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 21

lkjf.kd rFkk blds vuqiz;ksxlkjf.kd rFkk blds vuqiz;ksxlkjf.kd rFkk blds vuqiz;ksxlkjf.kd rFkk blds vuqiz;ksx

izR;sd oxZ vkO;wg ,d vf}rh; la[;k ls lEcfU/kr gS&;g la[;k lkjf.kd dgykrh gSA

bl ikB esa ge lkjf.kd ds fHkUu&fHkUu xq.kksa ¼xq.k/keks±½ dk v/;;u djsaxsA

 mís';mís';mís';mís';

bl ikB ds v/;;u ds ckn vki fuEufyf[kr esa leFkZ gks tk,saxs %bl ikB ds v/;;u ds ckn vki fuEufyf[kr esa leFkZ gks tk,saxs %bl ikB ds v/;;u ds ckn vki fuEufyf[kr esa leFkZ gks tk,saxs %bl ikB ds v/;;u ds ckn vki fuEufyf[kr esa leFkZ gks tk,saxs %

• ,d oxZ vkO;wg ds lkjf.kd dks ifjHkkf"kr djuk

• ,d vkO;wg ds vo;oksa ds milkjf.kd rFkk lg[kaM ifjHkkf"kr djuk

• vkO;wg ds vo;oksa ds milkjf.kd rFkk lg[kaM Kkr djuk

• lkjf.kdksa ds xq.k fy[kuk

• vf/kd&ls&vf/kd 3 Øe okys lkjf.kdksa ds eku Kkr djuk

 iwoZ Kku iwoZ Kku iwoZ Kku iwoZ Kku

• lehdj.kksa ds gy dk Kku

• la[;k fudk; ¼lfEeJ la[;kvksa lfgr½ dk Kku

• la[;kvksa vkSj O;atdksa ij pkj ekSfyd lafØ;k,¡
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21.1 dksfV ¼Øe½  dksfV ¼Øe½  dksfV ¼Øe½  dksfV ¼Øe½ 2 ds lkjf.kd ds lkjf.kd ds lkjf.kd ds lkjf.kd

vkb, uhps fn;s x;s jSf[kd lehdj.k fudk; ij fopkj djsa %

a x b y c

a x b y c

1 1 1

2 2 2

+ =

+ =

bl lehdj.k fudk; dks x rFkk y ds fy, gy djus ij]

2 1 1 2

1 2 2 1

b c b c
x

a b a b

−
=

−  rFkk 
1 2 2 1

1 2 2 1

a c a c
y

a b a b

−
=

−  tcfd 1 2 2 1 0a b a b− ≠

 la[;k  a b a b1 2 2 1−  ;g Kkr djrh gS fd x rFkk y  ds eku gSa ;k ugha

la[;k  a b a b1 2 2 1−  lkjf.kd dk eku dgykrk gS rFkk bls ge

a    a  

b     b

1 2

1 2

=  a b a b1 2 2 1−  }kjk n'kkZrs gSaA

    21.2 dksfV  dksfV  dksfV  dksfV 2 ds lkjf.kd dk foLrkj ds lkjf.kd dk foLrkj ds lkjf.kd dk foLrkj ds lkjf.kd dk foLrkj

Øe 2 ds lkjf.kd dks foLrr̀ :i esa fy[kus dk fu;e uhps fn;k x;k gS %

lkjf.kd,
11 12

21 22

 
a a

a a
,  ftlesa a

11
 izFke iafDr rFkk izFke LrEHk dk vo;o gS]

a
12

 izFke iafDr rFkk f}rh; LrEHk dk vo;o gS]

a
21

 f}rh; iafDr rFkk izFke LrEHk dk vo;o gS]

a
22

 f}rh; iafDr rFkk f}rh; LrEHk dk vo;o gS

ds vo;oksa dks fuEu izdkj ls fyf[k, %
a a

a a

11 12

21 22

rhj ds fu'kku }kjk tqM+s vo;oksa dks xq.kk dhft,A tks rhj dk fu'kku uhps dh vksj tkrk gS

tSls a
11

 a
22 

og /kukRed gksxk rFkk ftl xq.kuQy esa rhj dk fu'kku Åij dh vksj tkrk gS

og _.kkRed gksxk tSls fd − a
21

 a
12 

A

bu nksuksa xq.kuQyksa dk ;ksx vFkkZr~ a
11

 a
22

 +( − a
21

.a
12

) ;k a
11

 a
22

 − a
21

 a
12

 fn, x, lkjf.kd

dk okafNr eku gSA

mnkgj.k mnkgj.k mnkgj.k mnkgj.k 21.1.   eku Kkr dhft, %

(i) 
6 4

8 2
 (ii) 

a b b

a a b

+

+

2

2
(iii) 

x x x

x x x

2

2

1 1

1 1

+ + +

− + −
gy%gy%gy%gy%

(i)
6 4

8 2
 = (6  ×  2) −  (8 ×  4) = 12 −  32 = − 20

(ii)
a b b

a a b

+

+

2

2
 = (a + b) (a + b) − (2a) (2b)

= a2 + 2ab + b2 −  4ab = a2 + b2 −  2ab = (a _ b)2
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(iii)
x x x

x x x

2

2

1 1

1 1

+ + +

− + − = (x2 + x + 1) (x _ 1) −  (x2 _ x + 1) (x + 1)

= (x3 _ 1) – (x3 + 1) = _2

m n k g j . k  m n k g j . k  m n k g j . k  m n k g j . k  21.2.   x dk eku  Kkr  dhf t, ;f n  %

(i) 
x x

x x

−

+ +
=

3

1 3
6  gksA (ii) 

2 1 2 1

1 4 2

x x

x x

− +

+ +
 = 0  gksA

g y  %g y  %g y  %g y  %

(i)   
x x

x x

−

+ +

3

1 3
 = (x _ 3) (x + 3) −  x (x + 1) = (x2 _ 9) 

_x2 _ x = 
_ x _ 9

iz' u  ds vu qlkj ]   _ x 
_

 9 = 6 ⇒  x = _15

(ii)  
2 1 2 1

1 4 2

x x

x x

− +

+ +  = (2x 
_

 1) (4x + 2) 
_ 

(x + 1) (2x + 1)

     = 8x2 + 4x 
_

 4x 
_

 2 
_

 2x2 _ 
x 

_
 2x 

_
 1

     = 6x2 _ 3x 
_

3 = 3(2x2 _ x 
_

1)

iz' u  ds vu qlkj ]  3(2x2 _ x 
_

 1) = 0

;k]  2x2 _ x 
_

1 = 0           ;k]  22 2 1 0x x x− + − =

;k]  2x (x 
_

1) +1(x 
_

1) = 0   ;k]  (2x + 1) (x 
_

1)= 0

;k]        
1

1,
2

x = −

21.3 d k sf V   d k sf V   d k sf V   d k sf V  3 d k  l k j f . k d d k  l k j f . k d d k  l k j f . k d d k  l k j f . k d

O;atd 

a b c

a b c

a b c

1 1 1

2 2 2

3 3 3

esa 9 j kf ' k;k¡ a
1
, b

1
, c

1
, a

2
, b

2
, c

2
, a

3
, b

3
 r Fkk c

3
 gSa f tUgsa 3 iaf Dr ;ksa r Fkk

3 L r EHkksa esa O;of L Fkr  f d;k x;k gSA dksf V  3 ds lkj f .kd esa (3)2 = 9 vo;o gSaA

dksf V  3 ds lkj f .kd dks n ksgj s ikn kadksa dk iz;ksx dj r s gq,  ge bl izdkj  f y[kr s gSa %

 

a a a

a a a

a a a

11 12 13

21 22 23

31 32 33

,d lkj f .kd dks izk;% ge ∆ ;k |A|, |B| bR;kf n  } kj k n ' kkZr s gSaA
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∆ = |a
ij
| tcfd i = 1] 2] 3] rFkk j = 1] 2] 3 gSA

    21.4 ,d oxZ vkO;wg dk lkjf.kd ,d oxZ vkO;wg dk lkjf.kd ,d oxZ vkO;wg dk lkjf.kd ,d oxZ vkO;wg dk lkjf.kd

izR;sd oxZ vkO;wg ds fy, ge ,d laxr lkjf.kd dks lEc) djrs gSaaA

1 ×  1 vkO;wg  [a], ds fy, ge dksfV 1 ds lkjf.kd] ftlesa dsoy ,d vo;o a gksrk gS] dks

lEc) djrs gSaA bl lkjf.kd dk eku a gSA

;fn A= 
a a

a a

11 12

21 22

L
NM

O
QP  dksbZ dksfV 2 dk vkO;wg gS] rks O;atd a

111
a

22
 _ a

21
a

12
 dksfV 2

dk lkjf.kd dgykrk gSA bls ge

A =  
11 12

21 22

a a

a a
 =   a

11
a

22
 _ a

21
a

12
 }kjk n'kkZrs gSaA

3 × 3 vkO;wg 

a a a

a a a

a a a

11 12 13

21 22 23

31 32 33

L

N

M
M
M

O

Q

P
P
P

, ds lkFk ge lkjf.kd 

a a a

a a a

a a a

11 12 13

21 22 23

31 32 33

 dks lEc) djrs gSa

rFkk bldk eku gS

a
11

 ×   
a a

a a

22 23

32 33

 + (
_

1) a
12

 ×  
a a

a a

21 23

31 33

 + a
13

 
a a

a a

21 22

31 32

mnkgj.k mnkgj.k mnkgj.k mnkgj.k 21.3.    ;fn A = 
3 6

1 5

L
NM
O
QP  gks] rks |A| Kkr dhft,A

gy %gy %gy %gy % |A| = 
3 6

1 5
 = 3 × 5 

_
 1 × 6 = 15 

_
 6 = 9

mnkgj.k mnkgj.k mnkgj.k mnkgj.k 21.4.    ;fn A= 
a b a

b a b

+

−

L
NM

O
QP  gks] rks |A| Kkr dhft,A

gy %gy %gy %gy % |A| = 
a b a

b a b

+

− = (a + b) (a 
_

 b) 
_

 b × a = a2 _  b2 
_

 ab

fVIi.kh%fVIi.kh%fVIi.kh%fVIi.kh%   1. ,dkad vkO;wg I dk lkjf.kd 1 gksrk gSA

  2. ,d oxZ vkO;wg ftldk lkjf.kd 'kwU; gksrk gS] vO;qRØe.kh; (Singular) vkO;wg

   dgykrk gSA

21.5 dksfV  dksfV  dksfV  dksfV 3 ds lkjf.kd dk eku ds lkjf.kd dk eku ds lkjf.kd dk eku ds lkjf.kd dk eku

[k.M 21.4 esa geus fy[kk gS fd

a a a

a a a

a a a

11 12 13

21 22 23

31 32 33

 = a
11

 ×  
a a

a a

22 23

32 33

 + (
_

1)a
12

 ×  
a a

a a

21 23

31 33

 + a
13

 ×
a a

a a

21 22

31 32
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ftl dk vkxs bl izdkj foLrkj fd;k tk ldrk gS %

a a a

a a a

a a a

11 12 13

21 22 23

31 32 33

=
a a a a a a a a a a a a a a a

11 22 33 32 23 12 21 33 31 23 13 21 32 22 31
( ) ( ) ( )− − − + −

 = a a a a a a a a a a a a a a a a a a
11 22 33 12 23 31 13 21 32 11 23 32 12 21 33 13 22 31

+ + − − −

ge ns[krs gSa fd foLrkj dh mijksDr fof/k esa] ge izFke iafDr ds izR;sd vo;o dks] dksfV 2 ds

ml lkjf.kd ls xq.kk djrs gSa tks ml iafDr rFkk LrEHk dks gVkus ij izkIr gksrk gS ftlesa og

vo;o gSA

/;ku nhft, fd vo;o  a
11

, a
12

, a
13
 dks Øe'k% /kukRed] _.kkRed rFkk /kukRed fpg~u fn, x,

gSaA nwljs 'kCnksa esa mUgsa /kukRed fpg~u ls vkjEHk dj ,dkUrjr% /kukRed rFkk _.kkRed fpg~u

nsrs gSaA ;fn vo;o ds iknkadksa dk ;ksx lela[;k gks] rks ge /kukRed fpg~u yxkrs gSa rFkk ;fn

fo"ke la[;k gks] rks ge _.kkRed fpg~u yxkrs gSaA blfy, a
11
 dks /kukRed fpg~u fn;k x;k gSA

fVIi.kh%fVIi.kh%fVIi.kh%fVIi.kh%    ge lkjf.kd dk foLrkj mldh fdlh Hkh iafDr ;k LrEHk }kjk dj ldrs gSaA lkjf.kd dk

ogh eku gksxk pkgs ge mldk foLrkj izFke iafDr ;k izFke LrEHk vFkok fdlh vU; iafDr ;k LrEHk

}kjk djsaA gesa dsoy ;g /;ku j[kuk gS fd Åij fn, x, fu;e ds vuqlkj fpg~u yxkus gSaA

mnkgj.k mnkgj.k mnkgj.k mnkgj.k 21.5.        fuEu lkjf.kd dk foLrkj izFke iafDr ds iz;ksx }kjk dhft, %

1 2 3

2 4 1

3 2 5

gy %gy %gy %gy % ∆  = 

1 2 3

2 4 1

3 2 5
= 1 ×  

4 1

2 5
 
_

 2 ×  
2 1

3 5
 + 3 ×  

2 4

3 2

  = 1 × (20 
_

 2) 
_

 2 ×  (10 
_

3) + 3 ×  (4 
_

 12) = 18 
_

 14 
_

 24 = 
_

20

mnkgj.k mnkgj.k mnkgj.k mnkgj.k 21.6.        fuEu lkjf.kd dk foLrkj nwljs LrEHk ds iz;ksx }kjk dhft, %

1 2 3

3 1 2

2 3 1

gy%gy%gy%gy%  ∆ = 

1 2 3

3 1 2

2 3 1

 = (
_

1) ×  2 
3 2

2 1
 + 1 ×  

1 3

2 1
+ (

_
1) ×  3 

1 3

3 2

  = 
_

2 ×  (3 
_

 4) + 1 ×  (1 
_ 

6) 
_

3 ×  (2 
_

 9)

  = 2 
_

 5 + 21

  = 18
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       ns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kk    21.1

1.   |A| Kkr dhft, ;fn

(a) A = 
2 3 5

2 2 3

+

−

L
N
M

O
Q
P (b) A = 

cos sin

sin cos

α α

α α−

L
NM

O
QP

(c)  A = 
sin cos cos cos

cos cos sin sin

α β β α

β α α β

+ +

− −

L
NM

O
QP (d)   

a bi c di

c di a bi

+ +

− −

L
NM

O
QP

   

   

2.   Kkr dhft, fd fuEu esa ls dkSu&dkSu ls vkO;wg vO;qRØe.kh; gSa %

(a) 

5 5 1

5 1 1

10 7 1

−

L

N

M
M
M

O

Q

P
P
P

     (b) 

− −

− −

L

N

M
M
M

O

Q

P
P
P

2 3 1

3 2 1

1 8 1
    (c) 

2 3 0

3 0 1

0 2 1

L

N

M
M
M

O

Q

P
P
P

(d) 

1 2 3

3 1 2

4 1 5

−

L

N

M
M
M

O

Q

P
P
P

3.   fuEu esa ls izR;sd lkjf.kd dk izFke iafDr ls foLrkj dhft, %

(a) 

2 3 1

1 2 3

3 2 1
 (b) 

2 1 5

0 3 0

4 2 1

      

     

      

−

−

−
    (c) 

a b c

b d e

c e f
   (d) 

x y z

1 2 1

2 3 2

 21.6 milkjf.kd rFkk lg[k.M milkjf.kd rFkk lg[k.M milkjf.kd rFkk lg[k.M milkjf.kd rFkk lg[k.M

21.6.1 |A| esa vo;oesa vo;oesa vo;oesa vo;o a
ij
 dk milkjf.kd dk milkjf.kd dk milkjf.kd dk milkjf.kd

fdlh lkjf.kd ds izR;sd vo;o ds laxr ,d la[;k gksrh gS ftls ml vo;o dk milkjf.kd

dgrs gSaA fdlh lkjf.kd dk milkjf.kd milkjf.kd milkjf.kd milkjf.kd og la[;k gS tks ml vo;o dh iafDr rFkk LrEHk

dks NksM+us ij ¼ftlesa og vo;o vkrk gS½ 'ks"k lkjf.kd dk eku gksrk gS bl izdkj |A|  esa fdlh

vo;o a
ij
 dk milkjf.kd ml lkjf.kd dk og eku gS tks mldh ioha iafDr rFkk josa LrEHk dks

gVkdj izkIr gksrk gSA aij ds milkjf.kd dks M
ij
. }kjk fu:fir fd;k tkrk gSA mnkgj.kkFkZ

lkjf.kd 
3 2

5 7
 esa 3 dk milkjf.kd 7 gSA

 mnkgj.k mnkgj.k mnkgj.k mnkgj.k 21.7.        fuEufyf[kr lkjf.kd ds vo;oksa ds milkjf.kd Kkr dhft, %

|A| = 

a a a

a a a

a a a

11 12 13

21 22 23

31 32 33

gy %gy %gy %gy % eku yhft, fd a
ij
 dk milkjf.kd M

ij
. }kjk fu:fir gksrk gSA vc a

11
 izFke iafDr rFkk

izFke LrEHk dk vo;o gSA vr% a
11

 dk milkjf.kd Kkr djus ds fy, gesa |A| dh izFke iafDr

rFkk izFke LrEHk dks NksM+uk gksxkA

a
11

 ds milkjf.kd M
11
 dk eku uhps fn;k x;k gS%

M
11

 = 
a a

a a

22 23

32 33

= a
22

a
33

 _ a
32

a
23
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blh izdkj a
12

 ds milkjf.kd M
12 

dk eku gS %

M
12

 = 
a a

a a

21 23

31 33

= a
21

a
33

 _ a
23

a
31 

 ; blh izdkj]M
13

 = 
a a

a a

21 22

31 32

= a
21

a
32

 _ a
31

a
22

M
21

 = 
a a

a a

12 13

32 33

= a
12

a
33

 _ a
32

a
13  

;    M
22

 = 
a a

a a

11 13

31 33

= a
11

a
33

_ a
31

a
13

M
23

 = 
a a

a a

11 12

31 32

= a
11

a
32

_ a
31

a
12

blh izdkj ge M
31

, M
32

 rFkk M
33

 Kkr dj ldrs gSaA

21.6.2 |A| esa  esa  esa  esa a
ij 
ds lg[k.Mds lg[k.Mds lg[k.Mds lg[k.M

|A| ds fdlh vo;o a
ij
 dk lg[k.M] blds milkjf.kd M

ij
 dks  (_1)i+j }kjk xq.kk djus ij izkIr

gksrk gSA bls izk;% C
ij 
}kjk O;Dr fd;k tkrk gSA

vr%vr%vr%vr% a
ij
  dk lg[k.M = C

ij
 = (

_
1)i+j M

ij

mnkgj.k mnkgj.k mnkgj.k mnkgj.k 21.8.    |A| = 

a a a

a a a

a a a

11 12 13

21 22 23

31 32 33

 esa vo;oksa a
11

, a
12

 
 
rFkk a

21 
ds lg[k.M Kkr dhft,A

gy %gy %gy %gy % fdlh vo;o a
ij  

dk lg[k.M (
_

1)i+j M
ij
 

 
gksrk gSA

C
11

 = (
_

1)1+1 M
11 

= (
_

1)2 (a
22

 a
33

 
_

 a
32

 a
23

) = (a
22

 a
33

 
_

 a
32

 a
23

)

C
12

 = (
_

1)1+2 M
12 

= 
_

M
12

 = 
_

 (a
21

 a
33

 
_

 a
31

 a
23

) = (a
31

a
23

_
 a

21
a

33
)

rFkk C
21

 = (
_

1)2+1 M
21 

= 
_

M
21

 =  (a
32

 a
13

_
 a

12
 a

33
)

mnkgj.k mnkgj.k mnkgj.k mnkgj.k 21.9.    uhps fn;s x, lkjf.kd esa] nwljh iafDr ds vo;oksa ds lg[k.M Kkr dhft,%

|A| = 

1 6 3

5 2 4

7 0 8

gygygygy: nwljh iafDr ds vo;o gSa % a
21

=5; a
22

=2; a
23

=4.

a
21 

vFkkZr~ 5 dk milkjf.kd M
21

 =  
6 3

0 8
 = 48 

_
 0 = 48

a
22

 vFkkZr~ 2 dk milkjf.kd M
22

 =  
1     3

7     8
 = 8 

_
 21 = 

_
13

rFkk a
23

 vFkkZr~ 4 dk milkjf.kd = 
1     6

7     0
 = 0 

_
 42 = 

_
 42  laxr lg[k.M gSa %

C
21

 = (
_

1)2+1M
21

= 
_

(48) = 
_

48 C
22

 = (
_

1)2+2M
22

= +(
_

13) = 
_

13

 rFkk C
23

 = (
_

1)2+3M
23

= 
_

(
_

42) = 42
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          ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk 21.2

1. lkjf.kd dh nwljh iafDr ds vo;oksa ds milkjf.kd rFkk lg[k.M Kkr dhft,A

1 2 3

4 3 6

2 7 9

−

−

2. lkjf.kd ds rhljs LrEHk ds vo;oksa ds milkjf.kd rFkk lg[k.M Kkr dhft,A

2 3 2

1 2 1

3 1 2

3. lg[k.Mksa ds mi;ksx }kjk fuEu esa ls izR;sd lkjf.kd dk eku Kkr dhft,%

(a) 

2 1 0

1 0 2

3 4 3−

(b) 

−

−

−

1 0 1

0 1 1

1 1 0

(c) 

3 4 5

6 2 3

8 1 7

− −

(d) 

1

1

1

a bc

b ca

c ab

(e) 

b c a a

b c a b

c c a b

+

+

+

(f) 

1

1

1

a b c

b c a

c a b

+

+

+

4. fuEufyf[kr lehdj.kksa dks x ds fy;s gy dhft, %

(a) 

x 0 0

1 2 3

1 0 2

 = 0 (b) 

x

x

3 3

3 3

2 3 3

 = 0 (c) 

x x
2 1

0 2 1

3 1 4

 = 28

 21.7 lkjf.kd ds xq.k lkjf.kd ds xq.k lkjf.kd ds xq.k lkjf.kd ds xq.k

vc ge lkjf.kd ds xq.kksa dh ppkZ djsaxsA ;s xq.k lkjf.kd dk eku Kkr djus esa mi;ksxh fl)

gksrs gSaA
xq.k xq.k xq.k xq.k 1 % % % %  fdlh lkjf.kd dh iafDr;ksa rFkk LrEHkksa dks ijLij cnyus nsus ls lkjf.kd dk eku
vifjofrZr jgrk gSA

eku yhft, fd ∆ = 

2 1 3

0 3 0

4 2 1

−

−

−

izFke LrEHk ls lkjf.kd dk foLrkj djus ij ge izkIr djrs gS%

∆ = 
3 0 1 3 1 3

0 4
2 1 2 1 3 0

− − −
− +

− − −
 = 2 (3

_
0) 

_
 0 (1

_
 6) + 4 (0+9) = 6 + 36 = 42
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eku yhft, fd ∆′ og lkjf.kd gS tks ∆ dh iafDr;ksa rFkk LrEHkksa dks ijLij ifjofrZr djus ls

izkIr gksrk gSA rc ∆′  = 

2 0 4

1 3 2

3 0 1

− −

−

/;ku nhft, fd fdlh lkjf.kd dk foLrkfjr :i fdlh Hkh iafDr ;k LrEHk dk mi;ksx djds

gy fd;k tk ldrk gSA
vr% ∆′  dk LrEHk 2 vFkkZr C

2 
}kjk foLrkj djus ij

1 2 2 4 2 4
( ) 0 ( 3) ( ) 0

3 1 3 1 1 2

−
− + − + −

− − −
 = 0 + (

_
3) (

_
2

_
12) + 0 = 42

vr% ge ikrs gSa fd  ∆ = ∆′

xq.k xq.k xq.k xq.k 2 % % % %  ;fn fdlh lkjf.kd dh nks layXu iafDr;ksa ;k nks layXu LrEHkksa dks ijLij cny nsa]
rks lkjf.kd ds eku dk fpg~u cny tkrk gS ijUrq mldk okLrfod eku ugha cnyrkA

eku yhft, fd    ∆ = 

2 3 1

1 2 3

3 1 2

lkjf.kd dk izFke iafDr ls foLrkj djus ij

∆ = 2 
2 3

1 2
 
_

 3 
1 3

3 2
 + 1 

1 2

3 1
 = 2 (4 

_
 3) 

_
 3 (2 

_
 9) + 1 (1 

_
 6) = 2 + 21

_
 5 = 18

ekuk C
1
 rFkk C

2 
dks ijLij cnyus ij lkjf.kd ∆′ izkIr gksrk gS

  rc] ∆′  = 

3 2 1

2 1 3

1 3 2

lkjf.kd ∆′  dk foLrkj izFke iafDr ls djus ij]

∆ = 
1 3 2 3 2 1

3 2 1
3 2 1 2 1 3

− +  = 3 (2 
_

 9) 
_

 2(4 
_

 3) + 1(6 
_

 1) = 
_

21 
_ 

2 + 5 = 
_

18

vr% ge ns[krs gSa fd ∆′ = 
_ ∆

miizes;miizes;miizes;miizes; ;fn fdlh lkjf.kd esa dksbZ iafDr ¼;k LrEHk½ ml lkjf.kd dh n iafDr;ksa ¼;k LrEHkksa½

dks ikj djrk gS rks ifj.kkeh lkjf.kd ∆′ dk eku ∆′  = (
_

1)n ∆ gksxkA

mnkgj.kkFkZmnkgj.kkFkZmnkgj.kkFkZmnkgj.kkFkZ   

2 3 5

1 5 6

0 4 2
= (

_
1)2 

1 5 6

0 4 2

2 3 5
 = 2 (10 

_
 24) 

_
3 (2 

_
 0) + 5(4)

                                                                 = 
_

28 
_

 6 + 20 = 
_

14
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xq.k xq.k xq.k xq.k 3 % % % %  ;fn fdlh lkjf.kd dh nks iafDr;k¡ ¼;k LrEHk½ leku gksa] rks lkjf.kd dk eku 'kwU;
 gksrk gSA

miifÙk %miifÙk %miifÙk %miifÙk % eku yhft, fd ∆ = 

1 1 1

2 2 2

3 3 3

a a c

a a c

a a c
 ,d fn;k x;k lkjf.kd gSA

vkb, izFke vkSj nwljs LrEHk dks ijLij cny dj ,d u;k lkjf.kd ∆′ izkIr djsa

      ∴ ∆′  = 

1 1 1

2 2 2

3 3 3

a a c

a a c

a a c

ijUrq izes;&2 }kjk lkjf.kd dk fpg~u cny tkrk gS ;fn mldh nks layXu iafDr;ksa ¼;k LrEHkksa½
dks ijLij cny fn;k tk,A

∴ ∆′ = −∆

bl izdkj ge ns[krs gS fd ∆ = −∆

;k 2∆ = 0 ⇒∆ = 0

vr% ;fn fdlh lkjf.kd dh nks iafDr;k¡ ¼;k LrEHk½ leku gksa rks lkjf.kd dk eku 'kwU; gksrk gSA

xq.k xq.k xq.k xq.k 4 % % % % fdlh lkjf.kd dh fdlh iafDr ¼;k LrEHk½ ds izR;sd vo;o dks ;fn fdlh fLFkjkad

k ≠ 0 ls xq.kk fd;k tk, rks lkjf.kd dk eku k xq.kk gks tkrk gSA

ekuk   ∆ = 

2 1 5

0 3 0

4 2 1

−

−

−

igyh iafDr }kjk foLrkj djus ij]
         ∆ = 2(3 

_
0) 

_
 1 (0 

_
0) + (

_
5) (0 + 12 ) = 6 

_
60 = 

_
54

vc ge rhljs LrEHk dks 4 ls xq.kk djrs gSaA ekuk u;k lkjf.kd ∆′ gSA

2 1 20

0 3 0

4 2 4

−

′∆ = −

−

 ∆′ dk izFke iafDr ls foLrkj djus ij]
∆′  = 2 (12 

_
 0) 

_
1 (0 

_
 0) + (

_
20) (0 + 12)

    = 24 
_

 240 = 
_

216 = 4 × (_ 54) = 4 ∆

miizes;%miizes;%miizes;%miizes;% ;fn fdlh lkjf.kd dh nks iafDr;ka ¼;k LrEHk½ lekuqikrh gksa] rks ml dk eku 'kwU; gksrk

gSA

miifÙkmiifÙkmiifÙkmiifÙkekuk ∆ = 

a b ka

a b ka

a b ka

1 1 1

2 2 2

3 3 3

;gka ij rhljs LrEHk ds vo;o igys LrEHk ds laxr vo;oksa dk k xquk gSa
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xq.k xq.k xq.k xq.k 4    }kjk] ∆ = k  

a b a

a b a

a b a

1 1 1

2 2 2

3 3 3

    = k ×  0 ¼xq.k 3 }kjk½
    = 0

xq.k xq.k xq.k xq.k 5 % % % %  ;fn fdlh lkjf.kd dh dksbZ iafDr ;k LrEHk nks ;k vf/kd inksa ds :i esa gks rks ml

lkjf.kd dks mlh dksfV ds nks ;k vf/kd lkjf.kdksa ds ;ksx ds :i esa fy[kk tk ldrk gSA

miifÙk%miifÙk%miifÙk%miifÙk% ekuk ∆ = 

1 1 1

2 2 2

3 3 3

α β γ+ + +a b c

a b c

a b c

rks izFke iafDr ls foLrr̀ djus ij

∆ = ( )( ) ( )( ) ( )( )a b c b c b a c a c c a b a b1 2 3 3 2 1 2 3 3 2 1 2 3 3 2+ − − + − + + −α β γ

    = a b c b c b a c a c c a b a b b c b c
1 2 3 3 2 1 2 3 3 2 1 2 3 3 2 2 3 3 2
( ) ( ) ( ) ( )− − − + − + −α

   − − + −β γ( ) ( )a c a c a b a b
2 3 3 2 2 3 3 2

1 1 1

2 2 2 2 2 2

3 3 3 3 3 3

α β γ

= +

a b c

a b c a b c

a b c a b c

vr% lkjf.kd ∆ dks mlh dksfV ds nks lkjf.kdksa ds ;ksxQy ds :i esa O;Dr fd;k tk ldrk gSA

xq.k xq.k xq.k xq.k 6 % % % %  ;fn fdlh lkjf.kd dh fdlh iafDr ¼;k LrEHk½ ds izR;sd vo;o esa fdlh nwljh iafDr
¼;k LrEHk½ ds laxr vo;o dk k xq.kk tksM+ fn;k tk; rks lkjf.kd dk eku ugha cnyrkA

mIkifÙk eku yhft, fd ∆ =  

a b c

a b c

a b c

1 1 1

2 2 2

3 3 3

R
1
ds izR;sd vo;o esa] R

3 
dk k xq.kk laxr vo;o tksM+us ij vFkkZr R R kR

1 1 3
→ +

eku yhft, fd  

1 3 1 3 1 3

2 2 2

3 3 3

a ka b kb c kc

a b c

a b c

+ + +

′∆ =

rc ∆′   = 

a b c

a b c

a b c

1 1 1

2 2 2

3 3 3

  +  

ka kb kc

a b c

a b c

3 3 3

2 2 2

3 3 3
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;k ∆′  =  

a      b      c

a     b      c

a      b     c

 +  k 

a      b     c

a     b      c

a      b     c

 

1 1 1

2 2 2

3 3 3

3 3 3

2 2 2

3 3 3

;k 0k′∆ = ∆ + × ¼D;ksafd iafDr 1 vkSj iafDr 3 leku gSaA½

∴ ′ =∆ ∆

 21.8 xq.kksa ds iz;ksx }kjk lkjf.kd dk eku xq.kksa ds iz;ksx }kjk lkjf.kd dk eku xq.kksa ds iz;ksx }kjk lkjf.kd dk eku xq.kksa ds iz;ksx }kjk lkjf.kd dk eku

vc ge mi;qZDr xq.kksa ds iz;ksx ls ,d lkfj.kd dk lqfo/kk iwoZd eku Kkr djus dh fLFkfr esa gSaA
fdlh lkjf.kd dks ljyre :i esa ykus dk vfHkizk; fdlh iafDr ¼;k LrEHk½ esa mijksDr izes;ksa dk
mi;ksx djds vf/kd ls vf/kd vo;oksa dks 'kwU; cukus ls gSA fQj ml iafDr ¼;k LrEHk½ }kjk
lkjf.kd dk foLrkj djrs gSaA ge lkadsfrd Hkk"kk esa izFke] f}rh; rFkk rr̀h; iafDr dks R

1
, R

2
, rFkk

R
3 
 ls rFkk LrEHkksa dks C

1
, C

2
 rFkk C

3
 ls fu:fir djrs gSaA

mnkgj.k mnkgj.k mnkgj.k mnkgj.k 21.10.   n'kkZb;s fd  

2

2

2

1

1

1

ω ω

ω ω

ω ω

 = 0 tcfd w la[;k 1 dk vokLrfod ?kuewy gSA

gygygygy % % % % eku yhft, fd ∆ = 

2

2

2

1

1

1

ω ω

ω ω

ω ω

izFke LrEHk ds vo;oksa esa nwljs rFkk rhljs LrEHkksa ds vo;oksa dk ;ksx] djuss ij vFkkZr~

fØ;k 1 1 2 3( )→ + +C C C C  djus ij

∆ = 

2 2

2 2

2

1

1 1

1 1

+ ω + ω ω ω

ω + ω + ω

ω + + ω ω

  =  

2

2

0

0 1

0 1

ω ω

ω

ω
 = 0  (Q  1+w+w2 = 0)

mnkgj.k mnkgj.k mnkgj.k mnkgj.k 21.11.    n'kkZb;s fd 

1

1

1

a bc

b ca

c ab
 = (a 

_
 b) (b 

_
 c) (c 

_
 a)

gy%gy%gy%gy%  ∆ = 

1

1

1

a bc

b ca

c ab

 
=

 

0

0

1

a c bc ab

b c ca ab

c ab

− −

− −
[R R R

1 1 3
→ −  rFkk R R R

2 2 3
→ − ]

=
 

0

0

1

a c b c a

b c a c b

c ab

− −

− −

( )

( ) = 
( )( )a c b c

b

a

c ab

− −

−

−

0 1

0 1

1
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C
1 
}kjk foLrkj djus ij

∆ = ( )( )a c b c
b

a
− −

−

−

1

1
 = ( )( )( )a c b c b a− − −  = ( )( )( )a b b c c a− − −

mnkgj.k mnkgj.k mnkgj.k mnkgj.k 21.12. fl) dhft, fd 

+

+

+

b c a a

b c a b

c c a b

 = 4 abc

gy%gy%gy%gy% ∆ = 

+

+

+

b c a a

b c a b

c c a b

 = 

0 2 2

1 1 2 3

− −

+

+

→ − +

c b

b c a b

c c a b

R R R R[ ( )]

R
1
 }kjk foLrkj djus ij

= 0 2 2
c a b

c a b
c

b b

c a b
b

b c a

c c

+

+
− −

+
−

+
( )

= 2 2c b a b bc b bc c c a[ ( ) ] [ ( )]+ − − − +

= 2 2bc a b c bc b c a[ ] [ ]+ − − − −

= 2bc a b c b c a[( ) ( )]+ − − − −

= 2bc a b c b c a[ ]+ − − + +  = 4abc

mnkgj.k mnkgj.k mnkgj.k mnkgj.k 21.13.   eku Kkr dhft,%   ∆ = 

a b b c c a

b c c a a b

c a a b b c

− − −

− − −

− − −

gy %gy %gy %gy %  ∆ = 

a b b c c a

b c c a a b

c a a b b c

− − −

− − −

− − −

 = 

0

0

0

b c c a

c a a b

a b b c

− −

− −

− −
[ ]C C C C

1 1 2 3
→ + +

 = 0,                        ¼C
1 
}kjk foLrkj djus ij½

mnkgj.k mnkgj.k mnkgj.k mnkgj.k 21.14.    fl) dhft, fd%  

1

1

1

bc a b c

ca b c a

ab c a b

( )

( )

( )

+

+

+

 = 0

gy% gy% gy% gy%  ∆ = 

1

1

1

bc a b c

ca b c a

ab c a b

( )

( )

( )

+

+

+
 = 

1

1

1

bc bc ab ac

ca ca bc ba

ab ab ca cb

+ +

+ +

+ +
[ ]C C C

3 2 3
→ +



54

lkjf.kd rFkk blds vuqiz;ksx

xf.kr

ekWM~;wy - VI

chtxf.kr-I

fVIi.kh

= ( )ab bc ca

bc

ca

ab

+ +

1 1

1 1

1 1

= ( )ab bc ca+ + ×  0 ¼xq.k 3 }kjk½

= 0

mnkgj.k mnkgj.k mnkgj.k mnkgj.k 21.15.     n'kkZb;s fd   ∆ = 

−

−

−

a ab ac

ab b bc

ac bc c

2

2

2
= 4a2b2c2

gy %gy %gy %gy % ∆ = 

−

−

−

a ab ac

ab b bc

ac bc c

2

2

2

 = abc 

−

−

−

a b c

a b c

a b c

    = abc 

−
→ +

→ +

L
NM

O
QP

a b c

c

b

R R R

R R R
0 0 2

0 2 0

2 2 1

3 3 1

    = abc a
c

b
( )−

0 2

2 0
 ¼C

1 
}kjk foLrkj djus ij½

    = abc a bc( )( )− −4

    = 4a2b2c2

mnkgj.k mnkgj.k mnkgj.k mnkgj.k 21.16.    n'kkZb;s fd 

1 1 1

1 1 1

1 1 1

+

+

+

a

a

a

 = a2 (a + 3)

gy %gy %gy %gy % ∆ = 

1 1 1

1 1 1

1 1 1

+

+

+

a

a

a

 = 

a

a a

a a

C C C C

+

+ +

+ +

→ + +

3 1 1

3 1 1

3 1 1

1 1 2 3
[ ]

    = ( )a a

a

+ +

+

3

1 1 1

1 1 1

1 1 1

 = ( )a a

a

C C C

C C C
+

→ −

→ −

L
NM

O
QP

3

1 0 0

1 0

1 0

2 2 1

3 3 1

    = ( 3) (1)
     0

0     
a

a

a
+ ×

    = ( )( )a a+ 3 2

    = a a
2 3( )+
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           ns[ksa vkius fdruk lh[kk  ns[ksa vkius fdruk lh[kk  ns[ksa vkius fdruk lh[kk  ns[ksa vkius fdruk lh[kk 21.3

1. n'kkZb, fd 

x x x

x x x

x x x

+

+

+

3

3

3
= 27 (x + 1)

2. n'kkZb, fd 

a b c a a

b b c a b

c c c a b

a b c

− −

− −

− −

= + +

2 2

2 2

2 2

3( )

3. n'kkZb, fd 

1 1 1

1 1 1

1 1 1

+

+

+

= + + +

a

b

c

bc ca ab abc

4. n'kkZb, fd 

a a b a b

a b a a b

a b a b a

b a b

          +      +

+               +

+      +       

2

2

2

9
2= +( )

5. n'kkZb, fd 

( 1)( 2) 2 1

( 2)( 3) 3 1 2

( 3)( 4) 4 1

+ + +

+ + + = −

+ + +

a a a

a a a

a a a

6. n'kkZb, fd 

a b b c c a

b c c a b

c a a b b

a b c

b c a

c a b

+

=

          +      +

+           + a     +

+           +      + c

 

          

          

          

2

7. eku Kkr dhft, %

(a) 2 3 2 4 3 2

3 6 3 10 6 3

+ + +

+ + +

+ + +

a a b a b c

a a b a b c

a a b a b c

           (b)

2 2 2

2 2 2

2 2 2

( )

( )

( )

+

+

+

b c a a

b c a b

c c a b

8. x ds fy;s gy dhft, %

 

3 8 3

3 3 8 3

3 3 3 8

−

−

−

x x

x

x

 = 0

21-11 lkjf.kd osQ vuqiz;ksx

lkjf.kd dks f=Hkqt dk {ks=Qy Kkr djus ds fy;s iz;ksx fd;k tkrk gSA
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21-11-1 f=kHkqt dk {ks=kiQy

ge tkurs gSa ,d ,sls f=Hkqt ABC ftlds 'kh"kZ (x
1
, y

1
), (x

2
, y

2
) rFkk (x

3
, y

3
) gks] dk {ks=Qy

= [ ]1 2 3 2 3 1 3 1 2

1
( ) ( ) ( )

2
x y y x y y x y y− + − + − ...(i)

rFkk]
1 1

2 2

3 3

1

1

1

x y

x y

x y

 =
2 1 1

1 2 3
3 3 2

1 1 1

1 1 1

y y y
x x x

y y y
− +

= 1 2 3 2 1 3 3 1 2( ) ( ) ( )x y y x y y x y y− − − + −   [LraHk C
1 
ds lkFk izlkj dk djus ij]

= 1 2 3 2 3 1 3 1 2( ) ( ) ( )x y y x y y x y y− + − + − ...(ii)

lehdj.k (i) rFkk (ii) ls]

∆ABC dk {ks=Qy =

1 1

2 2

3 3

1
1

1
2

1

x y

x y

x y

vr% fdlh f=Hkqt] ftlds 'kh"kZ (x
1
, y

1
), (x

2
, y

2
) rFkk (x

3
, y

3
) gksa] rks mldk {ks=Qy

A =

1 1

2 2

3 3

1
1

1
2

1

x y

x y

x y

21-11-2 rhu fcUnqvksa dk lajs[k izfrcU/

ekuk A(x
1
, y

1
), B(x

2
, y

2
) rFkk C(x

3
, y

3
) rhu fcUnq gSaA rc

A, B, C lajs[k gksaxs tc] ∆ABC dk {ks=Qy 'kwU; gks

⇒

1 1

2 2

3 3

1
1

1
2

1

x y

x y

x y

 = 0  ⇒ 
1 1

2 2

3 3

1

1

1

x y

x y

x y

 = 0

21-11-3 nks fcUnqvksa ls tkus okyh js[kk dk lehdj.k

ekuk nks fcUnq P(x
1
, y

1
) rFkk Q(x

2
, y

2
) vkSj R(x, y) P rFkk Q dks tksM+us okyh js[kk ij

fLFkr gSaA rc P, Q rFkk R lajs[k gksaxs

∴ 1 1

2 2

1

1

1

x y

x y

x y

 = 0

vr% (x
1
, y

1
) rFkk (x

2
, y

2
) ls xqtjus okyh js[kk dk lehdj.k Kkr dj ldrs gSa]

bl izdkj  1 1

2 2

1

1

1

x y

x y

x y

 = 0
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mnkgj.k mnkgj.k mnkgj.k mnkgj.k 21.17.    ∆PQR dk {ks=Qy Kkr dhft, tcfd blds 'kh"kZ P(5, 4), Q(–2, 4) rFkk
             R(2, –6) gSaA

gygygygy : ekuk A, f=Hkqt PQR dk {ks=Qy gS

   A = 

5 4 1
1

2 4 1
2

2 6 1

−

−
 = [ ]1

5(4 ( 6)) 4( 2 2) 1(12 8)
2

− − − − − + −

= 
1

[50 16 4]
2

+ +  = (70)
2

1
 = 35 oxZ bdkbZ

mnkgj.k mnkgj.k mnkgj.k mnkgj.k 21.18.  n'kkZb, fd fcUnq (a, b + c), (b, c + a) rFkk (c, a + b) lajs[k gSaA

gygygygy: ∆ = 

1

1

1

a b c

b c a

c a b

+

+

+
 = 

1

1

1

a a b c

b b c a

c c a b

+ +

+ +

+ +

= 

1 1

( ) 1 1

1 1

a

a b c b

c

+ +

   = (a + b + c) × 0 = 0

vr% fn;s x;s fcUnq lajs[k gSaA

mnkgj.k mnkgj.k mnkgj.k mnkgj.k 21.19. lkjf.kdksa dk iz;ksx djrs gq,] A(1, 3) rFkk B(2, 1) dks feykus okyh js[kk

dk lehdj.k Kkr dhft,A

gygygygy : ekuk P(x, y) bu nksuksa fcUnqvksa A(1, 3) rFkk B(2, 1) dks tksM+us okyh js[kk ij fLFkr
gSA rc

1

1 3 1

2 1 1

x y

 = 0

⇒ x (3 –1) –y (1 – 2) + 1 (1 – 6) = 0 ⇒ 2x + y – 5 = 0

;g AB dk lehdj.k gSA

    ns[ksa vkius fdruk lh[kk 21-4

1. ∆ABC dk {ks=Qy Kkr dhft, tgk¡ blds 'kh"kZ A (3, 8), B (–4, 2) rFkk
(5, –1) gSaA

2. n'kkZb, fd fcUnq A(5, 5), B(–5, 1) rFkk C(10, 7) lajs[k gSA

3. lkjf.kdksa dk iz;ksx djrs gq,] fcUnq (1, 2) rFkk (3, 6) dks tksM+us okyh js[kk dk lehdj.k
Kkr dhft,A

• O;atd a
1
b

2
 −a

2
b

1
 dks 

1 1

2 2

a b

a b
 }kjk fu:fir fd;k tkrk gSA

• izR;sd oxZ vkO;wg ds lkFk vkO;wg ds ,d lkjf.kd dks lEc) fd;k tk ldrk gSA

C

A1

% + vkb;s nksgjk,¡
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• fdlh ,d lkjf.kd esa ,d vo;o dk milkjf.kd] fn, x, lkjf.kd ls vo;o okys LrEHk
rFkk iafDr dks gVk dj izkIr fd;k tkrk gSA

• lkjf.kd esa vo;o a
ij
 dk lg[k.M] a

ij
 ds milkjf.kd dks ( )i j

1
+

−   }kjk xq.kk djds izkIr

fd;k tkrk gSA

• fdlh lkjf.kd dk foLrkj fdlh Hkh iafDr ;k LrEHk ds }kjk fd;k tk ldrk gSA lkjf.kd
dk eku ,d gh jgrk gSA

• ,d oxZ vkO;wg ftldk lkjf.kd 'kwU; gksrk gS] vO;qRØe.kh; vkO;wg dgykrk gSA

• ;fn fdlh ,d lkjf.kd dh iafDr;ksa rFkk LrEHkksa dks vkil esa cny fn;k tk, rks lkjf.kd
dk eku ogh jgrk gSA

• ;fn fdlh lkjf.kd dh nks vklUu iafDr;ksa ¼;k LrEHkksa½ dks vkil esa cny fn;k tk,] rks
lkjf.kd ds eku esa fpg~u dk gh vUrj iM+rk gSA

• ;fn fdlh lkjf.kd dh nks iafDr;k¡ ¼LrEHk½ leku gksa] rks lkjf.kd dk eku 'kwU; gksrk gSA

• ;fn fdlh lkjf.kd dh ,d iafDr ¼LrEHk½ ds vo;oksa dks ,d fLFkjkad ls xq.kk fd;k tk,]
rks lkjf.kd dk eku Hkh ml fLFkjkad ls xq.kk gks tkrk gSA

• ;fn fdlh lkjf.kd dh nks iafDr;k¡ ¼LrEHk½ lekuqikrh gksa] rks bldk eku 'kwU; gksrk gSA

• ;fn fdlh lkjf.kd dh dksbZ iafDr ;k LrEHk nks ;k vf/kd inksa ds :i esa gks] rks ml lkjf.kd
dks mlh dksfV ds nks ;k vf/kd lkjf.kdksa ds ;skx ds :i esa fy[kk tk ldrk gSA

• ;fn fdlh lkjf.kd dh fdlh iafDr ¼;k LrEHk½ ds izR;sd vo;o esa fdlh nwljh iafDr ¼;k
LrEHk½ laxr ds vo;oksa dk k xq.kk tksM+ fn;k tk,] rks lkjf.kd dk eku ugha cnyrkA

• fdlh vkO;wg rFkk blds O;qRØe dk xq.kuQy mlh dksfV dk bdkbZ vkO;wg gksrk gSA

• fdlh vkO;wg dk O;qRØe ,d vf}rh; vkO;wg gksrk gSA

• vko';d ugha fd lHkh vkO;wg O;qRØe.kh; gksaA

• dksbZ rhu fcUnq rHkh lajs[k gksaxs] tc bu fcUnqvksa ls cuus okys f=kHkqt dk {ks=kQy 'kwU; gksA

• http://www.math.odu.edu/~bogacki/cgi-bin/lat.cgi?c=det

• http://mathworld.wolfram.com/Determinant.html

• http://en.wikipedia.org/wiki/Determinant

• http://www-history.mcs.st-andrews.ac.uk/HistTopics/Matrices_and_determinants.html

• https://www.youtube.com/watch?v=kThkOjhbtWY

lgk;d osclkbV
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1. lkjf.kd 

1 2 3

3 4 2

2 3 1

 ds lHkh milkjf.kd rFkk lg[k.M Kkr dhft,A

2. izFke LrEHk }kjk lkjf.kd 

43 1 6

35 7 4

17 3 2

 dk foLrkj djds bldk eku Kkr dhft,A

3.

2 1 2

1 2 3

3 1 4

−

−

− −

 dk eku Kkr dhft,A

4. x ds fy, gy dhft, ;fn  

0 1 0

2 0

1 3

=x x

x

5. lkjf.kdksa ds xq.kksa dk mi;ksx djds n'kkZb;s fd %

(a)

2

2

2

1

1 ( )( )( )

1

= − − −

a a

b b b c c a a b

c c

  (b) 

2 2

2 2

2 2

1

1 ( )( )( )

1

+ +

+ + = − − −

+ +

x y x y

y z y z x y y z z x

z x z x

6. eku Kkr dhft, %

(a)

2 2 2

2 2 2

2 2 2

1 2 3

2 3 4

3 4 5

                 (b) 

3 5

3 4

5 5

1

1

1

ω ω

ω ω

ω ω

 tcfd ω la[;k 1 dk dkYifud ?kuewy

gSA

7. mu f=Hkqt ds {ks=Qy Kkr dhft, ftuds 'kh"kZ fuEu fcUnq gSa %

(i) (2, 7), (1, 1) rFkk (10, 8) (ii) ( 1, 8), ( 2, 3) (3, 2)− − − − rFkk

(ii) (0, 0) (6, 0) rFkk (4, 3) (iv) (1, 4), (2, 3) rFkk (–5, –3)

8. lkjf.kd dk iz;ksx djrs gq;s ‘k’ dk eku Kkr dhft, ftlls rhuksa fcUnq lajs[k gksa

(i) ( , 2 2 ), ( 1, 2 ) ( 4 ,6 2 )− − + − − −k k k k k krFkk

(ii) ( , 2), (5, 2) (6,8)−k rFkk  (iii) (3, 2), ( , 2) (8,8)− k rFkk   (iv) (1, 5), ( 4,5), ( ,7)k− −

9. lkjf.kd dk iz;ksx gq;s] fuEu fcUnqvksa dks tksM+us okyh js[kk dk lehdj.k Kkr dhft,A

(i) (1, 2) rFkk (3, 6) (ii) (3, 1) rFkk (9, 3)

vkb, vH;kl djsa
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10. ;fn fcUnq (a, 0), (0, b) rFkk (1, 1) lajs[k gksa] rks lkjf.kd dk iz;ksx djrs gq;s] n'kkZb,
ab = a + b

ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk 21.1

1. (a) 11 (b) 1 (c) 0 (d) (a2+b2) −(c2 + d2)

2. (a) rFkk (d)

3. (a) 18 (b)
_

54 (c) 2 2 2
2adf bce ae fb dc+ − − −

(d) x − 1

ns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kk 21.2

1. M C

M C

M C

21 21

22 22

23 23

39 39

3 3

11 11

= = −

= =

= − =

;

;

;

2. M C

M C

M C

13 13

23 23

33 33

5 5

7 7

1 1

= − = −

= − =

= =

;

;

;

3. (a) 19   (b) 0      (c) –131  (d) ( )( )( )a b b c c a− − −     (e) 4abc      (f) 0

4. (a) x = 2 (b) x = 2 3, (c) x = −2
17

7
,

ns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kk 21.3

7. (a) a
3 (b) 2 3

abc a b c( )+ + 8. x =
2

3

11

3

11

3
, ,

ns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kk 21.4

1.
75

2
 oxZ bdkbZ   3.  y = 2x

vkb, vH;kl djsavkb, vH;kl djsavkb, vH;kl djsavkb, vH;kl djsa

1. M M M M M M

M M M

11 12 13 21 22 23

31 32 33

2 1 1 7 5 1

8 7 2

= − = − = = − = − = −

= − = − = −

, , , , , ,

, ,

C C C C C C

C C C

11 12 13 21 22 23

31 32 33

2 1 1 7 5 1

8 7 2

= − = = = = − =

= − = = −

, , , , , ,

, ,

2. 0 3. –31 4. x x= =0 1,

6. (a) –8 (b) 0

7. (i)
45

2
 oxZ bdkbZ (ii) 5 oxZ bdkbZ (iii) 9 oxZ bdkbZ (iv)

5

2

1
 oxZ bdkbZ

8. (i)
1

1,
2

= −k (ii) k  = 
13

3
(iii) k = 5 (iv) k = –5

9. (i) y = 2x (ii) x = 3y

mÙkjekyk


