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1. ifjp; (INTRODUCTION) : 

(i)  çrhd 
1 1

2 2

a b

a b
 f}rh; dksfV dk lkjf.kd dgykrk gSA bldk eku fuEu 

}kjk fn;k x;k gS:   D = a1 b2− a2 b1 

(ii)  1 dksfV dk ,d lkjf.kd la[;k gh gksrk gSA 

(iii)  çrhd 

1 1 1

2 2 2

3 3 3

a b c

a b c

a b c

r`rh; dksfV dk lkjf.kd dgykrk gSA bldk eku bl 

çdkj çkIr fd;k tk ldrk gSA 

 D = a1
2 2

3 3

b c

b c
− a2

1 1

3 3

b c

b c
 + a3 

1 1

2 2

b c

b c
 ;k 

 D = a1
2 2

3 3

b c

b c
− b1

2 2

3 3

a c

a c
 + c1

2 2

3 3

a b

a b
 ------- vkSj blh rjgA 

 bl çdkj ge R1, R2, R3 ;k C1, C2, C3 vo;oksa dk mi;ksx djds ,d lkjf.kd 

dk foLrkj 6 çdkj ls dj ldrs gSaA 

 

2. milkjf.kd vkSj lg[kaM (MINORS & COFACTORS) :    

 ekuk  lkjf.kd gSA rc vo;o aij dk milkjf.kd Mij }kjk fu:fir djrs gS ftls ith iafä vkSj jth LraHk dks gVkdj çkIr 

lgvkO;qg ds lkjf.kd ds :i esa ifjHkkf"kr fd;k x;k gS vo;o aij dk lg[kaM Cij }kjk fu:fir fd;k tkrk gS ftls  

Cij = (–1)i + j Mij ds :i esa ifjHkkf"kr fd;k x;k gSA 

 fdlh Hkh dksfV dk lkjf.kd : ekuk A = [aij]n ,d oxZ vkO;wg (n > 1) gS A dks lkjf.kd ds lacaf/kr lg[k.M ds fdlh 

,d iafä (;k fdlh ,d LraHk) ds vo;oksa ds xq.kuQy ds ;ksx ds :i esa ifjHkkf"kr fd;k tkrk gSA 

 A = 

11 12 13

21 22 23

31 32 33

a a a

a a a

a a a

 
 
 
  

 

 |A|= a11C11 + a12 C12 + a13C13  (çFke iafDr ls). 

 = a11
22 23

32 33

a a

a a
  – a12

21 23

31 33

a a

a a
+ a13

21 22

31 32

a a

a a
 

 |A| = a12 C12 + a22 C22 + a32C32 (f}rh; LraHk ls). 

 = – a12
21 23

31 33

a a

a a
  + a22

11 13

31 33

a a

a a
  – a32

11 13

21 23

a a

a a
 

 milkjf.kdks ds inks esa dksfV 3 ds lkjf.kd dk eku bl çdkj fy[kk tk ldrk gSA  
 |A| = a11M11 – a12 M12 + a13M13 (çFke iafDr dk mi;ksx djds) 
 lkjf.kd dk ifjorZ: ,d lkjf.kd dk ifjorZ laxr vkO;wg ds ifjorZ dk lkjf.kd gksrk gSA bls DT ;k D’ ls fu#fir 

djrs gSaA 

 D =  

1 1 1 1 2 3

T
2 2 2 1 2 3

3 3 3 1 2 3

a b c a a a

a b c D b b b

a b c c c c

 =  

Chapter 
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lkjf.kd (Determinant)  

 

• ifjp; 

• milkjf.kd vkSj lg[kaM 

• lkjf.kdks ds xq.k/keZ 

• lkjf.kdks ds vuqç;ksx 

• nks lkjf.kdks dk xq.ku 

• jSf[kd lehdj.kksa ds fudk; 

• ØSej dk fu;e 

CONTENT 



 

  
lkjf.kd 

  

 

Example : 1 ;fn  = 
1 2

1 3− −
 gS, rc lHkh vo;oksa ds fy, milkjf.kd vkSj lg[k.M+ Kkr dhft,A 

Solution :  M11 = –3 = C11 

 M12 = –1, C12 = +1 

 M21 = 2, C21 = – 2 

 M22 = 1 = C22 
 

Example : 2 ;fn = 

1 2 1

3 2 1

2 1 1

 gS, rc M12, C21 Kkr dhft,A 

Solution :  M12 =
3 1

2 1
=  3–2 = 1 

 C21 = (–1)
2 1

1 1
= (2–1) = –1 

 

Example : 3 
a ib c id

–c id a – ib

+ +

+
 ewY;kadu dhft,A 

Solution :  
a ib c id

–c id a – ib

+ +

+
 

 = (a + ib) (a – ib) – (– c + id) (c + id) 

 = (a2 – i2b2) – (i2d2 – c2) 

 = (a2 + b2) – (– d2 – c2) [ i2 = – 1] 

 = a2 + b2 + d2 + c2 

 = a2 + b2 + c2 + d2 
 

Example : 4 
2cos –2sin

sin cos

 

 
 ewY;kadu dhft,A  

Solution :  
2cos –2sin

sin cos

 

 
= 2cos2 + 2sin2 = 2(cos2 + sin2) = 2.1 = 2 

 

Example : 5 lkjf.kd

1 3 1

0 1 2

1 2 3

−

 =  dk ewY;kadu dhft,A 

Solution :  C1 dk foLrkj djus ij 
1 2 3 1 3 1

1 0 1
2 3 2 3 1 2

− −
− +  = 3 – 4 – 0 + 6 + 1 = 6  

 

SOLVED EXAMPLES 
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Example : 6 lkjf.kd 

2 2

2 2

2 2

0 (a b) (a c)

(b a) 0 (b c)

(c a) (c b) 0

− −

− −

− −

 cjkcj gS – 

 (1) (a – b)2 (b – c)2 (c – a)2   (2) 0 

 (3) 2(a – b)2 (b – c)2 (c – a)2 2  (4) buesa ls dksbZ ugha 

Solution :  lkjf.kd dk foLrkj djrs gq,, ge çkIr djrs gSa 

  =  – (b – a)2 [0 – (a – c)2 (c – b)2] +(c – a)2[(a – b)2 (b – c)2 – 0] 

       = 2(a – b)2 (b – c)2 (c – a)2 

 

 

 
 

3. lkjf.kd ds xq.k/keZ (PROPERTIES OF DETERMINANT) : 

 (1) |A| = |A| fdlh Hkh oxZ vkO;qg A ds fy,A 

  vFkkZr ,d lkjf.kd dk eku vifjofrZr jgrk gS, ;fn iafä;ksa vkSj LraHkksa dks ijLij vkil esa cny fn;k tkrk gSA  

  vFkkZr D = 

1 1 1 1 2 3

2 2 2 1 2 3

3 3 3 1 2 3

a b c a a a

a b c b b b

a b c c c c

=  = D 

 (2) ;fn lkjf.kd dh fdUgha nks iafä;ksa (;k LraHkksa) dks ijLij vkil esa cny fn;k tk,, rks lkjf.kd ds eku dk dsoy 

fpgu cny tkrk gSA 

  tSls  ekuk D1 =

1 1 1

2 2 2

3 3 3

a b c

a b c

a b c

 vkSj D2 =

2 2 2

1 1 1

3 3 3

a b c

a b c

a b c

 gSa, rc D2 = –D1 

 (3) ekuk  ,d vfn'k gksA rc   |A| dks |A| dh fdlh ,d iafä (;k fdlh ,d LrEHk) dks  }kjk xq.kk djds çkIr fd;k 

tkrk gSA  

    D =

1 1 1

2 2 2

3 3 3

a b c

a b c

a b c

 vkSj E = |

a1 b1 c1
𝑎2 𝑏2 𝑐2
𝑎3 𝑏3 𝑐3

|gSa, rc E = D 

 (4) |AB| = |A| |B| gSaA  

 (5) |A| = n |A| gSa, tc A = [aij]n gksA 

 (6) fo"ke dksfV ds fo"ke–lefer lkjf.kd dk eku 'kwU; gksrk gSA {fo"ke–lefer vkO;qg dk vFkZ DT =–D gS } 

 (7) ;fn fdlh lkjf.kd ds fdlh iafä ;k LraHk esa lHkh vo;o 'kwU; gSa, rks mldk eku 'kwU; gksrk gSA 

  vFkkZr D = 2 2 2

3 3 3

0 0 0

a b c

a b c

   = 0.  

 (8) ;fn ,d lkjf.kd dh dksbZ nks iafä;k¡ (;k LraHk) lerqY; (;k vkuqikfrd) gSa, rks bldk eku 'kwU; gksrk gSA 

  vFkkZr D = 

1 1 1

1 1 1

3 3 3

a b c

a b c

a b c

  = 0. 



 

  
lkjf.kd 

  

 (9) ;fn fdlh iafä (;k LraHk) ds çR;sd vo;o dks nks inksa ds ;ksx ds :i esa O;ä fd;k tk ldrk gS, rks lkjf.kd 

dks Hkh nks lkjf.kdksa ds ;ksx ds :i esa O;ä fd;k tk ldrk gS, vFkkZr 

   

1 1 1 1 1 1

2 2 2 2 2 2 2 2 2

3 3 3 3 3 3 3 3 3

a x b y c z a b c x y z

a b c a b c a b c

a b c a b c a b c

+ + +

= +  

 

 (10) fdlh Hkh iafä (;k LrEHk) ds vo;oksa dks dksbZ vU; iafä (;k LraHk) ds laxr vo;oksa ds vpj xq.kakd esa tksM+us ij 

lkjf.kd dk eku ugha cnyrk gSA 

  D1 =

1 1 1

2 2 2

3 3 3

a b c

a b c

a b c

     vkSj   D2 =

1 2 1 2 1 2

2 2 2

3 1 3 1 3 1

a ma b mb c mc

a b c

a na b nb c nc

+ + +

+ + +

.rc D2 =D1 

 

 (11) ekuk A = [aij]n gS laxr lg[k.Mksa okys dksbZ Hkh iafä ds vo;oksa dk fdlh vU; iafä ds vo;oksa ds xq.kuQy dk 

;ksx 'kwU; gksrk gSA (blh çdkj dksbZ vU; LraHk ds laxr lg[kaM okys dksbZ Hkh LrEHk ds vo;oksa ds xq.kuQy dk 

;ksx 'kwU; gksrk gS)A 
 

 

Example : 7  

5 25 125

1 5 25

4 8 12

 ewY;kadu dhft,A 

Solution :  

5 25 125

1 5 25

4 8 12

 =  

1 5 25

5 1 5 25

4 8 12

= = 0  

 

Example : 8 fl) dhft, fd 

2

2

2

1 x x

1 y y

1 z z

= (x – y) (y – z)(z – x)] gSA 

Solution :  çek.k : 

 ekuk  

2

2

2

1 x x

D 1 y y

1 z z

=  

 R1→ R1 –R2, R2→ R2 –R3 

  

2 2

2 2

2

0 x y x y

D 0 y z y z

1 z z

− −

= − −  

 D = (x–y) (y-z) 
2

0 1 x y

0 1 y z

1 z z

+

− = (x – y)(y – z)(z – X) 

 D = (x – y ) (y – z) (z–x). bfrfl)e~A 

SOLVED EXAMPLES 
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Example : 9 ljy dhft, 

a b c

b c a

c a b

  

Solution :  ekuk R1→ R1 + R2 + R3 

  

a b c a b c a b c

b c a

c a b

+ + + + + +

= (a + b + c)

1 1 1

b c a

c a b

 

  C1→ C1 – C2, C2→ C2 – C3 ls gy djus ij 

 = (a + b + c) 

0 0 1

b c c a a

c a a b b

− −

− −

 

 = (a + b + c) ((b – c) (a – b) – (c – a)2) 

 = (a + b + c) (ab + bc – ca – b2 – c2 + 2ca – a2) 

 = (a + b + c) (ab + bc + ca – a2 – b2 – c2)   3abc – a3 – b3 – c3 

 

Example : 10 ljy dhft, 
2 2 2

a b c

a b c

bc ca ab

 

Solution :  fn;k x;k lkjf.kd cjkcj gSA 

 = 
1

abc

2 2 2

3 3 3

a b c

a b c

abc abc abc

  =
abc

abc

2 2 2

3 3 3

a b c

a b c

1 1 1

 

 C1→ C1 – C2, C2→ C2 – C3 ls gy djus ij 

 = 

2 2 2 2 2

3 3 3 3 3

a b b c c

a b b c c

0 0 1

− −

− −  

 = (a – b) (b – c) 

2

2 2 2 2 3

a b b c c

a ab b b bc c c

0 0 1

+ +

+ + + +  

 = (a – b) (b – c) [ab2 + abc + ac2 + b3 + b2C + bc2 – a2b – a2c – ab2 – abc – b3 – b2c] 

 = (a – b) (b – c) [c(ab + bc + ca) – a(ab + bc + ca)] 

 = (a – b) (b – c) (c – a) (ab + bc + ca) 
 

Example : 11 

a b c 2a 2a

2b b c a 2b

2c 2c c a b

− −

− −

− −

 gy dhft,A 

Solution :  ekuk C1→ C1 – C2 vkSj C2 → C2  – C3 

  

(a b c) 0 2a

(a b c) (a b c) 2b

0 a b c c a b

− + +

+ + − + +

+ + − −

 



 

  
lkjf.kd 

  

 C1 vkSj C2 ls (a + b + c) mHk;fu"B ysus ij 

 D = (a +b +c)2   

1 0 2a

1 1 2b

0 1 c a b

−

−

− −

 

 vc R3→ R1 + R2 + R3 

 D = (a +b +c)2   

1 0 2a

1 1 2b

0 0 a b c

−

−

+ +

D = (a +b +c)2   (a +b +c)= (a +b +c)3 

 

Example : 12 lkjf.kd 

a b 2c a b

c b c 2a b

c a c a 2b

+ +

+ +

+ +

dk eku gS – 

 (1) 2(a + b + c)  (2) 2(a + b + c)2  (3) 2(a + b + c)3  (4) (2a + 2b + 2c)3 

Solution :  C1 + C2 + C3, ls gy djus ij, ges çkIr gksrk gSaA 

 lkjf.kd = 2(a + b + c)

1 a b

1 b c 2a b

1 a c a 2b

+ +

+ +

 

 = 2(a + b + c) 

1 a b

0 a b c 0

0 0 c a b

+ +

+ +

(R2 →R2 – R1 vkSj R3 → R3 – R1 ls gy djus ij) 

 = 2(a + b + c)3 

 

Example : 13 

a b a b

b c b c

a b b c 0

 +

 +

 +  +

= 0 gks, rks a, b, c gSa – 

 (1) A.P. (2) G.P. (3) H.P. (4) buesa ls dksbZ ugha 

Solution :  lfØ;k¡ C3 –(C1 + C2) }kjk, ges çkIr gksrk gSaA  

 

2

a b 0

b c 0

a b b c (a 2b c) +  + −  +  +

= 0 

  –(a + 2b + c) (ac – b2) = 0 

  b2 = ac  a, b, c, G.P. es gSA 

   

Example : 14  

2 2 2 2

2 2 2 2

2 2 2 2

b c a a

b c a b

c c a b

+

+

+

 cjkcj gS –  

 (1) a2b2c2  (2) 2a2b2c2  (3) 4a2b2c2  (4) buesa ls dksbZ ugha 
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Solution :  R1–(R2 + R3), ls gy  djus ij, gesa çkIr gksrk gSaA 

 lkjf.kd = 

2 2

2 2 2 2

2 2 2 2

0 2c 2b

b c a b

c c a b

− −

+

+

 = 2 

2 2

2 2 2 2

2 2 2 2

0 c b

b c a b

c c a b

− −

+

+

 

   = 2

2 2

2 2

2 2

0 c b

b a 0

c 0 a

− −

( R2 → R2 + R1 vkSj R3 → R3 + R1 Ykkxw djus ij)  

   = 2 (a2b2c2 + a2b2c2) = 4a2b2c2 

Example : 15 ;fn  

a 5x p

b 10y 5

c 15z 15

= 125 gS, rc

3a 3b c

x 2y z

p 5 5

 cjkcj gS – 

 (1) 25   (2) 50   (3) 75   (4) 100 

Solution :  

3a 3b c

x 2y z

p 5 5

 = 

3a x p

3b 2y 5

c z 5

 

 (iafä;ksa dks LraHkks esa cnyus ij) 

 = 
1

3

3a x p

3b 2y 5

3c 3z 15

 =  
3

3
 × 

1

5

a 5x p

b 10y 5

c 15z 15

= 
1

5
 (125) = 25 

Example : 16 ;fn 

2 2 2

2 2 2

2 2 2

3 k 4 3 3 k

4 k 5 4 4 k

5 k 6 5 5 k

+ + +

+ + +

+ + +

 = 0 gks, rks k dk eku gS – 

 (1) 2   (2) 1   (3) –1   (4) 0 

Solution :  fn, x, lkjf.kd dks nks lkjf.kdksa esa rksM+us ij, ge çkIr djrs gSaA 

 

2 2 2

2 2 2

2 2 2

3 k 4 3 k

4 k 5 4 k

5 k 6 5 k

+ +

+ +

+ +

 +

2 2

2 2

2 2

3 k 4 3

4 k 5 4

5 k 6 5

+

+

+

= 0 

   0 +

9 k 16 3

7 9 1

9 11 1

+

 = 0  (R3  → R3 – R2 ls gy djus ij, rc R2 → R2 – R1) 

 (nwljs lkjf.kd es R3 → R3 – R2 vkSj R2 → R2 – R1 ls gy djus ij) 

  

9 k 16 3

7 9 1

2 2 0

+

= 0  R3 → R3 – R2 ls gy djus ij 

 

9 k 7 k 3

7 2 1

2 0 0

+ −

= 0  C2 → C2 – C1 ls gy djus ij 

       2(7 – k – 6) = 0 

       k = 1   



 

  
lkjf.kd 

  

Example : 17 ;fn 0 <  < / 2 vkSj 

2 2

2 2

2 2

1 sin cos 4sin4

sin 1 cos 4sin4

sin cos 1 4sin4

+   

 +  

  + 

 = 0 gks, rks  cjkcj gSA 

 (1) /24, 524  (2) 524, 7/24  (3) 7/24, 11/24 (4) buesa ls dksbZ ugha 

Solution :  R2- R2 – R1 vkSj R3-R3 – R1, ls gy djus, ij gess çkIr gksrk gSaA 

 

2 21 sin cos 4sin4

1 1 0

1 0 1

+   

−

−

 = 0 

   2 + 4 sin 4   =   0 

  sin 4  =   –1/2 

  4   =   n + (–1)n (–/6) 

   =   n/4 + (–1)n(–/24) 

   =   7/24, 11 /24 
 

Example : 18 ;fn 1 = 

x b b

a x b

a a x

   vkSj 2  = 
x b

a x
gks, rks 

 (1)1 = 32
2 (2)

d

dx
 (1) = 32

2 (3)
d

dx
(1) = 32 (4) buesa ls dksbZ ugha 

Solution :  pw¡fd ge tkurs gSa fd ;fn  = f(x) =

1

2

3

R

R

R

 gks, rks 

 
d

dx
()  = 

1

2

3

d
(R )

dx
R

R

+ 

1

2

3

R

d
(R )

dx
R

+ 
1

2

3

R

R

d
(R )

dx

 

 
d

dx
 (1) =

d d d
(x) (b) (b)

dx dx dx
a x b

a a x

 

 +

x b b

d d d
(a) (x) (b)

dx dx dx
a a x

 + 

x b b

a x b

d d d
(a) (a) (x)

dx dx dx

 

 =  

1 0 0

a x b

a a x

+

x b b

0 1 0

a a x

+

x b b

a x b

0 0 1

 

 = 
x b

a x
+ 

x b

a x
+ 

x b

a x
= 3  

x b

a x
 = 32 
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Example : 19 lkjf.kd D = 

n! (n 1)! (n 2)!

(n 1)! (n 2)! (n 3)!

(n 2)! (n 3)! (n 4)!

+ +

+ + +

+ + +

 dk eku gSA (tc n  N gks)  

 (1) (n!)3 ((2n3 + 8n2 + 10n + 4)   (2) (n!)3 (2n2 + 8n + 10) 

 (3) (n!)2 (2n3 + 8n2 + 10n + 4)   (4) buesa ls dksbZ ugha  

Solution :  ;gk¡  

 D = (n!)3

( )( )

( )( ) ( )( )( )

( )( ) ( )( )( ) ( )( )( )( )

1 n 1 n 2 n 1

n 1 n 2 n 1 n 3 n 2 n 1

n 2 n 1 n 3 n 2 n 1 n 4 n 3 n 2 n 1

+ + +

+ + + + + +

+ + + + + + + + +

  

 = (n!)3 (n + 1)2 (n + 2) ( )

( )( ) ( )( ) ( )( )

1 1 1

n 1 n 2 n 3

n 2 n 1 n 3 n 2 n 4 n 3

+ + +

+ + + + + +

    

 C2 C2 – C1, C3 C3 – C2 lafØ;k  vkSj foLrkj djus ij 

 = (n!)3 (n +1)2  (n + 2). 2  

 = (n!)3((2n3 + 8n2 + 10n + 4)  ljyhdj.k ds vuqlkjA 

 fVIi.kh :  n = 1 ysdj mÙkj dks lR;kfir fd;k tk ldrk gSA 

 

Example : 20 ;fn 

2

2

2

x x x 1 x 2

2x 3x 1 3x 3x 3

x 2x 3 2x 1 2x 1

+ + −

+ − −

+ + − −

= Px – 12 gS, rc  

 (1) P = 24 (2) P = – 24 (3) P = 0 (4) P = 12 

Solution :  R2→ R2 – (R1 + R3) ls gy djus ij 

 lkjf.kd 

2

2

x x x 1 x 2

4 0 0

x 2x 3 2x 1 2x 1

+ + −

−

+ + − −

 = Px – 12 

 nqljh ifDr dk çlkj djus ij 

 – (–4)
x 1 x 2

2x 1 2x 1

+ −

− −
 + 0 + 0 = Px – 12 

  4 [(2x2 + x – 1) – (2x2 – 5x + 2)] = Px – 12 

  24x – 12 = Px – 12 

  P = 24 
 

Example : 21 ;fn r = 2 2

3 2 2

r 1 n 6

(r 1) 2n 4n 2

(r 1) 3n 3n 3n

−

− −

− −

gS, rc 
n

r
r 1=

 cjkcj gSA 

 (1)1 (2) – 1 (3) 0 (4) buesa ls dksbZ ugha 

Solution :  
n

r 1

(r 1)
=

− = 1 + 2 +…..+ (n – 1)  

   = 
n(n 1)

2

−
 

  
n

2

r 1

(r 1)
=

− =12 + 22+...+(n –1)2 = 
n(n 1)(2n 1)

6

− −
 



 

  
lkjf.kd 

  

  
n

3

r 1

(r 1)
=

− =  13  +  23 +...+ (n – 1)3 =  
2 2n (n 1)

4

−
 

  
n

r
r 1=


2

2 2 3

n(n 1)
n 6

2
1

n(n 1)(2n 1) 2n 2(2n 1)
6

1
n (n 1) 3n 3n(n 1)

4

−

− − −

− −

  

  = 
n(n 1)

12

− 2

3

6 n 6

2(2n 1) 2n 2(2n 1)

3n(n 1) 3n 3n(n 1)

− −

− −

= 0 

 

Example : 22 lkjf.kdksa ds xq.k/keksZ dk ç;ksx djds, fl) dhft, fd fuEufyf[kr : 

  

a b c

a – b b – c c – a

b c c a a b+ + +

 = a3 + b3 + c3 – 3abc gSA 

Solution :  L.H.S.  =  

a b c

a – b b – c c – a

b c c a a b+ + +

 

 lafØ;k¡: C1→ C1 + C2 + C3  

   = 

a b c b c

0 b – c c – a

2(a b c) c a a b

+ +

+ + + +

 

   = (a + b + c) 

1 b c

0 b – c c – a

2 c a a b+ +

 

 lafØ;k¡: R3→ R3 – 2R1  

   = (a + b + c) 

1 b c

0 b – c c – a

0 c a – 2b a b – 2c+ +

  

 C1 dk izlkj djus ij 

   = (a + b + c) · 1
b – c c – a

c a – 2b a b – 2c+ +
  

 lafØ;k¡: R2→ R2 + 2R1 

   = (a + b + c) 
b – c c – a

a – c b – a
 

   = (a + b + c) [(b – c) (b – a) – (a – c) (c – a)] 

   = (a + b + c) [(b2 – ab – bc + ac) + (a2 + c2 – 2ac)] 

   = (a + b + c) (a2 + b2 + c2 – ab – bc – ca) 

   = a3 + b3 + c3 – 3abc = R.H.S 



 

xf.kr      

 

 

4. lkjf.kd ds vuqiz;ksx (APPLICATION OF DETERMINANTS) :  

 (i) ,d f=Hkqt dk {ks=Qy ftlds 'kh"kZ (xr, yr); r = 1, 2, 3  gSaA  

  D =
1

2

1 1

2 2

3 3

x y 1

x y 1

x y 1

;fn D = 0 gS, rks rhuksa fcanq lajs[k gksrs gSaA 

 (ii) (x1, y1) vkSj (x2, y2) ls xqtjus okyh ,d ljy js[kk dk lehdj.k 1 1

2 2

x y 1

x y 1

x y 1

 = 0 gksrk gSA  

 (iii) js[kk,¡: a1x + b1y + c1 = 0  ........ (1) 

    a2x + b2y + c2 = 0  ........ (2) 

    a3x + b3y + c3 = 0  ........ (3) 

  laxkeh gksrh gSa ;fn 

1 1 1

2 2 2

3 3 3

a b c

a b c

a b c

= 0 gksA   

  2 pjksa okys rhu ;qxir jSf[kd lehdj.kksa dh laxrrk ds fy, 'krZA  

 (iv) ax2 + 2hxy + by2 + 2gx + 2fy + c = 0 ljy js[kkvksa ds ,d ;qXe dks n'kkZrk gS ;fn: 

  abc + 2fgh − af2− bg2− ch2 = 0 = 

a h g

h b f

g f c

 

 

5. nks lkjf.kdks dk xq.ku (MULTIPLICATION OF TWO DETERMINANTS) : 

 (i) 
1 1 1 1 1 1 1 2 1 1 1 2

2 2 2 2 2 1 2 2 2 1 2 2

a b l m a l b l a m b m
x

a b l m a l b l a m b m

+ +
=

+ +
 

  blh çdkj rhu dksfV okys nks lkjf.kdksa dks xq.kk fd;k tkrk gSA 

 (ii) ;fn D = 

1 1 1

2 2 2

3 3 3

a b c

a b c

a b c

 0 gS, rc D2 = 

1 1 1

2 2 2

3 3 3

A B C

A B C

A B C

 gksrk gS, tgk¡ Ai, Bi, Ci lg[kaM gSaA 

  izek.k : 
1 1 1

2 2 2

3 3 3

a b c

a b c

a b c

  × 

1 2 3

1 2 3

1 2 3

A A A

B B B

C C C

   = 

D 0 0

0 D 0

0 0 D

 fopkj djs 

  fVIi.kh : a1A2 + b1B2 + c1C2 = 0 vkfnA  (a1A1 + b1B1 + c1C1 = D vkfnA) 

  blfy,, D x 

1 2 3

1 2 3

1 2 3

A A A

B B B

C C C

= D3  

   

1 2 3

1 2 3

1 2 3

A A A

B B B

C C C

 = D2 ;k 

1 1 1

2 2 2

3 3 3

A B C

A B C

A B C

  = D2 

 



 

  
lkjf.kd 

  

 

 

6. jSf[kd lehdj.k  fudk; (nks pjks okys) (SYSTEM  OF  LINEAR  EQUATION  (IN  TWO  VARIABLES)) :   

 (i) laxr lehdj.k  : fuf'pr vkSj vf}rh;  [çfrPNsnu js[kk,¡] 

 (ii) vlaxr lehdj.k : dksbZ gy ugha A   [lekarj js[kk] 

 (iii) vkfJr lehdj.k : vuar gy  [lEikrh js[kk,¡a] 

  ekuk a1x + b1y + c1 = 0   vkSj a2x + b2y + c2 = 0 rc: 

  1 1

2 2

a b

a b
  rc lehdj.k fudk; laxr gksrk gSaA, 

  1 1 1

2 2 2

a b c

a b c
=    fn, x, lehdj.k fudk; vlaxr gSaA 

  vkSj  
1 1 1

2 2 2

a b c

a b c
= =  fn, x, lehdj.k fudk; vkfJr gSaA 

 

7. Øsej dk fu;e : [rhu vKkr dks 'kkfey djrs gq, ,d lkFk lehdj.k] 

 (CRAMER'S RULE : [Simultaneous  Equations  Involving  Three  Unknowns]) : 

 ekuk  a1x + b1y + c1z = d1 ...(I) ;  a2x + b2y + c2z = d2 ...(II) ; a3x + b3y + c3z = d3 ...(III) 

 rc,  x = 1D

D
  ,  Y = 2D

D
  ,  Z =  3D

D
 . 

 tgk¡    D =  

1 1 1

2 2 2

3 3 3

a b c

a b c

a b c

 ;  D1 =  

1 1 1

2 2 2

3 3 3

d b c

d b c

d b c

 ;   D2 = 

1 1 1

2 2 2

3 3 3

a d c

a d c

a d c

vkSj D3 =  

1 1 1

2 2 2

3 3 3

a b d

a b d

a b d

 

 

 fVIi.kh : 

 (a) ;fn D  0 vkSj de ls de D1 , D2 , D3  0 gSa , rks fn, x, lehdj.kksa ds fudk; laxr gksrs gS vkSj vf}rh; 

vrqPN vrqPN gy gksrs gSA 

 

 (b) ;fn D  0  vkSj  D1 = D2 = D3 = 0 gS, rks fn, x, lehdj.kksa ds fudk; laxr gksrs gSa vkSj dsoy rqPN gy gksrs gSA 

 

 (c) ;fn D = D1 = D2 = D3 = 0 gks, rks fn, x, lehdj.kksa ds fudk; laxr gksrs gS vkSj blds vuar gy gksrs gSaA 

  ijUrq ;fn 

1 1 1 1

2 2 2 2

3 3 3 3

a x b y c z d

a x b y c z d

a x b y c z d

+ + = 


+ + = 
+ + = 

 lekarj lery dks fu:fir djrs gS rks ysfdu lkFk gh 

  rFkk  D = D1 = D2 = D3 = 0 gS, rc fudk; vlaxr gksrs gSA 

 

 (d) ;fn D = 0 gS, ysfdu D1 , D2 , D3 esa ls de ls de ,d 'kwU; ugha gS, rks lehdj.k vlaxr gSa vkSj dksbZ gy ugha 

gksrk gSA 

 

 fVIi.kh:  



 

xf.kr      

 

  ;fn x, y, z lHkh 'kwU; ugha gksrs gSa, rks x, y, z esa a1x + b1y + c1z = 0 ; a2x + b2y + c2z = 0 vkSj a3x + b3y + c3z = 0 

ds laxr gksus ds fy, 'krZ gS fd 

1 1 1

2 2 2

3 3 3

a b c

a b c

a b c

  = 0 gksA  

  ;kn j[ksa fd ;fn fn, x, jSf[kd lehdj.kksa ds fudk; dk lHkh pjksa ds fy, dsoy 'kwU; gy gksrs gS, ;g gy rqPN 

gy dgykrk gSA 

 

Example : 23 
1 2

1 3−
 × 

3 0

1 4−
dk eku Kkr dhft,  vkSj fl) dhft, fd ;g 

1 8

6 12−
 ds cjkcj gSA  

Solution :  
1 2

1 3−
 × 

3 0

1 4−
  =  

1 3 2 1 1 0 2 4

1 3 3 ( 1) 1 0 3 4

 −   + 

−  +  − −  + 
 =   

1 8

6 12−
= 60 

 

Example : 24 fl) dhft, fd 

1 1 1 1 1 2 1 2 1 3 1 3

2 1 2 1 2 2 2 2 2 3 2 3

3 1 3 1 3 2 3 2 3 3 3 3

a x b y a x b y a x b y

a x b y a x b y a x b y

a x b y a x b y a x b y

+ + +

+ + +

+ + +

 = 0 gSA 

Solution :  fn, x, lkjf.kd dks nks lkjf.kdksa ds xq.kuQy esa foHkkftr fd;k tk ldrk gSA 

 vFkkZr 

1 1 1 1 1 2 1 2 1 3 1 3

2 1 2 1 2 2 2 2 2 3 2 3

3 1 3 1 3 2 3 2 3 3 3 3

a x b y a x b y a x b y

a x b y a x b y a x b y

a x b y a x b y a x b y

+ + +

+ + +

+ + +

 = 

1 1 1

2 2 2

3 3 3

a b c

a b c

a b c

× 

1 2 3

1 2 3

x x x

y y y

0 0 0

  = 0 

 

Example : 25  fuEufyf[kr lehdj.k fudk; x + y + z = 5 ,2x + 2y + 2z = 7, 3x + 3y + 3z = 6 dks gy dhft,A  

Solution :   D = 

1 1 1

2 2 2

3 3 3

 = 0 D1 = 0, D2 = 0, D3 = 0 

  ekuk z = t  x + y = 5 – t  lehdj.k (i) ls  

  2x + 2y = 7 – 2t    lehdj.k (ii) ls  

 pw¡fd nksuksa js[kk,¡ lekarj gSa blfy, x vkSj y dk dksbZ eku ugha gksxk blfy, fn, x, lehdj.k dk dksbZ gy ugha 

gksrk gSA 

 

Example : 26 fuEufyf[kr lehdj.k fudk; x + y + z = 2 , 2x + 2y + 2z = 4 ,  3x + 3y + 3z = 6 dks gy dhft,A  

Solution :   D =  

1 1 1

2 2 2

3 3 3

= 0 D1 = 0, D2 = 0, D3 = 0-  

 D, D1, D2 vkSj D3 ds lHkh lg[k.M+ 'kwU; gSa, blfy, lehdj.kksa ds fudk; ds vuar gy gksaxsA 

SOLVED EXAMPLES 



 

  
lkjf.kd 

  

  ekuk z = t1, y = t2  x = 2 – t1 – t2 tgk¡ t1, t2 R gSA 

 

Example : 27 fuEufyf[kr lehdj.k fudk; x + y + z = 6,  x + 2y + 3z = 10, x + 2y + z =  ij fopkj dhft, vkSj  rFkk  ds 

eku bl izdkj Kkr dhft, fd lehdj.k ds gSaA 

 (i) vf}rh; gy  (ii) vuar gy  (iii) dksbZ gy ugha  

Solution :  x + y + z = 6  x + 2y + 3z = 10  x + 2y + z =  D = 

1 1 1

1 2 3

1 2 

 

 ;gk¡ = 3 ds fy, nwljh vkSj rhljh iafä;k¡ leku gSa vr%   = 3 ds fy, D = 0 gSA 

 D1 =

6 1 1

10 2 3

2 

 D2 = 

1 6 1

1 10 3

1  

D3 = 

1 1 6

1 2 10

1 2 

 

 ;fn = 3 gS, rks µ = 10 ds fy, D1 = D2 = D3 = 0 gSA 

 (i) vf}rh; gy ds fy,  D  0  vFkkZr  3 

 (ii) vuar gy ds fy,  

  D = 0    = 3  D1 = D2 = D3 = 0  µ = 10.    

 (iii) dksbZ gy ugh ds fy,   D = 0    = 3   

 D1, D2 ;k D3 esa ls de ls de ,d 'kwU; ugha gS   µ  10. 

 

 

 

 

 


