant | x+2 x+3 x+b|,wherea, b, care in A.P.
x+3 x+4 x+c¢

X¥+1 x+2 x+a
LetA=|x+2 x+3 x+b
X+3 x+4 x+c
Applying Cy— Cq+ C5 + Cg, we have,
3x+1+2+a x+2 x+a
A=|3x+2+3+b x+3 x+b
Ix+3+4+c x+4 x+c
3x+3+a x+2 x+a
=A=[3x+5+b x+3 x+b
Ix+7+cC x+4 x+¢
Applying Ry —» Ry — Ry and Ry » Ry — R3, we have,
Sx+3+a x+2 x+a
=A=|2+b—-a 1 b-a
2+c—b 1 c¢c—-b
Since a,b and care in arithmetic progression, we have
b—a=c—-b=k(say).
Thus,
Ix+3+a x+2 x+a
A= 2+k 1 k
2+k 1 K
Since the second row and the third row are identical, we have
A=0

Chapter 6 Determinants Ex 6.2 Q48

Since, «, &,y arein AP, 28 = +py

-3 XN-4 N-a
LHE = -2 x-3 x- 4
[

-1 x¥-2 x-p

A1 s
Ry = Ry 5 5
X =3 X -4 K-
_ oy ¥-3 x-1 oy -4 x-2 gy X -w Xy
x =1 x=-2 K=y
-3 -9 x-x
=| 0 o o [28=a+y]
K-1 x-2 x-p

: <
Chapter 6 Determinants Ex 6.2 Q49 6 6\.
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h+c c+a a+h

A=le+a a+b b+c

a+bh b+c c+a

Applying R, — R, + R, + R, we have:
2a+b+e) 2a+b+c) 2{a+b+c)
A=le+a a+h b+e

a+h b+e c+a

1 1 1
=2(a+b+ec)le+a a+b b+e
a+b b+e¢ c+a

Applying C, = C, ~C, and C; = C, = C,, we have:

1 0 0
A=2(a+b+c)le+a b-¢ b-a
a+th c—a c—b

Expanding along Ej, we have:

:l=2(a+b+c)(l][(bmc}(c:w-b)v—{b-—a)(cma)]
= 2{a+b+c)[—b3 - +2be - be +bu+ac—a3]
=2{a+b+c)[ab+bc+m—a’ - b —czj

It is given that A=10.

{a+b+c)[ab+bc+ca—a2 - —cg] =0

= Eithera+b+c=0, orab+bc+ca—a —b" —c* =0.

Now,
ab+be+ca—a* =h =" =0
=5 =2ah - 2be—2ca+ 2t + 260 + 25 =0

= [c.r—.l.'):I2 +(b—c)2 +{c—n)2 =3

= [u—b)z =(J’v—c]1 =[c—a)z =0 [{n—b}: b —c}z ,(c—a)z are non-negati ve]
= (a-b)=(b-c)=(c-a)=0
=a=h=¢

Hence, if A=0 theneithera+&+e=0ora=b=c.

Chapter 6 Determinants Ex 6.2 Q50
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b b
a q c|=0
a b r

p-a O c-r

=| 0 g-b c-r=0R,=R;-RuR,=R;-R;]

a b r

= (p- afr(q-b)-blc-r)]+ (c-N0-&q-b)]= 0

= (p a¥(q-b)- (p- ab(c-r)-(c-r&q-b)=0
(p-ar(a-b) _ (p-ablc-r) _ (c-rda-b)
P-aa-blr-0 p-aa-bir-o p-afa-bir-o)
r b a

s Rl ey i e
r +b—q+q+a+p—p=

RIS R ey s B
r ., a ,b-q (a-p) p _

ST o @b @b e hoa

r 9y g, P

o' Tlte-a®

r._a ._p _

B s R ey s

Pk ,_9 r

T p-a q—b+r—c

=

Chapter 6 Determinants Ex 6.2 Q51

Let us show that® = 2 is a root of the given equation:
Putting » = 2 in the LHS, we get

2 -5 -1

2 -8 -1|=0
-3 4 4
Ay =R

Hence, x = 2 is a root of the given equation.

Maw, we see if there are any other roots, For this we need to solve the equation:

X -6 -1
2 -3x x-3=0
-3 Zx X +1Z
=1 b =
s -1 3% ~-3|=0
-1 2x x+2
1 -6 -1
= f[x-1)1 -3x x-3|=0
1 2x x+2
1 -6 -1
= fx-1)1 -3x x-3|=0
1 2 x+Z
1 -6 -1
= [x-1)0 -3x+6 x-3+1=0
0 2x+6 x+2+1
1 -f -1
= [¥-1)D0 -3(x-2) x-2/=0
0 2{x+3) x+3
1 -6 -1
=  [x-1)x-2)x+ 30 -3 1|=0

D 2 1
= fx-1)x-2xx+3=0
fx-1)=0 {x-2)=0 {x+ 31=10
= M=l =2 ¥ ==23

U
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Chapter 6 Determinants Ex 6.2 Q52-i

N+ 3 fa} oy
El x+b o [=0

El fa} X +C

Apply & = Oy +Co + Oy

+a+h+c b C
= +a+b+c x+h C

+a+h+c b X+

=0

1 fa} oy
1 x+h oy
1 fa} X +C

= [x+a+b+c) =0

1 b c
= [x+a+b+c)d » 0|=0

0 0 x
= {X+a+b+c)x2=ﬂ
=x=-[a+b+c) or x¥=0

Chapter 6 Determinants Ex 6.2 Q52-ii

x4 x x
x x4a x |=0
x x xX+a

Applying R, = R, +R, +R,. we get:
Jx+ua 3xt+a 3x+ta

X X+ x =0
X x x+a
1 1 1]
= (3x+a)x X+a X =i}
x x :c+f;:§
Applying C, - C, -C, and C, —» C, - C,, we have:
| 0 1]
(3x+a)x a 0=0
X 0 a

Expanding along R, we have:
{3x+a][lxa2}=0

= a’(3x+a)=0

But a =0

Therefore, we have:

3x+a=0

. . O
Chapter 6 Determinants Ex 6.2 Q52-iii 60 ?\\
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3-8 3 e
3 3x-8 3 (=0
3 3 3-8
Apply C) = Oy +C5 +C5
-2 3 3
= -2 -8 3 =0
3x -2 3 3x -8
t 3 3
= f3x-2]1 3-8 3 |=0
13 3-8
03 3
= fax-2)j0 ax-11 0 |[=0
D0 Ex-11
= {3x - 2){ax - 11} = 0
= (3x-2)=0 or (I -11)" -0
= x=2or el
3 E]

Chapter 6 Determinants Ex 6.2 Q52-iv

1 x xZ
1 a2 3|=0
1 & h®
1 ks xZ
= 0 3-x a°-x2=0

0 b-x b%-x®

1 % X
= fa-x){p-x)

o

1 a+x|=0
01 b+x

1 x x°
= fa-x)p-x)0 1 a+x[=0
00 b-3
= fa-x)[p-x)b-a)=0

fa-x)=0 ar [b-x)=0

= =X oF b=x

]

Chapter 6 Determinants Ex 6.2 Q52-v

+1 3 5
z K +Z2 5
z 3 &+ 4

Apply Oy = Cy+Ca + Cg

+9 3 5
= +9 x+7Z =]

=0

=0
+9 3 x4+

= (x+9}1 xiz E =0 0 ‘\Q
1 3 X+ 4 6 c}r
1 3 s @ (b

= [x+9)j0 x-1 0O K
(] u] x -1

=0

N
= (X+9}(X—1]2=D %\.’
= [x+9)=0 or {x—1)2=D

= X =-9 or K =1 Q KQ
N
Chapter 6 Determinants Ex 6.2 Q52-vi @ \/
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1 N 53

= 0 b-x g-x3=0
3

0 C-x CS—X

1 x 53

= {b-x){c-x)pp 1 b2+ x% +hy|=0
0 1 c?+x%4cx
1 x x3
= (b-x){c-x) 0 1 B+ x? by =0

0o C2+x2+cx—[bz+xz +bx]

3

1 x X
= (p-x)fc-x}0 1 pP+x%+bx |=0
0 0 c2-b7 +cx-hx

1 x P

= (b—x](c—x){c—b)ﬂ 1 h2+x% +hw |=0
00 b+c+x

= fp-x){c-x){c-b)b+crx)=0

I

fb-x)=0 f(c-x) =0 |b+c+x]=0
= X=h x=¢C ¥x=-(b+cC)

Chapter 6 Determinants Ex 6.2 Q52-vii

1E-2x 11-3x 7-x

11 17 14 |=0
10 16 13
15 -2 11-3x 7-x
= 1 1 1 |=0
10 1a 13
15 -2x -x-4 7-x
= 1 0 1 (=0
10 6 13
S -x -x-4 T-x
=| 0 0 1 (=0
-3 =] 13

:-[{a-x}(a}- f-x - 4) (-3]]= il
:>—[35—9)(:|= i}

=N =4

Chapter 6 Determinants Ex 6.2 Q52-viii

1 1 by
o+l p+l p+x
3 N+l x+2

=0

1 1 x 0 ‘\Q
SRR O o)
11 X &
=pl0 0 1-x[=0 &6 Q
2 x 2 \@ %.

=plr-1)x - 2)=
:?x—l}iﬂ ) D(x—2)=lil Q%KQ

b S | s o . O
N
N\ N
Chapter 6 Determinants Ex 6.2 Q52-ix @ N
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3 -2 sin3g
-7 8 cosZ2g=0
-11 14 2

= 3(16 - 14c0528) + 2(- 14 + 1 1cos26) + 5in38(-98 + 88 = O
= 20[1-cos26)+ 10sin36= 0

= 20[2 sin? e) + 10[3sme— 4sir? e) =0
= dsin® 8+ 3sine-dsinte=0

= 4sing+ 3- 4sirfe=0

= 4zin®g- 4sing-3=0

=[2sine+ 1)[2sine-3)=0

. i ) 3
== sginG=-— orsng=_—-=15
2 2

As sing e[-1,1]

soEne= —l
2

:>8=ﬂ‘n:+|:—1:lng,ﬂez
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Ex 6.3

Chapter Determinants Ex 6.3 Q1(i)

If the verticas of a triangle are [x;,p,), [¥2, ¥o)and(xs vs)
then the area of the triangle is given by :

mm Wondershare

Remove Watermark g PDFelement

X1 ¥ 1
2 ¥z 1
3 ¥a 1

Substituting the values

&% 8 4
g=%—4 2 1
I |

expandingthedeterminant along &,

Hz 1‘_8-4 il |4 2}
-1 1 E 1 5 -1

[3(2)-8(-)+ 1(-8)]

[9+72-8]= ?sq. units

M| M= R

‘+1

The area of the ais ?sq. umits

Chapter Determinants Ex 6.3 Q1(ii)
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The area is given by:

2 71
&=-% 1 11
m 8 1

expanding along &,
1

- o[2(-7)-7(-9)+ 1(-2)]
1

=§|:—14+63—2:|

—4?5 units
7 9

The area of the a is gsq. units

Chapter Determinants Ex 6.3 Q1 (iii)

The areais given by:

1 -8 1
a=lfz 31
I3 2 1

- 5[-1(-5)+ 8(-5) + 1(5)]

[5-40+5]= "2_D=15 sq. units

'+ Area can not be negative, so answer will be 15 sq. units.

The area of the 2 is15 =q. units.

Chapter Determinants Ex 6.3 Q1(iv)
The areais given by:
0o o1
a= l o 01
2 4 31
ExzpandingalongRf,

= %[D— 0+1{18)]=9 sq. units

The areais9 sq. units

Chapter Determinants Ex 6.3 Q2(i)

If 3 points are collinear, then the area of the triangle then form will be zero.
Hence
5 51

E—5 1 1f=0
10 7 1

Expandingalong®, 0 ’\C)
O &

- 2[5(-6)-5(-15) + 1{-35- 10]] <&

=£[—35+?5—45] 6
2 K
1
- 5[0] O 2
2
S O
Since the area of the triangle is zero, hence the points are collinear. OQ @

Chapter Determinants Ex 6.3 Q2(ii) Q\ \/
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If 3 points are collinear, then the area of the triangle then form will be

Hence

1 -11

2 1 1{=0
4 5 1

|

Exzpandingalongfy

= %[1(—4} +1{-2)+ 1(5)]

=0

Since the area of the triangle is zero, hence the points are collinear.

Chapter Determinants Ex 6.3 Q2(iii)

If the points are collinear, then the area of the triangle will be zero.

So

=z -2 1
1

EB 8 1=0
5 2 1
L.H.S

Expandingalong &,
1
= E[3{5} +2(3) +1(-24)]

= %[18+6—24:|

- 5[0

=0

Since the area of the triangle is zero, hence given points are callinear.

Chapter Determinants Ex 6.3 Q2(iv)

If given points are collinear, then the area of the triangle must be zero.

Hence
2 31
= i—1 -2 1
2 E B8 1

2{-10)- 3(-6) +1 (2}]

[
[-20+18+2]
[

o]

O M= M- M=

Hence the given points are collinear.

Chapter Determinants Ex 6.3 Q3
If the given paoints are collinear, the area of the triangle must be zero.

Hence

2 0 1
0o b 1
111

M|~

Expanding alongR’y
1
= E[a[b—l}—0[0—1}+1{—b}]= 0

orab-a-0-b=0

or ab=a3+bh @\
Hence proved

Chapter Determinants Ex 6.3 Q4
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If the given points are collinear, then the area of the triangle must be

Hence
El b 1
1 . .
| = h 1|=0

2 -3’ b-b" 1
ar

%[a{b’—b+b’}—b{a’—a+a’]+l(a’b—a’b’—ab’+a’b’)]= n

ar %[ab’—ab+ab’—a’b+ab—a’b+a“b—ab“]= 1]
or sh'-3'h=0
ab'=3'h

Hence proved

Chapter Determinants Ex 6.3 Q5

If the points are collinear, then the area of the triangle must be zero.

Hence

1 -5 1

-4 5 1(=10
A 71

Expanding along R,
1{—2]+5[—4—1)+1[—28—51]= 0
-2-20-54-28-54=0
-50-104=10
A=-5

Hence 4 = -5

Chapter Determinants Ex 6.3 Q6

x4 ]

Area = %2 -6 1
5 4 1

4 1

+2x35=2 -6 1
S 4 1

+70 = x (-10) - 4(-3) + 1{38)
£70 = —10x +12 + 38
+70 = -10x +50 ---f1)

Taking [+) sign
+70=-10x + 50
10x = -20 ar ¥ = -2

4gain taking -] sign
-70=-10x + 50O

10x =120 ar » = 12 @
Hence x =-2,12 EQ ’\\()

Chapter Determinants Ex 6.3 Q7 @
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1 41
1
Area = — 31
2
-5 -3 1

= %[1(6)— 4{7)+ 1{-6+15}]
= %[5- 28+ 9]
- 5[-19)

13 . .
= 55 units [ &rea can not be negative]

Also, since the area of the triangle is non-zero.

Hence these points are non-collinear.

Chapter Determinants Ex 6.3 Q8

-2 &5 1
Area = % 3 -6 1
o2 1

[-2{-8) - 5(-4) + 1{48}]
[

24 + 20 + 48]

1}
= r|

1]
£

6 sqg. units

Hence theareais 46 sq. units,

Chapter Determinants Ex 6.3 Q9
If the given points are collinear, then the area of the friangle must be zero.

k 2-2k 1
50%—k+1 2k 1l=0
-4 -k B -2k 1

expanding along &,

kfek -6+zk)-(z-2k){-k+1+a+i)+1{1-k)x[6-2k)-2k[-4-k)=0
& {4k —6)—{2—2k){5)+1[6—2k—5.f< +2x<2+aﬁ<+2x<2]= o

4% Bk -10+10k +6+ 4% =10

SkZ+dk-4=0

Bk+Bk -4k -4=0 {middle tarm splitting)

B fk+1)-4fk+1) =0

fak - 4)(k +1) =0

Ifek-4=0 or ifk+1=0
k=i ko=-1
2

1
Hence &k = -1, =
2

Chapter Determinants Ex 6.3 Q10

Since the points are collinear, hence the area of the triangle must be zero. 60 \
s Q" oL

1
S P Q
X0
or x[-6)+2(-3)+1(24] =D %
Dr—ﬁx_—ﬁi ++214;== IZID . S\\O @@
N =3
S

Hence x = 3 Q
<
N\
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Chapter Determinants Ex 6.3 Q11

Since the points are collinear, hence the area of the triangle must be zero.

3 -2 1
i 2 1=0
2

5 8 1

3f-8)+2fx-8)+1(8x-18) =0
-18+2x-16+8x-16=10
10~ = 50

N =25

Hence x =&

Chapter Determinants Ex 6.3 Q12(i)
LetAfx,y), &8(L1,2) and € (3,6) are 3 points in a line,

Since these points are collinear, hence area of the triangle must be zero.
¥ o1

% 1 2 1=10

261

Expanding along &,

wf-4)-y(-2)+1{0)=0

4w +2y =10
or2x —y=10
ar y =25

Hence the equation isy = 2x

Chapter Determinants Ex 6.3 Q12(ii)
Let Afx, v}, &8(3,1) and € (9,3} are 3 paints in a line,

Since these points are collinear, hence the area of the triangle ABC must be zero.
v o1

1 1|=0

31

1l
2
9

Expanding along &
wf-2)-y(-6)+1[0)=0
-2x+hy =10
X-3y =0

Hence the equation of theline isx -3y =0

Chapter Determinants Ex 6.3 Q13(i)

L 0 1
hrea =l 4 0 1
2 oz 1
k0 1
ta=1la 01 @
z
021 0 .\C)
Expanding along &, @b O
iS=k{—2]—D(4—D}+1(8} &@
+8=-2k+8 K% £ ?
Taking paositive {+) sign %\' %‘
+8=-2kL+8 ar k =0

*
Taking negative {-) sign \O @
—B=-2k+8 or & = 8 ‘\\ @

N\
Hence & =0,8 @ ‘\V
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Chapter Determinants Ex 6.3 Q13(ii)

-2 0 1
4=1lo 4 1
lo « 1
-2 01
=0 41
o & 1

Expanding along &,
i8=—2{4—k)—D{D—D}+1[D)
+8 =-8+2k

Taking positive {+) sign
+8=-8+2k or k=18

Taking negative [~} sign
-8 =-84+2k ar k=10

Hence k = 0,8
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Chapter 6 Determinants Ex 6.4 Q1
LetD=L1 '2‘=5-5=-1
3 5

4 -z

Dy = =20-14=85
-7 5
1 4
D, = =-7+12=5
-3 -7
"y , B
by deﬁmtlonx=_=_1_—5
D2 &
=22_~ _ g
Y o -1

Hence x = -A
y=-5

Chapter 6 Determinants Ex 6.4 Q2

letp = YHeawroa
7 -z
1 -1
Dy = = -9
-7 -2
92—2 o P
7 -7
Now,x=—1=j——3
D 3
+0,  -21
_X0e 21
D 3

Hence x = -3
y=-7

Wondershare
PDFelement

Remove Watermark g
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Chapter 6 Determinants Ex 6.4 Q3

2 -1
Let O = =13
5 &
17 -1
Dy = =01
6 &
Z 17
Do = = -39
= A
D, 91
X=—1=—=_|"'
o 13
D, -39
YT o T3

Hence x =7
y=-3

Chapter 6 Determinants Ex 6.4 Q4

Let.'f,‘l=3 1=—E|
3 -1
19 1
L= =42
23 -1
3 19
5= =12
3 23
X_D_l_ﬁ_?
o -G
b, 12
=2.=-
Y D -6

Hence x = 7
y=-2

Chapter 6 Determinants Ex 6.4 Q5

2 -1
Let O = =11
R
-2 -1
D, = =-E
3 4
2 =2
Dy = =12
3z 3
P ]
o 11
0, 12
YT e T

Chapter 6 Determinants Ex 6.4 Q6

ERE]
Let D = =
2 3
4 =
1—‘ =23
-]

Chapter 6 Determinants Ex 6.4 Q7 K% Q
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=
LetD:‘ ‘:9
1
1_10 3. ug
4 &
Dz=2 1IZI=_2
1 4
Dy 4B 16
o 9 3
D, -2
RN

Chapter 6 Determinants Ex 6.4 Q8

LetD=‘5 ?‘=2

4 B
by = 2 Mlg
3 B
o, =" Ho7
T4 -3
o
s 2
D 2
D, -7
Y o Tw

2 3
10 5
D, = -10
g2 3
9 10
Dy = =92
-2 g
D, -10
XN D —— = —
o 37
D, 92
Y e TEw

1 2
D, = =-7
4 1
D—ll—l
o4
a2 2
o 5
D, -1
Y°5 "%

Chapter 6 Determinants Ex 6.4 Q11
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31 1
let D=2 -4 3
4+ 1 -3

Expanding along &,
= 3[9)+ (-1 (-18) + 1{18)
=27+18+18=63

2 1 1
4gaindy=|-1 -4 3

11 1 -3

Expanding along &,
= 2(9]+[—1](36}+1{—45]
=18-36-45=-63

2 2 1
Againbe =2 -1 3
4 -11 -3

Expanding along R, =3[3+33)-2(-18)+1{-22+4)
=108 +36-18= 126

2 1 2
AlsoDg=12 -4 -1
4 1 -11

Expanding along /2,
= 3[458)-1({-18)+2(18) = 135+18 + 36 = 189

o X:i:ﬁ:-l

D 63
il 126

y=_2=_=2
D 63
il

O
D 53

Chapter 6 Determinants Ex 6.4 Q12
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1 -4 -1
LetD=|2 -5 2
3 2 1

Expanding along &,
=1(-9)+ 4f8)- 1[-11) = -9+ 32 +11= 34

11 -4 -1
4QainD, =39 -5 2
1 2 1

Expanding along &,

=11{-9)+4{37) - 1{23) =-09+148-83
=148-162
=-34
1 11 -1
Alsn Dy =|2 39 2
3011

Expanding along &,
=1(37)-11(8)-1{119]
=37-88-119=-170

1 -4 11
slso Dy =|2 -5 -31
-3 oz 1

Expanding along &,
= 1[:—5—?8:]+4{2+11?)+11(4—15)
=-83+476-121= 272

N o N=—=—=-1
O 34
o _
P2 D170 ¢
O 34
D
z=a_Ele
2] 34

Hencex =-1,y=-5,z=8

Chapter 6 Determinants Ex 6.4 Q13
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6 1 -3
LetD =1 3 -2
21 4

Expanding along &,
= 6{14)-1{8)-3[-5)
=B84-8+15=191

5 1 -3
Alzo D, =5 -3 -2
=2 1 4

Expanding along &,
= 5{14}—1(36]—3{—19}=?D—3E\+5?= o1

5 5 -3
Adgainbe =11 & -2
2 8 4

Expanding along &,
=6f36]-5{8)-3{-2)=216-40+6 =152

Also Dy =

[N = )
[ S0
o ;o

Expanding along &,
=6f19)-1{-2)+5{-5) = 114+2- 25 =51

T O X—i—i—l
o 91
_ by 182
2] 91
o 91
alen z= 2o
D =B

Hencex =1,y =2,z=1

Chapter 6 Determinants Ex 6.4 Q14
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0
Let & = 1
1

[ ==
[

Exzpanding along &
=1{1)-1{-1)+0[-1)=1+1+0=2

Also Dy =

£ oW
O~
= = O

Expanding along &
=5f1)-1{-1)+0{-4)=5+1+0=06

1 50
n 3 1
1 41

&gain O, =

Exzpanding along &
=1{-1)-5[-1)+0[-3)=-1+5+0=4

o x=&=2=3

D 2

Do 4
=22_-Z.2

¥ 0 2

o 2
z=—2=Z=1

o 2

Hencex =3,y =2,z=1

Chapter 6 Determinants Ex 6.4 Q15
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n 2 -3
Leto=[1 3 0
3 4 0

Expanding along &,
=o[o0)-2{0)-3{-5) =15

oz -3
LlsoDy=-4 3 O
3 4 0

Expanding along &,
=0f0)-2(0)-3(-25)= 75

o 0 -3
AgainD, =1 -4 0
> 3 0

Expanding along Ry
=0[0)-0f0)- 3{15) = -45

D2z O
Alsobg=1]1 3 -4
3 4 3
=0(25)- 2{15)+0{1) = -30
M o X=D_1=_5=5
o 15
Dy _ -45
=2-_—=--3
Yoo T
s} -
z__3_ﬂ__2
o 15

Hencex =5y =-3,z=-2

Chapter 6 Determinants Ex 6.4 Q16

5 -7 1
Here o= -8 -1 =548+ 2)+7[-33) + 1(36)
3 2 -6
=250-231+36=55
11 -7 1
Dy =[15 -8 -1 =11{s0]+7(-83) + 1{26)
7 2 -6
= 5E0- 561 +86=55
511 1
Dy=|6 15 -1 =5f{-g3)-11(-33)+1{-3)
37 -6

- 415+ 363-3=-55 %)
O o O
5 -7 11 6 N

Dy=f -8B 15 = 5{-a6)+7{-3)+11{386) @

= 2 7
=-430- 21+ 396 @
=-55
I 0w ¥ =—t=_—=1
D 5§ Q @
R O

Hencex =1, yv=-1,z=-1 .Q
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Chapter 6 Determinants Ex 6.4 Q17
2% -3y -dz =29
2% + Sy -z=-15
Sx-y +5z2=-11
From the given system of equation we have

2 -3 4
-2 5 -1]-2[25-1)+3(-10+3)+ 4[2-15)- 48-21-52 - -25
3 -1 5
29 -3
D,=-15 5 -1|=29[25-1)+3(-75+ 11)+ 4(15- 55 = 696~ 192 - 160 = 344
11 -1
2 29
O,= 2 -15 -1/=2(-75+ 11)-29(-10+ 3]+ 4(-22+ 45} = ~128+ 203+ 92 = 167
3 11 &5
g -3 29
Dy=|2 5 -15/=2[55-15)+3(-22+ 45)+29(2-15) - 80+ 69- 377 = -228
3 -1 11
Zo, by Cramer's Rule, we cbtain
w= Di_ 344
o 25
D, 167
U
7= Ps_ 228
D 5

Mote: Answer given in the book is incorrect.

Chapter 6 Determinants Ex 6.4 Q18

11 0
Here ©D=[1 0 1 =1{t)-1(-3) =1+3=14
1 -1 -2
110
oy=f6 0 1 =1f1)-1(9) =-=8
3 -1 -2
1 1 0
Dy=[ -6 =1{9)-1{-3) = 12
13 -2
111
Dz=f1 1 -6 =1f{-6)-1{9) +1{-1)=-6-9-1 =-16
1 -1 3

Mow & =—=—=-2
o <
= = =3

Henmcex = -2,y = 3,7= -4 6
XN

Chapter 6 Determinants Ex 6.4 Q19 %
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1 1 1
bD=la b ¢
2 b2 CZ

Cp — O = Cp.Cg =3 03— Oy
1 ] o
=|la b-a c-3
EC N ot
Mow taking (5-a) from c;, and {c-a) c; commaon

1 u] ]
= [(b-a)fc-a) 5.'2 1 1

3° b+a3 c+4
Expanding along &,
[p-a)fc-a)[c+a-b-a]
= (b—a}{c—a}{c—b]
=[a-b)fp-c)fc-2a)

1= 1 =
&4gain D, =- @ & ¢
3¢ ¥ w2

Co =+ Cop-0Cy, 03— Cy—-Cy

1 a 0
Oy=-|d b-d c-d
g< b2-ag? 2-g?

Taking {6 - &) commaon from o, and {c - d) from g
1 0 u]

- fp-a)fe-a)la 1 1
G b+d c+d

Expanding along &y
=-{p-a)fc-a)[Lfc+a-b-4a)]
=-{b-d)fc-d)fc-8)

= - {b-c)fc-a)fd - b)

1 1 1
4gain D,=- |a d <«
27 b* f

Cp 3 Cp—CpCq—+Cy—0y
1 a u]
= - |la d-a c—-a
250225 1200

Taking (¢ - 3) cormon fom c, and [c - a) from o, @
1 0 u]

O o
=_ [@d-a)fc-3)|a 1 1 \
 d+a c+a @6 c)\
Expanding along & @&% Q
=_[d-a)fc-a)x1[c+a-d-a] %\' %‘
~fa-3)[c-&){c-d) Q &Q
- (a-a){d-c)e-3) O QD
N @
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1 1 1
Also Dy= _ |2 b o
37 b g7
C; = Cp-Cy,C3 > Cz-0Cy
1 0 u]
= b-3 d-a

2% B2-3% g%- 3P

Mow, taking (b - a) common from ¢, and [d - 3] from oy

1 0 0

=] 1 1

2 bt+a d+4

= -[{p-a)fd-2a)

Expanding along &
=-[b-a)fd-a)x1[d+a-b- 3]
=-[b-3)(d-3)[d-b)

=~ fa-b8)fb-)fe-a)

_ fb-c)c-d){d-b)
{2- 8} -c)fc-a)

[N 0w X=ﬂ=
o

y=D—2=— f2-d-c)fc- a)
b [z -b){b-c)fc-a)
s Ds_ _fa-8)fp-d){a-a)
b [z-b){B-c)c-a)

Chapter 6 Determinants Ex 6.4 Q20
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11 1 1
Here .D=1 -2 2 ¢
5 1 -2 2
3 -1 3 -3
1 03 T 301 1 02 02-01
o=l _1 . =1f1 -4 o C3 o C3-C1
T 4 0 -8 C4— Cd-Cl
3 -4 0 -6
0 o 1
C1-> C1l+3C3
OD=|-1 -4 0 [ ]
c2 5 C2-C3
22 5 -6

= 1{-6-88)=-94

2 1 1 1
-6 -2 2 Z
&y = =188
-5 1 -2 Z
-3 -1 3 -3
12 1 1
1 -5 2 2
D, = =-282
2 -5 -2
3 -3 3 -3
11 2 1
1 -2 -6 2
by = =-141
2 1 -5
3 -1 -3 -3
1 1 =z
1 -2 2 -6
Dy = = 47
2 1 -2 -5
= -1 3 -3
O 188
Mow x=—t-_—""-_
o -94
Dy 282
¥ o -84
Dy -141 3
F= —= — = —
D -94 2
b, 47 1
W= —" = = - _
o -94 2
Hence x =—2Jy=3Jz=EJ w=_i
2 2

Chapter 6 Determinants Ex 6.4 Q21
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2 40 23 4
Here D=1 =t 8 2
0D-3 1 1
1 1 10
i_z_i; B cz oz Cl
B O a At {cz_)m_cj
- 3 1 1 e
10 00
1 -6 1
C1— C1+3C3
ezt flgs =3 12
02— C2-C3
oo 1
= -1{-3+24)= -21
Flo o L |
Dl=1 -0 o,
1 -3 1 1
11 1 0
2 1 -3 1
D2=1 10 2_
D11 1
1110
2 0 11
D3=1 L
Do-2 1 1
ioed 4t 0
2 0 -3 1
D4=1 -1 0y
0 =39 1 i1
1 1 1 4
) =
N o x=—1=ﬂ=1
o —21
D, -6 2
Y %5 Tt 3
z=DPa_ -6 M8
o -21 7
D4 3 1

Chapter 6 Determinants Ex 6.4 Q22

Leto = [F 1
4 -2

Expanding along &,
= —4+4=10

5 -1
Al=a Dl=‘? ‘

-2

2 5
Alsa Do = =-6

4 7

And since & = 0 and &y and &5 are non-zero, hence the given system aof @ 2

equations is inconsistent. %
Hence proved. Q @

Chapter 6 Determinants Ex 6.4 Q23 ‘\‘\\ e@
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o= -Ce+e-0
—5 -
5 1
D= =-10-9=-19=0
o -z

Since D =0butD, =0

Hence the given system of equations is inconsistent.

Chapter 6 Determinants Ex 6.4 Q24

3 -1 2
Here D=2 1 3
1 -2 -1

Expanding along &,
= 3[5)+1{-5)+2(-5)
=15-L5-10=15-1E5=10

z -1 2
Also D=5 1 3
1 -2 -1

Expanding along &,

3{5) +1{-8) + 2{-11)
15-8-22

-15=0

Since & =0 and Dy =0

Hence the given system of equations is inconsistent.

Chapter 6 Determinants Ex 6.4 Q25

5 -1 2
Here O =2 -1 1|=3[-11)+1{7)+2[18)=-33+7+30=4
3 6 5
B -1 2
Dy=|2 -11 =12
20 &6 5
3 6 2
Dy=2 2 = -4
3 20 5
z -1 6
Dy=2 -1 2 =28
= 6 20

B O
y D2 4 i O C\

Chapter 6 Determinants Ex 6.4 Q26 @


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ N (7 e e

PDFelement

Remove Watermark g

1 -1 1 0o -10
Oo=12 1 -1=|32 1 Of=10

-1 -2 2| -3 -2 0
= -1 1 2 -1 0
Dy=R 1 -1=12 1 0/=10
1 -2 Z 1 -2 0

31 1 0 0
Dy=|2 2 -1=|2 -4 -3{=1(-12+12)=0D
-1 1 2| |-1 4 3

-1 3 1 0 0
Dy=|2 1 2[=[2 3 -4=1{12-12)=0
-1 -2 1 -1 -3 4

D=0 =Dy=D5=0

So, either the system is consistent with infinitely many solutions or it is inconsistent.
Consider the first two equations, written as

N-y=3-Z
v +y =242
To solve these equations we use Cramer's rule.
Here,
1 -1
D = =1+2=3
2
i-z -1
= =[3-Z]+([2+Z2)=5&
=B e
1 3-=
D, = =[2+Z)-[6-2Z)=-4+3zZ
2op 2uiEra-e-2)
Dy 5
w=_1==
o3
y Dy —4+32
D 3
Let z = &, then the equations have the solution.
5 -4+ 3k
M=o, k= Jz=k
3 3

Chapter 6 Determinants Ex 6.4 Q27

Here,

.D=1 2=6—6=D
= A
E Z

1= =30-30=0
15 &
1 &

0. = =15-15=10
3 15

S0,0=0,=D,=0
Lety =k, then we have,
X +2y =5
= x=E5-2y=05-2k
#="5-2k, v =1k are the infinite solutions of the given system.

Chapter 6 Determinants Ex 6.4 Q28
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Here,

o -5

1 0

-2 0|=0

6 0

S0,D=Dy=D,=05=10

The given system either has infinite solutions or it is inconsistent.
Consider the first two equations, written as

===
O
I
—

Dy =

[1%]

¥+y=2z
K =-2y =-Z
To solve this we will use Cramer's rule
Here,
D= L1 —2-1=-3
1 -2
z 1
Dy = =-27-z=-Z
z -2
1 =z
Dy = =-FZ-Z=-Z2=Z
1 -z
by -z =
N=—=_"_==
D -3 3
D, -2z 2z
y’ = _= = ___ = ___
o -3 3
Letz =k, then the solutions of the given system are
k 2k

KN=—, ¥Y=—, 7=k
3 Y 3

Chapter 6 Determinants Ex 6.4 Q29

Herge,

2 4 -2/ |2 0 -2
Dy;=[1 -2 1|=1 0 1|=0
s -2 1| |50 1
2 1 4] |4 -3 0
Dy=|1 -2 -2[=[1 -2 -2|=2(-12+12)=0

5 -5 -2 |4 -3 O
S0,0 =0, =0,=05=0
Sao, the given system is either inconsistent ar has infinite solutions.
Consider the 2nd and 3rd equation, written as
N2y =-2-Z
Ex -Gy =-—2- 7

Then,
1 -2
D= =-5-[-10]1=5
L o
Dl:tz_z _2‘=(2+z)(5)—2(2+z)=3[2+z)=6+32
7 -
DZ=E :Eg:j=—[2+Z)+5[2+z)=4(2+z)=EI+4Z
Dy 6+3z
No=_1=
o 5
_fz B+4z
Y D T TE
Letz =&, then
x = E'+53k, Vo= 8+54"f<, z =k are the infinite solution of the giveinsystem of equations.

Chapter 6 Determinants Ex 6.4 Q30
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Here,
-1 3| 2 2
o= 3 -3=1 3 -3=3{12-12)=0
3 23 po6 oo
6 -1 3| |2

el
n

T
.
3]

|
[n)
n

|
S
3]

|
2]
n
=

1 6 2| ]2 2 o
D,=1 -4 -3[=]1 -4 -3|=0
c 10 3| |8 6 0
1 -1 6] 1 -1 &
Dy=|L 3 -4|=|0 4 -10/=1(-BO+80)=0
c 3 10/ |0 8 -20

S0,0=0,=0,=05=0
So, the given system is either inconsistent or has infinite solutions,
Caonsider the first to equations, written as

X=-y=0-3Z
KN +3y = -4+ 3=F
Herge,
1 -1
D= =3+1=4
1 3
D= 5-32 _1=3[6—32)+(—4+32)=14—62
4+ 3z 3
1 6-3z
Dy = =[-4+3z)-(6-3z) = -10+06z
1 -4+3z
Dy 14-6z T-3z
o 42
Dy 62-10 3z-5
SO T e T2
Letz =&, then
x = ?—23.f< L ¥ = 3k—2_5, =k are theinfinite solution of the given system of equations.

Chapter 6 Determinants Ex 6.4 Q31
Let the rates of commissions on items 4, 8 and < bex, ¥ and z respectively.
Then we can express the given model as a system of linear equations

90x + 100y + 20= = 200

130x + 50y + 402 = 900

60~ + 100y + 30== 850
We will solve this using the Cramer's rule.
Here,

o0 100 20f [-170 0O -a0
O =130 &0 40{=(130 50 40(= SD[SSDD—IEDDDJ =-175000
60 100 20 (200 O -&0

200 100 20 1000 0 -60
Dy =900 50 40{=| 900 &0 40 =50(SDDDD—5?DDD)=—ESDDDD
250 100 30 -950 0 -E0
aa 800 Z0 o0 800 20
D, =130 900 40/ =50 -700 0 =20(1?SDD—525EID)=—?DDDDD
60 850 30 Y5 -3&50 O
90 100 800 170 0 -1000
D,=1130 50 900f= (130 50 500 =SD[1E|1.EDD—QDDDDDJ=—192.EDDD
60 100 850 200 0 -950
Dy  -350000

P R —————
D -175000
_ D, _-700000 _
Y= 5 T Ti7som0
Fs) _
2 -z _ 1925000,
D~ —175000

The rates of commission of items A, & and C are 2%, 4% and 11% respectively.

Chapter 6 Determinants Ex 6.4 Q32
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Expressing the given inform ation as a system of linear equations we get
2% +3y + 42 = 29
X+y+2z=13
A+ 2v+ = =16

Where x, y, = Is the number of cars Cy, <5 and C; produced.

We use Cramer's rule to salve this system.

Here,

2 3 4 |-10 -5 0O

D=1 1 2/=|-58 -3 D=1(SD—25)=5
3 2 1 3 2 1
29 3 4 |-35 -5 0

Dy=113 1 2|=}-19 -3 0f= 1(105—95)=1D
15 2 1 B 2 1
029 4 |-10 -35 0O

D=1 13 2|=|-5 -19 0 =1[190—1?5)=15
3 16 1 3 16 1
2 3 29 |2 0 O

D=1 1 13|=|1 1 13=—2[16—26)=20
3 2 16 3 2 168
fa]

x=2210
D 3
O, 158

=—<£="=3

¥ fal 3

and %:D—3=E=

2] 5

Hence, the number of cars produced of type ©y, T and O are 2,3 and 4 respectively.
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Chapter 6 Determinants Ex 6.5 Q1
1 1 -2
Z 1 -3
5 4 -9

= 13)-1(-3)-2(3)

=3+3-6

=0
Since & =0, so the system has infinite solutions:
Mow letz=£&,

Here O =

X4y = 2k
2x 4y = 3k
Salving there equations by cramer's Rule
2k 1
o P ‘3k _-&_,
o 11 -1
2 1
1 2k
y=ﬁ=‘2 3k‘=i=.f<
o 11 -
2 1

thus, we havex =k,y =k, z=4£&
and there values satisfy eq.[3)

Hencex =&,y =k, z =k

Chapter 6 Determinants Ex 6.5 Q2
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2 34
Here O =|1 1 1
zZ -1 3
2{4)-3{1)+ 4(-3)
=B-3-7
=-2
=0
Sao, the given system of equations has only the frivial solutions iex =0=y =z

Hencex =0

v =0
z=10
Chapter 6 Determinants Ex 6.5 Q3
3 1 1
Here &0=1 -4 3
2 5 -2
=3fe-18)-1{-2-6)+1{13)
=-21+8+13
=0
So, the system has infinite solutions:
Letz =k,
S0, 34y =K
x o=y = -3k
Mo,
-k 1
o, ‘—B.k -4‘ 7k
o B 1] -13
=
3 -k
Dy ‘1 —Bk‘ -8k
YT TR 1] T3
o
13 13

and there values satisfy eq.[3)
Hence x = -7k,y =8k, z = 13K

Chapter 6 Determinants Ex 6.5 Q4
i -2 3
o=|1 & 2
2 0 4
=34%+21-8-641
=24°-42-38

which is satisfied by 2 =2 [+ for nan-trivial solutions 2 = 2]
Mow Let =z =k,

i — 2y = -3k

M+ 2y = -3k
-3k -2

Dy |2k 2‘_ -10k

i e e R O ‘\Q
F S &

. . -k
Hence solution is X=—k,y=?Jz=k N Q KQ
Chapter 6 Determinants Ex 6.5 Q5 .\\\O @fb
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[:a—l} -1 -1
-1 (-1 -1
-1 -1 {C—l]

Mow for non-trivial solution, > =0

0= {a—l)[{b—l}(c—1]—1:|+1|:—c+ f—f]—[,l’+b— I]

O={a-1)[bc-b-c+¥-{]-c-b

O=abc-ab-ac+p+g-g-8

a2b+bc+ ac = abe

D=

Hence proved
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