
64   iz'u iznf'kZdk

4.1 lexz voyksdu (Overview)

ge n dksfV osQ izR;sd oxZ vkO;wg  A = [a
ij
] dks ,d la[;k (okLrfod ;k lfEeJ) }kjk

lcaf/r djk ldrs gSa ftls oxZ vkO;wg dk lkjf.kd dgrs gSaA bls detA, }kjk fu:fir fd;k tkrk
gSA tgk¡ a

ij 
vO;o A dk (i, j)ok¡ vkO;wg gSA

;fn A
a b

c d

  

=
  

  

 gS rks A dk lkjf.kd dks |A| (;k det A)

|A| 
a b

c d
= = ad – bc }kjk fn;k tkrk gSA

   fVIi.kh

   (i) osQoy oxZ vkO;wgksa osQ lkjf.kd gksrs gSaA

  (ii) vkO;wg A osQ fy, A dks A dk lkjf.kd i<+rs gSa u fd A dk ifjek.k (Modulus)

4.1.1 ,d dksfV osQ vkO;wg dk lkjf.kd (Determinants of a matrix of  order one)

ekuk ,d dksfV dk vkO;wg A = [a] gS rks A osQ lkjf.kd dks a osQ cjkcj ifjHkkf"kr fd;k tkrk gSA

4.1.2 f}rh; dksfV osQ vkO;wg dk lkjf.kd (Determinants of a matrix of  order two)

ekuk dksfV 2 dk vkO;wg A = [a
ij
] = 

a b

c d

 
 
 

 gSA rc A osQ lkjf.kd dks bl izdkj ifjHkkf"kr

djrs gSa& det (A) = |A| = ad – bc.

4.1.3 dksfV 3 osQ vkO;wg dk lkjf.kd (Determinants of a matrix of  order 3)

r̀rh; dksfV osQ vkO;wg osQ lkjf.kd dks f}rh; dksfV osQ lkjf.kdksa esa O;Dr djosQ Kkr fd;k tkrk
gSA ;g ,d lkjf.kd dk ,d iafDr (;k ,d LraHk) osQ vuqfn'k izlj.k dgykrk gSA r̀rh; dksfV osQ

vè;k; 4

lkjf.kd

21/04/2018



lkjf.kd    65

lkjf.kd dks Ng izdkj ls izlkfjr fd;k tk ldrk gS ;g gSA rhuksa iafDr;ksa (R
1
, R

2
 rFkk R

3
) vkSj rhuksa

LraHkksa (C
1
, C

2
 rFkk C

3
) esa ls izR;sd osQ laxr izlj.k gS izR;sd izlj.k ls leku gh eku izkIr gksrk gSA

oxZ vkO;wg A = [a
ij
]

3×3
,
  
osQ lkjf.kd ij fopkj dhft,] tgk¡

11 12 13

21 22 23

31 32 33

A

a a a

a a a

a a a

=

|A| dks C
1
, osQ vuqfn'k izlj.k djus ij gesa fuEu izkIr gksrk gSA

|A| = a
11

 (–1)1+1 
22 23

32 33

a a

a a
 + a

21
 (–1)2+1 

12 13

32 33

a a

a a
+ a

31
 (–1)3+1

12 13

22 23

a a

a a

=  a
11

(a
22

 a
33

 –  a
23

 a
32

) – a
21

 (a
12

 a
33

 – a
13

 a
32

) + a
31

 (a
12

 a
23

 – a
13

 a
22

)

 fVIi.kh  O;kid :i esa ;fn A = kB, gS tgk¡  A vkSj B dksfV n osQ oxZ vkO;wg gSa rc
    |A| = kn |B|,  n = 1, 2, 3.

4.1.4 lkjf.kdksa osQ xq.k/eZ (Properties of Determinations)

fdlh Hkh oxZ vkO;wg A osQ fy,] |A| fuEufyf[kr xq.k/eks± dks larq"V djrk gSA

  (i) |A′| = |A|, tgk¡ A′ vkO;wg  A dk ifjorZ gSA

 (ii) ;fn ge ,d lkjf.kd dh dksbZ nks iafDr;ksa (;k LarHkksa) dks ijLij ifjofrZr dj nsa rks
lkjf.kd dk fpUg ifjofrZr gks tkrk gSA

(iii) ;fn ,d lkjf.kd dh dksbZ nks iafDr;k¡ (vFkok LraHk) leku gSa (;k lekuqikrh gS) rc
lkjf.kd dk eku 'kwU; gksrk gSA

(iv) fdlh lkjf.kd dks ,d vpj k ls xq.kk djus dk vFkZ gS fd blosQ osQoy ,d iafDr
(vFkok LraHk) osQ izR;sd vo;o dks k ls xq.kk djukA

 (v) ;fn ge ,d lkjf.kd osQ fdlh ,d iafDr (vFkok LraHk) osQ izR;sd vo;o dks ,d vpj
k ls xq.kk djrs gSa rks lkjf.kd dk eku Hkh k ls xqf.kr gks tkrk gSA

(vi) ;fn ,d lkjf.kd dh ,d iafDr (;k LraHk) osQ vo;oksa dks nks ;k vf/d inksa osQ ;ksxiQy
osQ :i esa O;Dr fd;k x;k gks rks fn, x, lkjf.kd dks nks ;k vf/d lkjf.kdksa osQ ;ksx
osQ :i esa O;Dr fd;k tk ldrk gSA
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66   iz'u iznf'kZdk

(vii) ;fn ,d lkjf.kd dh fdlh iafDr (;k LraHk) osQ izR;sd vo;o esa nwljh iafDr (;k LraHk)
osQ laxr vo;oksa osQ leku xq.k”kksa dks tksM+ fn;k tkrk gS rks lkjf.kd dk eku ogh jgrk gSA

   fVIi.kh

(i) ;fn fdlh iafDr (;k LraHk) osQ lHkh vo;o 'kwU; gksa rks lkjf.kd dk eku 'kwU; gksrk gSA

(ii) ;fn x = α j[kus ij lkjf.kd ‘∆’ dk eku  'kwU; gks tkrk gS rc ‘∆’ dk ,d xq.ku[kaM
(x – α) gksrk gSA

(iii) ;fn fdlh lkjf.kd osQ eq[; fod.kZ osQ mQij ;k uhps osQ lHkh vo;o 'kwU; gSa rc
lkjf.kd dk eku fod.kZ osQ lHkh vo;oksa osQ xq.kuiQy osQ cjkcj gksrk gSA

4.1.5 f=kHkqt dk {ks=kiQy (Area of a triangle)

(x
1
, y

1
), (x

2
, y

2
) vkSj (x

3
, y

3
) 'kh"kks± okys f=kHkqt dk {ks=kiQy

1 1

2 2

3 3

1
1

1
2

1

x y

x y

x y

∆ =
 ls fn;k tkrk gSA

4.1.6 milkjf.kd vkSj lg[kaM (Minors and Co-factor)

(i) vkO;wg A osQ lkjf.kd osQ vo;o a
ij
 dk mi&lkjf.kd og lkjf.kd gS tks i oha iafDr vkSj

j osa LraHk dks gVkus ls izkIr gksrk gS rFkk bls M
ij
 }kjk O;Dr djrs gSaA

(ii) ,d vo;o a
ij
 osQ lg[kaM dks A

ij
 = (–1)i+j M

ij
 }kjk fn;k tkrk gSA

(iii) fdlh vkO;wg A osQ lkjf.kd dk eku fdlh iafDr (;k LraHk) osQ vo;oksa vkSj muosQ laxr
lg[kaMksa osQ xq.kuiQy dk ;ksx gksrk gSA mnkgj.kkFkZ

|A| = a
11

 A
11

 + a
12

 A
12

 + a
13

 A
13

(iv) ;fn ,d iafDr (;k LraHk) osQ vo;oksa dks vU; iafDr (;k LraHk) osQ lg[kaMksa ls xq.kk fd;k
tk, rks mudk ;ksx 'kwU; gksrk gSA mnkgj.kkFkZ

a
11

 A
21

 + a
12

 A
22

 + a
13

 A
23

 = 0

4.1.7 vkO;wg osQ lg[kaMt vkSj O;qRØe (Adjoint and Inverse of a Matrix)

    (i) ,d oxZ vkO;wg A = [a
ij
]

n×n
 osQ lg[kaMt dks vkO;wg [A

ij
]

n×n
 osQ ifjorZ osQ :i esa
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ifjHkkf"kr fd;k tkrk gSA tgk¡ A
ij
 vo;o a

ij
 dk lg[kaM gSA bls adj A }kjk O;Dr djrs gSaA

;fn 

11 12 13

21 22 23

31 32 33

A ,

a a a

a a a

a a a

=  rc adj 

11 21 31

12 22 32

13 23 33

A A A

A A A A ,

A A A

=  tgk¡ A
ij
 dk lg[kaM a

ij
 gSA

   (ii) A (adj A) = (adj A) A = |A| I, tgk¡ A ,d dksfV n dk oxZ vkO;wg gSA

   (iii) ;fn |A| = 0 rks oxZ vkO;wg  A dks vO;qRØe.kh; (singular) dgrs gSa  rFkk ;fn |A| ≠ 0

gks rks O;qRØe.kh;  (non-singular) dgrs gSa

  (iv) ;fn A ,d dksfV n dk oxZ vkO;wg gS rks  |adj A| = |A|n–1 gksrk gSA

   (v)    ;fn  A vkSj B leku dksfV dh O;qRØe.kh; vkO;wg gSa rks AB rFkk BA Hkh mlh dksfV dh
O;qRØe.kh; vkO;wg gksaxsA

  (vi)    vkO;wgksa osQ xq.kuiQy dk lkjf.kd muosQ Øe'k% lkjf.kdksa osQ xq.kuiQy osQ leku gksrk gSA
vFkkZr~ |AB| = |A| |B|

 (vii)  ;fn AB = BA = I gks tgk¡ A vkSj B oxZ vkO;wg gSa rc B dks A dk O;qRØe dgrs gSa vkSj
bls B = A–1  fy[krs gSaA blosQ vfrfjDr B–1 =  (A–1)–1 = A gksrk gSA

(viii)   vkO;wg A O;qRØe.kh; gksrk gS ;fn vkSj osQoy ;fn |A| ≠  0  gksA

  (ix)  ;fn A ,d O;qRØe.kh; vkO;wg gS rc A–1 = 
1

| A |
(adj A)

4.1.8 jSf[kd lehdj.kksa osQ fudk; (System of Linear equations)

    (i) fuEufyf[kr lehdj.k fudk; ij fopkj dhft,

a
1
x + b

1
 y + c

1
 z = d

1

a
2
x + b

2
 y + c

2
 z = d

2

a
3
x + b

3
 y + c

3
 z = d

3
,

vkO;wgksa osQ :i esa bu lehdj.kksa dks A X = B, ls O;Dr dj ldrs gSa tgk¡

A = 

1 1 1 1

2 2 2 2

3 3 3 3

, X B

a b c x d

a b c y d

a b c z d

    
    

= =    
        

vkSj
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68   iz'u iznf'kZdk

(ii) lehdj.k AX = B osQ vf}rh; (unique) gy dks X = A–1B, tgk¡ |A| ≠ 0 gS }kjk fn;k
tkrk gSA

(iii) lehdj.kksa dk ,d fudk; laxr ;k vlaxr gksrk gS ;fn blosQ gy dk vfLrRo gS vFkok
ugha gSA

(iv) vkO;wg lehdj.k AX = B esa oxZ vkO;wg  A osQ fy,

(a) ;fn |A| ≠ 0, rks vf}rh; gy vfLrRo gSA

(b) ;fn |A| = 0 vkSj (adj A) B ≠ 0, rks fdlh gy dk vfLrRo ugha gSA

(c) ;fn  |A| = 0 vkSj (adj A) B = 0, rks fudk; laxr rFkk vuar gy gksrs gSaA

4.2 gy fd, gq, mnkgj.k (Solved Examples)

y?kq mÙkjh; (S.A.)

mnkgj.k 1 ;fn 
2 5 6 5

8 8 3

x

x
=  , rks x Kkr dhft,A

gy  gesa fn;k gS  
2 5 6 5

8 8 3

x

x
=  blfy,

2x2 – 40 = 18 – 40 ⇒  x2   = 9   ⇒    x  = ± 3

mnkgj.k 2 ;fn 

2

2
1

2

1 1 1 1

1 ,

1

x x

y y yz zx xy

x y zz z

∆ = ∆ =  , rks fl¼ dhft, fd  ∆ + ∆
1
 = 0

gy  gesa fn;k gS 1

1 1 1

yz zx xy

x y z

∆ =

iafDr;ksa vkSj LraHkksa dk ijLij ifjorZu djus ij gesa izkIr gksrk gS
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1

1

1

1

yz x

zx y

xy z

∆ =
     

2

2

2

1
x xyz x

y xyz y
xyz

z xyz z

=

=  

2

2

2

1

1

1

x x
xyz

y y
xyz

z z
, C

1
 vkSj C

2 
dk ijLij ifjorZu djus ij

= 

2

2

2

1

(–1) 1 –

1

x x

y y

z z

= ∆

⇒ ∆
1
 +  ∆   =  0

mnkgj.k 3 fcuk izlj.k fd,] fn[kkb, fd

2 2

2 2

cosec cot 1

cot cosec 1

42 40 2

θ θ

∆ = θ θ −
  = 0

gy  C
1
 → C

1
 – C

2
 – C

3
  dk iz;ksx djus ij ge ikrs gSa fd

2 2 2

2 2 2

cosec – cot –1 cot 1

cot – cosec 1 cosec 1

0 40 2

θ θ θ

∆ = θ θ + θ −
   =  

2

2

0 cot 1

0 cosec 1 0

0 40 2

θ

θ − =

mnkgj.k  4  n'kkZb, fd 

x p q

p x q

q q x

∆ =  = (x – p) (x2 + px – 2q2)
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70   iz'u iznf'kZdk

gy   C
1
 → C

1
 – C

2
  dk iz;ksx djus ij ge ikrs gSa fd

0

x p p q

p x x q

q x

−

∆ = −   

1

( ) 1

0

p q

x p x q

q x

= − −

0 2

( ) 1

0

p x q

x p x q

q x

+

= − − ,   R
1
 → R

1
 + R

2 
dk iz;ksx djus ij

C
1 
osQ vuqfn'k izlj.k djus ij ge ikrs gSa

2 2( ) ( 2 )x p px x q∆ = − + −  
= 

 

2 2( ) ( 2 )x p x px q− + −

mnkgj.k  5 ;fn  

0

0

0

b a c a

a b c b

a c b c

− −

∆ = − −

− −

, nks fn[kkb, fd ∆ = 0 gSA

gy  iafDr;ksa rFkk LrHkksa dk ijLij fofue; djus ij ge ikrs gSa fd 
0

0

0

a b a c

b a b c

c a c b

− −

∆ = − −

− −

R
1
, R

2
 vkSj R

3
 esa  ‘–1’ mHk;fu"B ysus ij ge ikrs gSa

3

0

(–1) 0 –

0

b a c a

a b c b

a c b c

− −

∆ = − − = ∆

− −

⇒ 2 ∆   = 0 ;k  ∆   = 0

mnkgj.k 6 fl¼ dhft, fd (A–1)′ = (A′)–1, tgk¡ A ,d O;qRØe.kh; vkO;wg gSA

gy  D;ksafd A O;qRØe.kh; vkO;wg gS blfy, |A| ≠ 0

ge tkurs gSa fd |A| = |A′| ijarq  |A| ≠ 0. blfy, |A′| ≠ 0    vFkkZr~] A′ Hkh O;qRØe.kh; vkO;wg gSA
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ge tkurs gSa fd  AA–1 = A–1 A = I

nksuksa vksj vkO;wgksa dk ifjorZ ysus ij ge ikrs gSa

(A–1)′  A′ = A′ (A–1)′ = (I)′  = I

vr%  (A–1)′ vkO;wg A′ dk O;qRØe gS vFkkZr~  (A′)–1 = (A–1)′

nh?kZ mÙkjh; (L.A.)

mnkgj.k 7  ;fn 

2 3

1 1

3 2

x

x

x

∆ = = 0, dk ,d ewy x = – 4 gks rks vU; nks ewyksa dks Kkr dhft,A

gy   R
1
 → (R

1
 + R

2
 + R

3
) dk iz;ksx djus ij ge ikrs gSa fd

4 4 4

1 1

3 2

x x x

x

x

+ + +

.

R
1 
ls mHk;fu"B (x + 4) ysus ij ge ikrs gSa

1 1 1

( 4) 1 1

3 2

x x

x

∆ = +

C
2
 → C

2
 – C

1
, C

3
 → C

3
 – C

1
, osQ iz;ksx ls ge ikrs gSa

1 0 0

( 4) 1 1 0

3 1 3

x x

x

∆ = + −

− −
.

R
1
 osQ vuqfn'k izlj.k djus ij ge ikrs gSa

 
∆ =  (x + 4) [(x – 1) (x – 3) – 0].  ijarq  ∆ = 0 fn;k gS blfy,

x = – 4, 1, 3

vr% x = – 4 osQ vfrfjDr vU; nks ewy 1 rFkk 3 gSaA
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72   iz'u iznf'kZdk

mnkgj.k 8 ,d f=kHkqt ABC esa ;fn

2 2 2

1 1 1

1 sin A 1 sin B 1 sin C 0

sinA +sin A sinB+sin B sinC+sin C

+ + + =

rks fl¼ dhft, fd ∆ABC ,d lef}ckgq f=kHkqt gSA

gy   ekuk  ∆ =  
2 2 2

1 1 1

1 sin A 1 sin B 1 sin C

sinA +sin A sinB+sin B sinC+sin C

+ + +

            =  
2 2 2

1 1 1

1 sin A 1 sin B 1 sin C

cos A cos B cos C

+ + +

− − −
 , R

3
 → R

3
 –  R

2

=  
2 2 2 2 2

1 0 0

1 sin A sin B sin A sin C sin B

cos A cos A cos B cos B cos C

+ − −

− − −
, (C

3
 → C

3
 – C

2 
 vkSj C

2
 → C

2
 – C

1
)

R
1 
osQ vuqfn'k izlj.k djus ij ge ikrs gSa

         ∆ = (sinB – sinA) (sin2C – sin2B) – (sinC – sin B) (sin2B – sin2A)

= (sinB – sinA) (sinC – sinB) (sinC – sin A) = 0

⇒ sinB – sinA = 0  ;k  sinC – sinB ;k sinC – sinA = 0

⇒ A = B ;k B = C ;k C = A

vFkkZr~ f=kHkqt ABC lef}ckgq f=kHkqt gSA

mnkgj.k 9  fn[kkb, fd ;fn lkjf.kd 

3 2 sin3

7 8 cos2 0

11 14 2

− θ

∆ = − θ =

−

gS rc  sinθ = 0 ;k 
1

2
gksxkA
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gy  R
2
 → R

2
 + 4R

1
 vkSj R

3
 → R

3
 + 7R

1
 osQ iz;ksx ls ge ikrs gSa fd

3 2 sin 3

5 0 cos 2 4sin 3 0

10 0 2+7sin3

− θ

θ + θ =

θ

;k           2 [5 (2 + 7 sin3θ) – 10 (cos2θ + 4sin3θ)] = 0

;k 2 + 7sin3θ – 2cos2θ – 8sin3θ = 0

;k 2 – 2cos 2θ  – sin 3θ  = 0

;k sinθ  (4sin2θ  + 4sinθ  – 3) = 0

;k sinθ = 0 ;k (2sinθ – 1) = 0 ;k (2sinθ + 3) = 0

;k sinθ = 0 ;k sinθ = 
1

2
 (D;ksa ?)

oLrqfu"B iz'u (Objective Type Questions)

mnkgj.k 10 vkSj 11 esa fn, x, pkj fodYiksa esa ls izR;sd osQ fy, lgh mÙkj pqfu,&

mnkgj.k  10  ;fn  

2

2
1

2

A 1 A B C

B 1

C 1

x x

y y x y z

zy zx xyz z

∆ = ∆ =rFkk ,  rc

(A)  ∆
1
 = – ∆ (B)  ∆ ≠ ∆

1
(C)  ∆  – ∆

1 
= 0       (D) buesa ls dksbZ ugha

gy  lgh mÙkj (C) gS D;ksafd 1

A B C

x y z

zy zx xy

∆ =   

A

B

C

x yz

y zx

z xy

=

= 

2

2

2

A
1

B

C

x x xyz

y y xyz
xyz

z z xyz

= 

2

2

2

A 1

B 1

Cz 1

x x
xyz

y y
xyz

z
  = ∆
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mnkgj.k 11  ;fn  x, y ∈ R, rc lkjf.kd 

cos sin 1

sin cos 1

cos( ) sin( ) 0

x x

x x

x y x y

−

∆ =

+ − +

 fdl varjky esa gS

(A) 2, 2  −
  

(B) [–1, 1] (C) 2,1  −
  

(D) 1, 2,  − −
  

gy  lgh mÙkj (A) gSA okLro esa R
3
→ R

3
 – cosyR

1
 + sinyR

2
 osQ iz;ksx ls gesa izkIr gksrk gS

cos sin 1

sin cos 1

0 0 sin cos

x x

x x

y y

−

∆ =

−
.

R
3 
osQ vuqfn'k izlj.k djus ij ge ikrs gSa

∆ = (siny – cosy) (cos2x + sin2x)

    = (siny – cosy) = 
1 1

2 sin cos
2 2

y y
  

−
  

  

    = 2 cos sin sin cos
4 4

y y
π π  

−
  
  

    = 2  sin (y – 
4

π
)

blfy,  – 2 ≤ ∆ ≤ 2

mnkgj.k 12 ls 14 rd izR;sd esa fjDr LFkku dks Hkfj,&

mnkgj.k  12 ;fn A, B, C ,d f=kHkqt osQ dks.k gSa rc

2

2

2

sin A cotA 1

sin B cotB 1 ................

sin C cotC 1

∆ = =

gy  mÙkj 0 gSA R
2
 → R

2
 – R

1
 rFkk R

3
 → R

3
 – R

1
 dk iz;ksx dhft,A

mnkgj.k 13 lkjf.kd 

23 3 5 5

15 46 5 10

3 115 15 5

+

∆ = +

+

  = _________
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gy  mÙkj 0 gSA C
2
 vkSj C

3 
ls mHk;fu"B 5  fudkfy, vkSj mlosQ ckn C

1 →  C
3
 – 3  C

2 
osQ

iz;ksx ls ok¡fNr ifj.kke izkIr gksxkA

mnkgj.k 14  lkjf.kd

2 2

2 2 2

2 2

sin 23 sin 67 cos180

sin 67 sin 23 cos 180 _______.

cos180 sin 23 sin 67

° ° °

∆ = − ° − ° ° =

° ° °

gy  ∆ = 0  gSA  C
1
 → C

1
 + C

2
 + C

3
 dk iz;ksx dhft,A

crkb, fd mnkgj.k 15 ls 18 rd fn, x, dFku lR; gSa ;k vlR;&

mnkgj.k  15   lkjf.kd

cos( ) sin ( ) cos 2

sin cos sin

cos sin cos

x y x y y

x x y

x x y

+ − +

∆ =

−
, x  ls Lora=k gSA

gy   lR; gSA R
1
 →  R

1
 + sinyR

2
 + cosy R

3 
 dk iz;ksx dhft, vkSj fiQj ljy dhft,A

mnkgj.k  16  lkjf.kd

2 4
1 1 1

2 4
2 2 2

1 1 1

C C C

C C C

n n n

n n n

+ +

+ +
 = 8

gy   lR; gSA

mnkgj.k 17  ;fn 

5 2

A 2 3

1 1

x

y

z

  

  
=

  

  
  

, xyz  = 80, 3x + 2y + 10z = 20,  rc

A adj.

81 0 0

A 0 81 0

0 0 81

  

  
=
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gy : vlR;

mnkgj.k 18  ;fn 
–1

1 5
4

2 20 1 3
1 3

A 1 2 , A 3
2 2

2 3 1
1 1

2 2

x

y

  

−
  

    

    
= = − −

    

    
  

  

    

rc  x = 1, y = – 1

gy   lR;

4.3 iz'ukoyh

y?kq mÙkjh; (S.A.)

lkjf.kdksa osQ xq.k/eks± dk iz;ksx djosQ iz'u 1 ls 6 rd osQ eku fudkfy,&

1.

2 1 1

1 1

x x x

x x

− + −

+ +
2.

a x y z

x a y z

x y a z

+

+

+

3.

2 2

2 2

2 2

0

0

0

xy xz

x y yz

x z zy
4.

3

3

3

x x y x z

x y y z y

x z y z z

− + − +

− −

− −

5.

4

4

4

x x x

x x x

x x x

+

+

+
6.    

2 2

2 2

2 2

a b c a a

b b c a b

c c c a b

− −

− −

− −

lkjf.kdksa osQ xq.k/eks± dk iz;ksx djosQ iz'u 7 ls 9 rd fl¼ dhft,A

7.     8. 9.
2 2

2 2

2 2

0

y z yz y z

z x zx z x

x y xy x y

+

+ =

+

4

y z z y

z z x x xyz

y x x y

+

+ =

+

2

3

2 2 1 1

2 1 2 1 ( 1)

3 3 1

a a a

a a a

+ +

+ + = −
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10. ;fn A + B + C = 0 rks fl¼ dhft, fd 

1 cosC cos B

cosC 1 cosA 0

cosB cosA 1

=

11. ;fn ,d leckgq f=kHkqt osQ 'kh"kZ (x
1
, y

1
), (x

2
, y

2
), (x

3
, y

3
) rFkk f=kHkqt dh Hkqtkvksa

dh yackbZ  ‘a’ gS rks fl¼ dhft, fd  

2

1 1 4

2 2

3 3

1
3

1
4

1

x y
a

x y

x y

=

12. θ dk og eku Kkr dhft, tks  

1 1 sin 3

4 3 cos2 0

7 7 2

θ 
 
− θ = 
 − − 

 dks larq"V djrk gksA

13. ;fn  

4 4 4

4 4 4 0

4 4 4

x x x

x x x

x x x

− + +  

  
+ − + =

  

  + + −
  

, rks x dk eku Kkr dhft,A

14. ;fn a
1
, a

2
, a

3
, ..., a

r
 G.P. esa gSa rks fl¼ dhft, fd lkjf.kd

1 5 9

7 11 15

11 17 21

r r r

r r r

r r r

a a a

a a a

a a a

+ + +

+ + +

+ + +

  r ls Lora=k gSA

15. n'kkZb, fd a osQ fdlh Hkh eku osQ fy, fcanq  (a + 5, a – 4), (a – 2, a + 3) vkSj
(a, a) ,d ljy js[kk esa ugha gSA

16. n'kkZb, fd f=kHkqt ABC ,d lef}ckgq f=kHkqt gS ;fn lkjf.kd

2 2 2

1 1 1

1 cos A 1 cos B 1 cosC 0

cos A cosA cos B cosB cos C cosC

 
 

∆ = + + + = 
 + + + 
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17. ;fn  

0 1 1

A 1 0 1

1 1 0

  

  
=

  

  
  

  rks A–1  Kkr dhft, vkSj n'kkZb, fd 
2

–1 A 3I
A

2

−
= .

nh?kZ mÙkjh; (L.A.)

18. ;fn 
1 2 0

A 2 1 2

0 1 1

 
 

= − − − 
 − 

, rks A–1 Kkr dhft,A

A–1 dk iz;ksx djosQ jSf[kd lehdj.kksa osQ fudk; x – 2y = 10 , 2x –  y – z = 8,

–2y + z = 7 dks gy dhft,A

19. vkO;wg fof/ ls lehdj.k fudk; 3x + 2y – 2z = 3,  x + 2y + 3z = 6, 2x – y + z = 2

dks gy dhft,A

20. ;fn 

2 2 4 1 1 0

A 4 2 4 , B 2 3 4

2 1 5 0 1 2

− −    

    
= − − =

    

    −
    

, rks BA Kkr dhft, vkSj bldk iz;ksx

lehdj.k fudk; y + 2z = 7, x – y = 3,  2x + 3y + 4z = 17 dks gy djus osQ fy, dhft,A

21. ;fn  a + b + c ≠ 0 vkSj  0

a b c

b c a

c a b

= , rks fl¼ dhft, fd a = b = c

22. fl¼ dhft, fd 

2 2 2

2 2 2

2 2 2

bc a ca b ab c

ca b ab c bc a

ab c bc a ca b

− − −

− − −

− − −

 , a + b + c ls foHkkftr gksrk gSA

bldk HkkxiQy Hkh Kkr dhft,A

23. ;fn  x + y + z = 0, rks fl¼ dhft, fd 

xa yb zc a b c

yc za xb xyz c a b

zb xc ya b c a

=
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cgqfodYih; iz'u (Objective Type Questions)

iz'u 24 ls 37 rd izR;sd osQ fy, fn, x, pkj fodYiksa esa ls lgh fodYi pqfu,&

24. ;fn  
2 5 6 2

8 7 3

x

x

−
= , rc x dk eku gS

(A)  3 (B)  ± 3(C)  ± 6 (D)  6

25. lkjf.kd 

a b b c a

b a c a b

c a a b c

− +

− +

− +
 dk eku gS

(A)  a3 + b3 + c3 (B)  3 abc

(C)  a3 + b3 + c3 – 3abc (D)  buesa ls dksbZ ugha

26. ,d f=kHkqt dk {ks=kiQy 9 oxZ bdkbZ gS ftlds 'kh"kZ  (–3, 0), (3, 0) vkSj (0, k) gSa rks k

dk eku gksxk

(A)  9 (B)  3

(C)  – 9 (D)  6

27. lkjf.kd  

2

2 2

2

b ab b c bc ac

ab a a b b ab

bc ac c a ab a

− − −

− − −

− − −

 cjkcj gS

(A)  abc (b–c) (c – a) (a – b) (B) (b–c) (c – a) (a – b)

(C)  (a + b + c) (b – c) (c – a) (a – b) (D) buesa ls dksbZ ugha

28. varjky 
4 4

x
π π

− ≤ ≤  esa lkjf.kd 

sin cos cos

cos sin cos 0

cos cos sin

x x x

x x x

x x x

=  osQ fofHkUu okLrfod ewyksa

dh la[;k gS

(A)  0 (B)  2 (C)  1 (D)  3
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29. ;fn  A, B vkSj C ,d f=kHkqt osQ dks.k gSa rks lkjf.kd

1 cosC cos B

cosC 1 cos A

cosB cosA 1

−

−

−

 cjkcj gS

(A)  0 (B)  – 1 (C)  1 (D)  buesa ls dksbZ ugha

30. ;fn  f (t) = 

cos 1

2sin 2

sin

t t

t t t

t t t

, rc  20

( )
lim
t

f t

t→
cjkcj gS

(A)  0 (B)  – 1 (C)  2 (D)  3

31. ;fn θ ,d okLrfod la[;k gS rc  

1 1 1

1 1 sin 1

1 cos 1 1

∆ = + θ

+ θ

dk vf/dre eku gSA

(A)  
1

2
(B)  

3

2
(C)  2 (D)  

2 3

4

32. ;fn  f  (x) = 

0

0

0

x a x b

x a x c

x b x c

− −

+ −

+ +

 , rc

(A)  f (a) = 0 (B)  f (b) = 0 (C)  f (0) = 0 (D)  f (1) = 0

33. ;fn  A  = 

2 3

0 2 5

1 1 3

λ −  

  

  

  
  

 , rc A–1 dk vfLrRo gS ;fn

(A)  λ = 2 (B)  λ ≠  2 (C)   λ ≠ – 2 (D)  buesa ls dksbZ ugha

34. ;fn  A vkSj B O;qRØe.kh; vkO;wg gaS rc fuEu esa ls dkSu lk lR; ugha gS\

(A)  adj A = |A|. A–1 (B)  det(A)–1 = [det (A)]–1

(C)  (AB)–1 = B–1 A–1 (D)  (A + B)–1 = B–1 + A–1
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35. ;fn  x, y, z esa dksbZ Hkh 'kwU; ugha gS vkSj  

1 1 1

1 1 1 0

1 1 1

x

y

z

+

+ =

+

, gS rc

x–1 + y–1 + z–1 cjkcj gS

(A)  x y z (B)  x–1 y–1 z–1 (C)  – x  – y  – z (D)  –1

36. lkjf.kd  

2

2

2

x x y x y

x y x x y

x y x y x

+ +

+ +

+ +

 dk eku gS

(A)  9x2 (x + y)      (B)  9y2 (x + y) (C)  3y2 (x + y)      (D) 7x2 (x + y)

37.      'a'  osQ ,sls nks eku gSa ftuosQ fy, ∆ =

1 –2 5

2 1

0 4 2

a

a

− = 86, gS rks bu nks la[;kvksa dk ;ksx gS

(A)  4 (B)  5 (C)  – 4 (D)  9

fjDr LFkku Hkfj,&

38. ;fn A ,d 3 × 3 dksfV dk vkO;wg gS rks |3A| = _______

39. ;fn A ,d 3 × 3 dksfV dk O;qRØe.kh; vkO;wg gS rc |A–1 |  = _______

40. ;fn x, y, z ∈ R, rc lkjf.kd 

( ) ( )

( ) ( )

( ) ( )

2 2
– –

2 2
– –

2 2
– –

2 2 2 2 1

3 3 3 3 1

4 4 4 4 1

x x x x

x x x x

x x x x

+ −

+ −

+ −

 cjkcj gS _______A

41. ;fn cos2θ = 0, rc 

2
0 cos sin

cos sin 0 ________.

sin 0 cos

θ θ

θ θ =

θ θ

42. ;fn A ,d 3 × 3 dksfV dk vkO;wg gS rc (A2)–1  = ________

43. ;fn A ,d 3 × 3 dksfV dk vkO;wg gS rc A osQ lkjf.kd osQ lHkh mi&lkjf.kdksa dh la[;k
________ gSA
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44. ,d lkjf.kd A dh fdlh iafDr osQ vo;oksa vkSj muosQ laxr lg[kaMksa osQ xq.kuiQy dk
;ksx  _________ osQ cjkcj gksrk gSA

45. ;fn lehdj.k  
3 7

2 2

7 6

x

x

x

 = 0  dk ,d ewy x = – 9 gS rc blosQ vU; nks ewy

__________ gSaA

46.

0

0

0

xyz x z

y x y z

z x z y

−

− −

− −

  = __________

47. ;fn  f (x)  =  

17 19 23

23 29 34

41 43 47

(1 ) (1 ) (1 )

(1 ) (1 ) (1 )

(1 ) (1 ) (1 )

x x x

x x x

x x x

+ + +

+ + +

+ + +

 = A + Bx + Cx2 + ..., gS rc

A =  ________

crkb, fd iz'u 48 ls 58 rd fn, x, dFku lR; gSa ;k vlR;&

48. ( )
–1

3
A  = ( )

3
1

A
−

, tgk¡ A ,d oxZ vkO;wg gS vkSj  |A| ≠ 0 gSA

49. (aA)–1 = 
–11

A
a

, tgk¡ a  ,d okLrfod la[;k gSSs vkSj A ,d oxZ vkO;wg gSA

50. |A–1| ≠ |A|–1 , tgk¡ A O;qRØe.kh; vkO;wg gSA

51. ;fn A vkSj B dksfV 3 osQ vkO;wg gSa vkSj |A| = 5, |B| = 3, rc |3AB|  = 27 × 5 × 3 = 405.

52. ;fn rhu dksfV osQ ,d lkjf.kd dk eku 12 gS rc blosQ izR;sd vo;o dks blosQ
lg[kaM ls cnyus ij izkIr lkjf.kd dk eku 144 gksxkA

53.

1 2

2 3 0

3 4

x x x a

x x x b

x x x c

+ + +

+ + + =

+ + +

, tgk¡ a, b, c, A.P esa gSA

54. |adj. A| = |A|2 , tgk¡ A ,d dksfV 2 dk oxZ vkO;wg gSA
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55. lkjf.kd  

sin A cos A sin A +cosB

sin B cos A sin B+cosB

sin C cos A sin C+cosB

= 0

56. ;fn lkjf.kd 
+

x a p u l f

y b q v m g

z c r w n h

+ + +

+ + +

+ +

 dks dksfV 3 osQ K lkjf.kdksa esa ,sls fo?kfVr fd;k

tk, fd muosQ izR;sd vo;o esa osQoy ,d in gks rc K dk eku 8 gSA

57. ;fn 16

a p x

b q y

c r z

∆ = = ,  gS rc 1 32

p x a x a p

q y b y b q

r z c z c r

+ + +

∆ = + + + =

+ + +

gksxkA

58.

1 1 1

1 (1 sin ) 1

1 1 1 cos

+ θ

+ θ

dk vf/dre eku 
1

2
 gSA
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