
3.1 lexz voyksdu (Overview)

3.1.1 vkO;wg la[;kvksa (;k iQyuksa) dk ,d vk;rkdkj Øfer Øe foU;kl gSA mnkgj.kkFkZ,

A = 

4 3

4 3

3 4

x

x

x

  

  

  

  
  

la[;kvksa (;k iQyuksa)vkO;wg osQ vo;o ;k izfof"B;k¡ dgrs gSaA

vkO;wg osQ vo;oksa dh {kSfr”k js[kk,¡] vkO;wg dh iafDr;k¡ (Rows) rFkk mQèoZ js[kk,¡ vkO;wg osQ
LraHk (Columns) dgykrs gSaA

3.1.2 vkO;wg dh dksfV (Order of a matrix)

m iafDr;ksa rFkk n LraHkksa okys fdlh vkO;wg dks  m × n dksfV (Order)  dk vkO;wg vFkok osQoy
m × n vkO;wg dgrs gSaA

mi;qZDr mnkgj.k esa] A ,d 3 × 3 dksfV dk vkO;wg vFkkZr~ 3 × 3 vkO;wg gSA

O;kid :i esa ,d  m × n vkO;wg dk fuEufyf[kr vk;rkdkj Øe foU;kl gksrk gS%

A = [a
ij
]

m × n
  = 

11 12 13 1

21 22 23 2

1 2 3

n

n

m m m mn m n

a a a a

a a a a

a a a a
×

 
 
 
 
 
 







1≤ i ≤ m, 1≤ j ≤ n rFkk  i,  j ∈ N.

vo;o a
ij
 og vo;o gS tks i oha iafDr vkSj j osa LraHk esa fLFkr gksrk gS rFkk bls

A  dk (i, j)ok¡ vo;o dgrs gSaA  m × n vkO;wg esa vo;oksa dh la[;k mn gksrh gSA

vè;k; 3

vkO;wg
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3.1.3 vkO;wg osQ izdkj  (Types of Matrices)

  (i) ,d vkO;wg] iafDr vkO;wg dgykrk gS ;fn mlesa osQoy ,d iafDr gksrh gSA

 (ii) ,d vkO;wg] LraHk vkO;wg dgykrk gS ;fn mlesa osQoy ,d LraHk gksrk gSA

(iii) ,d vkO;wg ftlesa iafDr;ksa dh la[;k LraHkksa dh la[;k osQ leku gksrh gS] ,d oxZ
vkO;wg (Square matrix) dgykrk gSA vr% ,d  m × n vkO;wg] oxZ vkO;wg
dgykrk gS ;fn m = n gks vkSj mls ‘n’ dksfV dk oxZ vkO;wg dgrs gSaA

(iv) ,d oxZ vkO;wg B = [b
ij
]

n×n
 fod.kZ vkO;wg (Diagonal matrix) dgykrk gS ;fn

fod.kZ osQ vfrfjDr blosQ lHkh vU; vo;o 'kwU; gksrs gSa vFkkZr~ ,d vkO;wg
B = [b

ij
]

n×n
 fod.kZ vkO;wg dgykrk gS ;fn b

ij
 = 0, tc i ≠ j gksA

 (v) ,d fod.kZ vkO;wg] vfn'k vkO;wg (Scalar matrix) dgykrk gS ;fn blosQ fod.kZ
osQ vo;o leku gksrs gSa] vFkkZr~ ,d oxZ vkO;wg B = [b

ij
]

n×n
 vfn'k vkO;wg

dgykrk gS ;fn b
ij
 = 0, tc i ≠ j, b

ij
 = k, tc i = j, tgk¡ k dksbZ vpj gSA

(vi) ,d oxZ vkO;wg ftlosQ fod.kZ osQ lHkh vo;o ,d gksrs gSa rFkk 'ks"k vU; lHkh
vo;o 'kwU; gksrs gSa] rRled vkO;wg (Identity matrix) dgykrk gSA

nwljs 'kCnksa esa] oxZ vkO;wg A = [a
ij
]

n×n 
,d rRled vkO;wg gS ;fn  a

ij
 = 1, tc

i = j gks rFkk a
ij
 = 0, tc i ≠ j gksA

           (vii) ,d vkO;wg] 'kwU; vkO;wg ;k fjDr vkO;wg dgykrk gS ;fn blosQ lHkh vo;o 'kwU;
gksaA ge 'kwU; vkO;wg dks O }kjk fu:fir djrs gSaA

          (viii) nks vkO;wg A = [a
ij
] rFkk B = [b

ij
] leku dgykrs gSa ;fn

(a)  os leku dksfV osQ gksa] rFkk

(b)  A dk izR;sd vo;o] B osQ laxr vo;o osQ leku gks] vFkkZr~] i rFkk  j osQ
 lHkh ekuksa osQ fy, a

ij
 = b

ij
 gksA

3.1.4  vkO;wgksa dk ;ksx  (Addition of matrices)

nks vkO;wgksa dk ;ksx rHkh laHko gS tc os leku dksfV osQ gksaA

3.1.5 ,d vkO;wg dk ,d vfn'k ls xq.ku (Multiplication of matrix by a scalar)

;fn A = [a
ij
] 

m×n
 ,d vkO;wg gS rFkk k ,d vfn'k gS rks kA ,d ,slk vkO;wg gS ftls  A osQ izR;sd

vo;o dks k ls xq.kk djosQ izkIr fd;k tkrk gS] vFkkZr~] kA = [ka
ij
]

m×n

42   iz'u iznf'kZdk
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3.1.6 vkO;wg dk ½.k vkO;wg (Negative of a matrix)

fdlh vkO;wg A dk ½.k vkO;wg –A ls fu:fir gksrk gSA ge  –A dks (–1)A }kjk ifjHkkf"kr djrs gSaA

3.1.7 vkO;wgksa dk xq.ku  (Multiplication of matrices)

nks vkO;wgksa  A vkSj B  dk xq.kuiQy rHkh AB ifjHkkf"kr gksrk gS tc A  osQ LraHkksa dh la[;k] B

dh iafDr;ksa dh la[;k osQ leku gksrh gSA

eku yhft, fd A = [a
ij
], ,d  m × n dksfV dk vkO;wg gS vkSj B = [b

jk
], ,d n × p dksfV

dk vkO;wg gSA rc A vkSj B vkO;wgksa  dk xq.kuiQy] ,d m × p dksfV dk vkO;wg C gksrk gSA vkO;wg
C dk (i, k)ok¡ vo;o  c

ik
 izkIr djus osQ fy, ge A dh ioha iafDr vkSj B osQ kosa LraHk dks ysrs

gSa vkSj fiQj muosQ vo;oksa dk Øekuqlkj xq.ku djrs gSa vkSj fiQj bu lHkh xq.kuiQyuksa dk ;ksxiQy
Kkr dj ysrs gSa] vFkkZr~

c
ik
 = a

i1
 b

1k
 + a

i2
 b

2k
 + a

i3
 b

3k
 + ... + a

in
 b

nk

vkO;wg C = [c
ik
]

m×p
 A rFkk B dk xq.kuiQy gSA

fVIi.kh

1. ;fn AB ifjHkkf"kr gS rc ;g vko';d ugha gSa fd BA Hkh ifjHkkf"kr gksA

2. ;fn A vkSj B Øe'k% m × n rFkk k × l, dksfV osQ vkO;wg gaS rc nksuksa AB rFkk BA

rHkh vkSj osQoy rHkh ifjHkkf"kr gkasxs tc n = k rFkk l = m gksA

3. ;fn AB vkSj BA nksuksa ifjHkkf"kr gSa rks ;g vko';d ugha gS fd AB = BA gksA

4. ;fn nks vkO;wgksa dk xq.kuiQy ,d 'kwU; vkO;wg gks rks ;g vko';d ugha gS fd muesa
ls ,d 'kwU; vkO;wg gSA

5. leku dksfV osQ rhu A, B vkSj C vkO;wgksa osQ fy, ;fn A = B, gks rc  AC = BC

gksxk ijarq bldk foykse lR; ugha gSA

6. A. A = A2, A. A. A = A3, bR;kfn

3.1.8 vkO;wg dk ifjorZ  (Transpose of a Matrix)

1. ;fn A = [a
ij
]  ,d m × n dksfV dk vkO;wg gS rks A dh iafDr;ksa rFkk LraHkkas dks ijLij

cnyus (interchange) ls izkIr gksus okyk vkO;wg A dk ifjorZ dgykrk gSA

vkO;wg A osQ ifjorZ dks A′ ;k (AT) ls fu:fir djrs gSaA nwljs 'kCnksa esa] ;fn
A = [a

ij
]

m×n
 gks rks AT = [a

ji
]

n×m
 gksxkA
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44    iz'u iznf'kZdk



2.  vkO;wgksa osQ ifjorZ osQ xq.k/eZ (Properties of transpose of a matrix)

mi;qDr dksfV osQ fdUgha A rFkk B vkO;wgksa osQ fy,

(i)   (AT)T = A (ii)  (kA)T = kAT (tgk¡ k dksbZ vpj gS)

(iii)  (A + B)T = AT + BT (iv)  (AB)T = BT AT

3.1.9 lefer vkO;wg rFkk fo"ke lefer vkO;wg (Symmetric Matrix and Skew

Symmetric Matrix)

(i) ,d oxZ vkO;wg A = [a
ij
] lefer vkO;wg dgykrk gS ;fn AT = A gks] vFkkZr~]

i o j osQ izR;sd laHko ekuksa osQ fy, a
ij
 = a

ji
 gksA

(ii) ,d oxZ vkO;wg  A = [a
ij
] fo"ke lefer vkO;wg dgykrk gS ;fn AT = –A gks]

vFkkZr~] i rFkk j osQ izR;sd laHko ekuksa osQ fy,  a
ji
 = –a

ij
 gksA

fVIi.kh : fdlh fo"ke lefer vkO;wg osQ fod.kZ osQ lHkh vo;o 'kwU; gksrs gSaA

(iii) izes; 1: okLrfod vo;oksa okys fdlh oxZ vkO;wg A osQ fy, A + AT ,d lefer
vkO;wg gS rFkk A – AT ,d fo"ke lefer vkO;wg gSA

(iv) fdlh oxZ vkO;wg dks ,d lefer rFkk ,d fo"ke lefer vkO;wgksa osQ ;ksxiQy osQ
:i esa O;Dr fd;k tk ldrk gS vFkkZr~]

T T(A +A ) (A A )
A = +

2 2

−

3.1.10 O;qRØe.kh; vkO;wg  (Invertible Matrices)

;fn A, dksfV m × m] dk ,d oxZ vkO;wg gS vkSj leku dksfV m × m dk ,d vU; vkO;wg
B dk vfLrRo bl izdkj gS fd AB = BA = I gS rks A dks O;qRØe.kh; vkO;wg dgrs gSa
rFkk B dks A dk O;qRØe vkO;wg dgrs gaS vkSj bls  A–1 }kjk fu:fir djrs gSaA

fVIi.kh

1. fdlh vk;rkdkj vkO;wg dk O;qRØe vkO;wg ugha gksrk gS D;ksafd xq.kuiQy  AB

rFkk BA osQ ifjHkkf"kr vkSj leku gksus osQ fy, ;g vfuok;Z gS fd A rFkk B
leku dksfV osQ oxZ vkO;wg gksaA

2. ;fn vkO;wg  B, vkO;wg A dk O;qRØe gS rks vkO;wg  A, vkO;wg B dk O;qRØe gksrk gSA
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3. (O;qRØe vkO;wg dh vf}rh;rk)% fdlh oxZ vkO;wg dk O;qRØe vkO;wg]
;fn mldk vfLrRo gS rks og vf}rh; gksrk gSA

4. ;fn A rFkk B leku dksfV osQ O;qRØe.kh; vkO;wg gksa rks (AB)–1 = B–1A–1 gksrk gSA

3.1.11 izkjafHkd iafDr rFkk LraHk lafØ;kvksa osQ iz;ksx }kjk ,d vkO;wg dk O;qRØe
(Inverse of a matrix using elementary row or column operations)

izkjafHkd iafDr lafØ;kvksa osQ iz;ksx }kjk  A–1 Kkr djus osQ fy,] A = IA fyf[k, vkSj iafDr
lafØ;kvksa dk iz;ksx A = IA ij rc rd djrs jfg, tc rd I = BA ugha fey tkrk gSA bl izdkj
izkIr vkO;wg B, vkO;wg  A  dk O;qRØe gksxkA blh izdkj ;fn ge LraHk lafØ;kvksa osQ iz;ksx }kjk
 A–1 Kkr djuk pkgrs gSa rks  A = AI fyf[k, vkSj  A = AI ij LraHk lafØ;kvksa dk iz;ksx rc rd
djrs jfg, tc rd gesa I = AB izkIr ugha gks tkrk gSA

fVIi.kh : ml n'kk esa tc  A = IA (;k A = AI) ij ,d ;k vf/d izkjafHkd iafDr (;k LraHk)
lafØ;kvksa osQ djus ij ;fn ck,¡ i{k osQ vkO;wg A dh ,d ;k vf/d iafDr;ksa (;k
LarHkksa) osQ lHkh vo;o 'kwU; gks tkrs gSa rks  A–1 dk vfLrRo ugha gksrk gSA

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

y?kq mÙkjh; (Short Answer)

mnkgj.k 1 vkO;wg A = [a
ij
]

2×2
 dh jpuk dhft, ftlosQ vo;o a

ij
 bl izdkj gaS fd

a
ij
 = 

2 sinix
e jx .

gy i = 1, j = 1, osQ fy,]  a
11

  = e2x sin x

i = 1, j = 2, osQ fy,]  a
12

  = e2x sin 2x

i = 2, j = 1, osQ fy,]  a
21

  = e4x sin x

i = 2, j = 2, osQ fy,]  a
22

  = e4x sin 2x

bl izdkj] A = 

2 2

4 4

sin sin 2

sin sin 2

x x

x x

e x e x

e x e x

 
 
 

mnkgj.k 2  ;fn  A = 
2 3

1 2

  

  

  

, B = 
1 3 2

4 3 1

  

  

  

, C = 
1

2

  

  

  

, D = 
4 6 8

5 7 9

  

  

  

, gksa rks A + B,
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46    iz'u iznf'kZdk

B + C, C + D vkSj B + D ;ksxiQyksa esa dkSu ls ;ksxiQy ifjHkkf"kr gSaA

gy  osQoy  B + D gh ifjHkkf"kr gS D;ksafd osQoy leku dksfV osQ vkO;wgksa dk gh ;ksxiQy laHko gSA

mnkgj.k 3 fl¼ dhft, ;fn ,d vkO;wg lefer rFkk fo"ke lefer nksuksa gh gks rks og ,d 'kwU;
vkO;wg gSA

gy   ekuk vkO;wg  A = [a
ij
] nksuksa gh lefer rFkk fo"ke lefer gSA

D;ksafd A ,d fo"ke lefer vkO;wg gS blfy, A′ = –A

vr%  i  rFkk  j osQ lHkh ekuksa osQ fy, a
ij
 = – a

ji
. (1)

iqu%] D;ksafd A ,d lefer vkO;wg gS blfy, A′ = A

vr%  i vkSj  j osQ lHkh ekuksa osQ fy,  a
ji
 = a

ij
(2)

bl izdkj  (1) rFkk (2), ls gesa fuEufyf[kr izkIr gksrk gS

a
ij
 = –a

ij
] lHkh i rFkk  j osQ fy,    ;k 2a

ij
 = 0,

vFkkZr~] lHkh i vkSj  j osQ fy, a
ij 
= 0 gSA vr% A ,d 'kwU; vkO;wg gSA

mnkgj.k 4  ;fn  [ ]
1 2

2 3       =  O
–3 0 8

x
x

   
   
   

 gks rks x dk eku fudkfy,A

gy   fn;k gS

[ ]
1 2

2 3       =  O
–3 0 8

x
x

   
   
   

 ⇒ [ ] [ ]2 9 4     =  0
8

x
x x

  
−

  

  

;k [2x2 – 9x + 32x] = [0]       ⇒  2x2+ 23x = 0

;k x (2x + 23) = 0   ⇒ x = 0, x = 
23

2

−

mnkgj.k  5  ;fn  A ,d 3 × 3 dksfV dk O;qRØe.kh; vkO;wg gS rks fn[kkb, fd fdlh Hkh vfn'k

k ('kwU;srj) osQ fy, kA O;qRØe.kh; gS rFkk (kA)–1 = 
–11

A
k

gy    ge tkurs gSa fd
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(kA) 
–11

A
k

  

  
  

 =  
1

. k
k

  

  
  

 (A. A–1) = 1 (I) = I

vr% (kA), vkO;wg 
–11

A
k

  

  
  

dk O;qRØe gS vFkok (kA)–1 = 
–11

A
k

nh?kZ mÙkjh; (L.A)

mnkgj.k 6  vkO;wg A dks ,d lefer vkO;wg rFkk ,d fo"ke lefer vkO;wg osQ ;ksxiQy osQ :i

esa O;Dr dhft, tgk¡ A = 

2 4 6

7 3 5

1 2 4

−  

  

  

  −  

 gSA

gy   ge tkurs gSa fd ;fn

A = 

2 4 6

7 3 5

1 2 4

−  

  

  

  −  

,  gS rc  A′ = 

2 7 1

4 3 2

6 5 4

  

  
−

  

  −  

vr%]
A + A

2

′
 = 

1

2
 

11 5
2

2 24 11 5
11 3

11 6 3  = 3
2 2

5 3 8
5 3

4
2 2

−  

  

−    

    

    

  −     −
  

    

rFkk
A – A

2

′
 = 

1

2
 

3 7
0

2 20 3 7
3 7

3 0 7  = 0
2 2

7 7 0
7 7

0
2 2

− −  

  

− −    

    

    

  −     −
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48    iz'u iznf'kZdk

bl izdkj]

11 5 3 7
2 0

2 2 2 2 2 4 6
A A A A 11 3 3 7

3  + 0 7 3 5 A.
2 2 2 2 2 2

1 2 4
5 3 7 7

4 0
2 2 2 2

− − −   
   

−    
′ ′+ −     + = = =    

 −     − −   
      

mnkgj.k 7  ;fn A = 

1 3 2

2 0 1

1 2 3

  

  
−

  

  
  

, rks fn[kkb, fd A, lehdj.k  A3–4A2–3A+11I = O dks

larq"V djrk gSA

gy A2 = A × A =  

1 3 2 1 3 2

2 0 1  × 2 0 1

1 2 3 1 2 3

    

    
− −

    

    
    

= 

1 6 2 3 0 4 2 3 6

2 0 1 6 0 2 4 0 3

1 4 3 3 0 6 2 2 9

+ + + + − + 
 

+ − + − + − 
 + + + + − + 

= 

9 7 5

1 4 1

8 9 9

  

  

  

  
  

vkSj] A3 = A2 × A = 

9 7 5 1 3 2

1 4 1  × 2 0 1

8 9 9 1 2 3

    

    
−

    

    
    

21/04/2018



vkO;wg    49

= 

9 14 5 27 0 10 18 7 15

1 8 1 3 0 2 2 4 3

8 18 9 24 0 18 16 9 27

+ + + + − +  

  
+ + + + − +

  

  + + + + − +  

= 

28 37 26

10 5 1

35 42 34

  

  

  

  
  

vc A3 – 4A2 – 3A + 11(I)

=  

28 37 26 9 7 5 1 3 2 1 0 0

10 5 1  – 4 1 4 1  –3 2 0 1  +11 0 1 0

35 42 34 8 9 9 1 2 3 0 0 1

       
       

−       
              

=  

28 36 3 11 37 28 9 0 26 20 6 0

10 4 6 0 5 16 0 11 1 4 3 0

35 32 3 0 42 36 6 0 34 36 9 11

− − + − − + − − + 
 

− − + − + + − + + 
 − − + − − + − − + 

= 

0 0 0

0 0 0

0 0 0

  

  

  

  
  

  = O

mnkgj.k 8  ;fn  
2 3

A =
–1 2

 
 
 

, rks fn[kkb, fd A2 – 4A + 7I = O

bl ifj.kke dk iz;ksx djosQ A5 dk eku Hkh fudkfy,A

gy   ;gk¡  
2 2 3 2 3

A
1 2 1 2

   
=    

− −   
 = 

1 12

4 1

 
 
− 

,

      
8 12

4A =
4 8

− − 
−  

− 
  rFkk  

7 0
7 I=

0 7

 
 
 

.
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50    iz'u iznf'kZdk

blfy, A2 – 4A + 7I 
1 8 7 12 12 0

=
4 4 0 1 8 7

− + − + 
 
− + + − + 

 
0 0

O.
0 0

 
= = 
 

⇒ A2 = 4A – 7 I

vc A3 = A.A2 = A (4A – 7 I)  = 4 (4A – 7 I) – 7A

= 16A – 28 I – 7A  = 9A – 28 I

iqu%         A5 = A3A2

= (9A – 28 I) (4A – 7 I)

= 36A2 – 63A – 112A + 196 I

=  36 (4A – 7 I) – 175A + 196 I

= – 31A – 56 I

            
2 3 1 0

31 56
1 2 0 1

   
= − −   

−   

118 93

31 118

− − 
=  

− 

cgq fodYih; iz'u (Objective Type Questions)

mnkgj.k 9 ls 12 rd izR;sd osQ fy, fn, x, pkj fodYiksa esa ls lgh mÙkj pqfu,&

mnkgj.k  9  ;fn  A vkSj B leku dksfV osQ nks vkO;wg gSa rks (A + B) (A – B) cjkcj gSA

(A) A2 – B2 (B) A2 – BA – AB – B2

(C) A2 – B2 + BA – AB (D) A2 – BA + B2 + AB

gy  lgh mÙkj (C) gSA (A + B) (A – B) = A (A – B) + B (A – B) = A2 – AB + BA – B2

mnkgj.k 10  ;fn  A = 
2 1 3

4 5 1

−  

  −  

vkSj B = 

2 3

4 2

1 5

  

  
−

  

  
  

 rc

(A) osQoy AB ifjHkkf"kr gSA       (B) osQoy BA ifjHkkf"kr gSA
(C) AB rFkk BA nksuksa ifjHkkf"kr gSaA     (D) AB rFkk BA nksuksa gh ifjHkkf"kr ugha gSaA
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gy    lgh mÙkj (C) gSA ;gk¡  A = [a
ij
]

2×3
  B = [b

ij
]

3×2

 gS blfy, AB rFkk BA nksuksa gh ifjHkkf"kr gSaA

mnkgj.k 11  vkO;wg  A = 

0 0 5

0 5 0

5 0 0

  

  

  

  
  

 gS

(A) vfn'k vkO;wg (B) fod.kZ vkO;wg

(C) rRled vkO;wg (D) oxZ vkO;wg

gy   lgh mÙkj (D) gSA

mnkgj.k 12  ;fn  A vkSj  B leku dksfV osQ nks lefer vkO;wg gSa rc (AB′ –BA′) gS ,d

(A) fo"ke lefer vkO;wg (B) 'kwU; vkO;wg

(C) lefer vkO;wg (D) mi;qZDr esa ls dksbZ ugha

gy   lgh mÙkj (A) gS D;ksafd

    (AB′ –BA′)′ = (AB′)′ – (BA′)′

       = (BA′ – AB′)

       = – (AB′ –BA′)

mnkgj.k 13 ls 15 rd izR;sd esa fjDr LFkku dks Hkfj,&

mnkgj.k 13  ;fn  A vkSj B leku dksfV dh nks fo"ke lefer vkO;wg gksa rks AB ,d lefer
vkO;wg gksxk ;fn  ________

gy   AB = BA.

mnkgj.k 14 ;fn  A vkSj B leku dksfV osQ vkO;wg gSa rc (3A –2B)′ = ________

gy  3A′ –2B′

mnkgj.k 15 vkO;wgksa dk ;ksx rHkh ifjHkkf"kr gS tc izR;sd dh dksfV  ________ gSA

gy  leku

mnkgj.k 16 ls 19 rd izR;sd osQ fy, crkb, fd dFku lR; gS ;k vlR; gS&

mnkgj.k 16 ;fn nks vkO;wg  A vkSj B leku dksfV osQ gSa rc 2A + B = B + 2A.

gy  lR;
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mnkgj.k 17  vkO;wgksa dk O;odyu lkgp;Z gksrk gSA

gy  vlR;

mnkgj.k 18  ,d O;qRØe.kh; vkO;wg A osQ fy, (A′)–1 = (A–1)′

gy  lR;

mnkgj.k 19  leku dksfV osQ fdUgh rhu vkO;wgksa osQ fy,  AB = AC ⇒ B = C

gy  vlR;

3.3 iz'ukoyh

y?kq mÙkjh; (S.A.)

1. ;fn ,d vkO;wg esa 28 vo;o gSa rks bldh laHko dksfV;k¡ D;k gSa\ ;fn blesa 13 vo;o
gksa rks dksfV;k¡ D;k gksaxh\

2. ;fn vkO;wg  A = 

2

1

2 3

2
0 5

5

a x

x y

 
 
 

− 
 −
 
 

, rks

(i)  A dh dksfV fyf[k, (ii)  A osQ vo;oksa dh la[;k fyf[k,A

(iii) A osQ vo;o  a
23

, a
31

, a
12 
fyf[k,A

3. ,d a
2 × 2

 vkO;wg dh jpuk dhft, ftlosQ vo;o fuEu izdkj ls izkIr gksrs gSa

(i) a
ij
 = 

2
( 2 )

2

i j−
(ii) a

ij
 = | 2 3 |i j− +

4. ,d 3 × 2 vkO;wg dh jpuk dhft, ftlosQ vo;o a
ij
 = ei.xsinjx }kjk fn, x, gSaA

5. ;fn A = B gksa rks a vkSj b osQ eku Kkr dhft,] tgk¡

A = 
4 3

8 6

a b+  

  −  

 vkSj B = 

2

2

2 2 2

8 5

a b

b b

+  +
  

−  

 gSaA
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6. ;fn laHko gks rks A vkSj B vkO;wgksa dk ;ksx Kkr dhft, tgk¡

A = 
13

32

  

  

  

 vkSj  B =  
6

x y z

a b

  

  

  

 gSA

7. ;fn X = 
3 1 1

5 2 3

−  

  − −  

 vkSj  Y = 
2 1 1

7 2 4

−  

  

  

 gksa rks Kkr dhft,

(i) X +Y (ii) 2X – 3Y

(iii) ,d vkO;wg Z tks bl izdkj gks fd X + Y + Z ,d 'kwU; vkO;wg gksA

8. vkO;wg lehdj.k

22 2 8 5 24( 8)
2 2

3 4 4 6(10)

x x x
x

x x x

 +   
+ =     

     

dks larq"V djus okys x osQ 'kwU;srj eku fudkfy,A

9. ;fn A = 
0 1

1 1

  

  

  

 vkSj  B = 
0 1

1 0

−  

  

  

 gSa rks fn[kkb, fd (A + B) (A – B) ≠ A2 – B2.

10. n'kkZb, fd ;fn [ ]1 1x  

1 3 2

2 5 1

15 3 2

  

  

  

  
  

 

1

2

x

  

  

  

  
  

 = O gks rks x dk eku Kkr dhft,A

11. n'kkZb, fd A = 
5 3

1 2

  

  
− −  

 lehdj.k A2 – 3A – 7I = O dks larq"V djrk gS vkSj blosQ

iz;ksx ls  A–1 Kkr dhft,A

12. vkO;wg lehdj.k

2 1 3 2 1 0
A  = 

3 2 5 3 0 1

−      

      −      

 dks larq"V djus okys vkO;wg A Kkr dhft,A
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13. ;fn  

4

1

3

  

  

  

  
  

  A = 

4 8 4

1 2 1

3 6 3

−  

  
−

  

  −  

 gks rks A Kkr dhft,A

14. ;fn  A = 

3 4

1 1

2 0

−  

  

  

  
  

vkSj B = 
2 1 2

1 2 4

  

  

  

 gks rks lR;kfir dhft, fd (BA)2 ≠ B2A2.

15. ;fn laHko gks rks BA vkSj AB Kkr dhft, tgk¡

A = 
2 1 2

1 2 4

  

  

  

  vkSj B =  

4 1

2 3

1 2

  

  

  

  
  

 gSA

16. ,d mnkgj.k dh lgk;rk ls fn[kkb, fd tc vkO;wg  A ≠ O, B ≠ O  gks rc Hkh
AB = O vkO;wg gksA

17. ;fn  A = 
2 4 0

3 9 6

 
 
 

 vkSj B = 

1 4

2 8

1 3

  

  

  

  
  

 gksa rks D;k (AB)′ = B′A′ gS\

18. x  rFkk  y osQ fy, gy dhft,

2 3 8
O

1 5 11
x y

−     
+ + =     

−     

19. ;fn  X vkSj Y,  2 × 2 dksfV osQ vkO;wg gksa rks fuEufyf[kr lehdj.kksa dks X vkSj Y osQ fy,
gy dhft,

2X + 3Y  = 
2 3

4 0

  

  

  

, 3X + 2Y = 
2 2

1 5

−  

  −  

20. ;fn A = [ ]3 5 ,  B = [ ]7 3  gksa rks ,d 'kwU;srj vkO;wg C Kkr dhft, tks bl izdkj gks

fd AC = BC.
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21. vkO;wg A, B vkSj C osQ ,sls mnkgj.k nhft, tks bl izdkj gksa fd AB = BC, tgk¡ A ,d
'kwU;srj vkO;wg gS ijarq B ≠ C gSA

22. ;fn  A = 
1 2

2 1

  

  
−  

,   B = 
2 3

3 4

  

  
−  

 vkSj   C = 
1 0

1 0

  

  
−  

, gksa rks lR;kfir dhft, :

(i)    (AB) C = A (BC)   (ii)   A (B + C) = AB + AC.

23. ;fn  P = 

0 0

0 0

0 0

x

y

z

  

  

  

  
  

 vkSj  Q = 

0 0

0 0

0 0

a

b

c

  

  

  

  
  

  rks

fl¼ dhft, fd PQ = 

0 0

0 0

0 0

xa

yb

zc

  

  

  

  
  

 = QP.

24. ;fn  [ ]2 1 3    

1 0 1

1 1 0

0 1 1

− −  

  
−

  

  
  

 

1

0

1

  

  

  

  −  

= A gks rks A Kkr dhft,A

25. ;fn A = [ ]2 1 ,  B = 
5 3 4

8 7 6

  

  

  

vkSj C = 
1 2 1

1 0 2

−  

  

  

 gks rks lR;kfir dhft, fd

A (B + C) = (AB + AC)

26. ;fn  A = 

1 0 1

2 1 3

0 1 1

−  

  

  

  
  

 gS rks lR;kfir dhft, fd  A2 + A  = A (A + I) tgk¡ I ,d

3 × 3 rRled vkO;wg gSA

27. ;fn A = 
0 1 2

4 3 4

−  

  −  

 vkSj  B = 

4 0

1 3

2 6

  

  

  

  
  

 gksa rks lR;kfir dhft, fd

(i) (A′)′ = A (ii) (AB)′ = B′A′       (iii)   (kA)′ = (kA′)
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28. ;fn A = 

1 2

4 1

5 6

  

  

  

  
  

  rFkk B = 

1 2

6 4

7 3

  

  

  

  
  

 gksa rks lR;kfir dhft, fd

(i) (2A + B)′ = 2A′ + B′ (ii) (A – B)′ = A′ – B′

29. fl¼ dhft, fd fdlh Hkh vkO;wg A osQ fy, A′A  rFkk AA′ nksuksa gh lefer vkO;wg gSaA

30. ekuk A vkSj B, 3 × 3 osQ oxZ vkO;wg gSaA D;k (AB)2 = A2 B2 lR; gS\ dkj.k crkb,A

31. fn[kkb, fd ;fn A vkSj B oxZ vkO;wg gSa rFkk AB = BA gS] rc

(A + B)2 = A2 + 2AB + B2.

32. ;fn  A = 
1 2

1 3

  

  
−  

,   B = 
4 0

1 5

  

  

  

,   C  = 
2 0

1 2

  

  
−  

 rFkk  a = 4, b = –2 gksa rks fn[kkb, fd

(a) A + (B + C) = (A + B) + C (b) A (BC) = (AB) C

(c) (a + b)B = aB + bB (d) a (C–A) = aC – aA

(e) (AT)T = A (f) (bA)T = b AT

(g) (AB)T = BT AT (h) (A –B)C = AC – BC

(i) (A – B)T = AT – BT

33. ;fn  A = 
cos sin
– in coss

 
 
 

, rks fn[kkb, fd A2 = 
cos2 sin2
– in2 cos2s

 
 
 

34. ;fn  A = 
0

0

x

x

−  

  

  

,   B = 
0 1

1 0

  

  

  

  vkSj  x2 = –1 gks rks fn[kkb, fd (A + B)2 = A2 + B2

35. A = 

0 1 1

4 3 4

3 3 4

−  

  
−

  

  −  

 osQ fy, lR;kfir dhft, fd A2 = I

36. xf.krh; vkxe osQ iz;ksx ls fl¼ dhft, fd fdlh Hkh oxZ vkO;wg osQ fy, (A′)n = (An)′,

tgk¡ n ∈ N
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37. izkjafHkd iafDr lafØ;kvksa osQ iz;ksx ls fuEufyf[kr vkO;wgksa dk O;qRØe (;fn laHko gks rks)
Kkr dhft,

(i)
1 3

5 7

  

  
−  

(ii)
1 3

2 6

−  

  −  

38. ;fn 
4

6

xy

z x y

  

  
+ +  

 = 
8

0 6

w  

  

  

, gks rks x, y, z vkSj w osQ eku Kkr dhft,A

39. ;fn  A = 
1 5

7 12

  

  

  

 vkSj  B = 
9 1

7 8

  

  

  

 gksa rks ,d ,slk vkO;wg C Kkr dhft, fd

 3A + 5B + 2C ,d 'kwU; vkO;wg gksA

40. ;fn  A = 
3 5

4 2

−  

  −  

 gks rks A2 – 5A – 14 Kkr dhft, vkSj fiQj blosQ iz;ksx ls A3 Kkr dhft,A

41. ;fn 3
a b

c d

  

  

  

 = 
6

1 2

a

d

  

  
−  

  + 
4

3

a b

c d

+  

  +  

 gks rks a, b, c vkSj d osQ eku Kkr dhft,A

42. vkO;wg A Kkr dhft, tks bl izdkj gks fd

2 1

1 0

3 4

−  

  

  

  −  

  A  = 

1 8 10

1 2 5

9 22 15

− − −  

  
− −

  

  
  

43. ;fn A = 
1 2

4 1

  

  

  

 gks rks A2 + 2A + 7 I Kkr dhft,A

44. ;fn A =  
cos sin
sin cos

 
 
− 

 rFkk A – 1 = A′  gks rks α dk eku Kkr dhft,A

45. ;fn 

0 3

2 1

1 0

a

b

c

  

  
−

  

  
  

 ,d fo"ke lefer vkO;wg gks rks a, b vkSj c osQ eku Kkr dhft,A
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46. ;fn P (x) = 
cos sin

sin cos

x x

x x

 
 
− 

, gks rks fn[kkb, fd

P (x) . P (y) = P (x + y) = P (y) . P (x)

47. ;fn A ,d oxZ vkO;wg gS tks A2 = A dks larq"V djrk gS rks fn[kkb, fd (I + A)2 = 7A + I

48. ;fn A rFkk B leku dksfV osQ oxZ vkO;wg gSa vkSj B ,d fo"ke lefer vkO;wg gS rks fn[kkb,
fd A′BA ,d fo"ke lefer vkO;wg gSA

nh?kZ mÙkjh; (L.A.)

49. ;fn fdUgh nks oxZ vkO;wgksa osQ fy, AB = BA gks rks xf.krh; vkxe ls fl¼ dhft, fd
(AB)n = An Bn

50. ;fn 
0 2

A

y z

x y z

x y z

 
 

= − 
 − 

 bl izdkj gks fd A′ = A–1 rks x, y rFkk z osQ eku Kkr dhft,A

51. ;fn laHko gks rks izkajfHkd iafDr lafØ;kvksa osQ iz;ksx ls fuEufyf[kr vkO;wgksa dk O;qRØe Kkr
dhft,A

(i)  

2 1 3

5 3 1

3 2 3

−  

  
−

  

  −  

   (ii) 

2 3 3

1 2 2

1 1 1

−  

  
− −

  

  −  

(iii) 

2 0 1

5 1 0

0 1 3

−  

  

  

  
  

52. vkO;wg 

2 3 1

1 1 2

4 1 2

  

  
−

  

  
  

 dks ,d lefer rFkk ,d fo"ke lefer vkO;wg osQ ;ksx osQ :i esa

fyf[k,A

cgq fodYih; iz'u (Objective type questions)

iz'u 53 ls 67 rd fn, x, pkj fodYiksa esa ls lgh mÙkj pqfu,&

53. vkO;wg  P = 

0 0 4

0 4 0

4 0 0

  

  

  

  
  

 gS
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(A)  oxZ vkO;wg (B)  fod.kZ vkO;wg

(C)  rRled vkO;wg (D)  buesa ls dksbZ ugha

54. dksfV 3 × 3 osQ lHkh laHko vkO;wgksa dh la[;k ftudh izR;sd izfof"B 2 ;k 0 gks] gksxh

(A)  9 (B)  27 (C)  81 (D)  512

55. ;fn 
2 4

5 7 4

x y x

x x

+  

  −  

 = 
7 7 13

6

y

y x

−  

  +  

, gks rks x  rFkk  y osQ eku gksaxs

(A)  x = 3, y = 1 (B)  x = 2, y = 3

(C)  x = 2, y = 4 (D)  x = 3, y = 3

56. ;fn  A = 

1 1

1 1

sin ( ) tan
1

sin cot ( )

x
x

x
x

π
π

π
π

π

− −

− −

    

    
  

  

    

    
  

  

, B = 

1 1

1 1

cos ( ) tan
1

sin tan ( )

x
x

x
x

π
π

π
π

π

− −

− −

    
−     

  
  

    
−    

  
  

,

gks rks  A – B cjkcj gS

(A)  I (B)  0 (C)  2 I (D) 
1

I
2

57. ;fn A vkSj B Øe'k% 3 × m vkSj 3 × n, dksfV osQ nks vkO;wg gksa rFkk m = n, gks rks vkO;wg
(5A – 2B) dh dksfV gksxh

(A)  m × 3 (B) 3 × 3 (C) m × n             (D) 3 × n

58. ;fn  A = 
0 1

1 0

  

  

  

, rks A2 cjkcj gS

(A)   
0 1

1 0

  

  

  

(B) 
1 0

1 0

  

  

  

(C) 
0 1

0 1

  

  

  

         (D) 
1 0

0 1

  

  

  

59. ;fn vkO;wg A = [a
ij
]

2 × 2
 bl izdkj gS fd

a
ij
 = 

1  i  j

0   i   j 

≠ 
 

≠ 

;fn

;fn  rc A2 cjkcj gS
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(A)  I (B)  A (C)  0 (D)  buesa ls dksbZ ugha

60. vkO;wg 

1 0 0

0 2 0

0 0 4

  

  

  

  
  

 ,d

(A)  rRled vkO;wg gSA (B)  lefer vkO;wg gSA

(C)  fo"ke lefer vkO;wg gSA (D)  buesa ls dksbZ ughaA

61. vkO;wg  

0 5 8

5 0 12

8 12 0

−  

  

  

  − −  

(A)  fod.kZ vkO;wg gSA (B)  lefer vkO;wg gSA

(C)  fo"ke lefer vkO;wg gSA (D)  vfn'k vkO;wg gSA

62. ;fn A ,d m × n dksfV dk vkO;wg gS vkSj B bl izdkj dk vkO;wg gS fd AB′ vkSj  B′A

nksuksa gh ifjHkkf"kr gksa rks vkO;wg B dh dksfV gksxh

(A)  m × m (B)  n × n (C)  n × m (D)  m × n

63. ;fn A vkSj B leku dksfV osQ vkO;wg gksa rks  (AB′–BA′)

(A)  fo"ke lefer vkO;wg gSA (B)  fjDr ('kwU;)vkO;wg gSA

(C)  lefer vkO;wg gSA (D)  rRled vkO;wg gSA

64. ;fn A bl izdkj dh vkO;wg gS fd A2 = I, rc (A–I)3 + (A + I)3 –7A cjkcj gksxk

(A)  A (B)  I – A (C)  I + A (D)  3A

65. fdUgha nks A vkSj B vkO;wgksa osQ fy, dkSu lk lnSo lR; gS

(A)  AB = BA (B)  AB ≠ BA (C)  AB = O (D)  buesa ls dksbZ ugha

66. izkjafHkd LraHk lafØ;k C
2
 → C

2
 – 2C

1
 dk iz;ksx vkO;wg lehdj.k

1 3

2 4

−  

  

  

 = 
1 1

0 1

−  

  

  

  
3 1

2 4

  

  

  

, esa djus ij gesa izkIr gksrk gS
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(A)  
1 5

0 4

− 
 
 

 = 
1 1

2 2

−  

  −  

  
3 5

2 0

− 
 
 

(B)  
1 5

0 4

− 
 
 

 = 
1 1

0 1

−  

  

  

  
3 5

0 2

− 
 
 

(C)  
1 5

2 0

−  

  

  

 = 
1 3

0 1

−  

  

  

  
3 1

2 4

  

  
−  

(D)  
1 5

2 0

−  

  

  

 = 
1 1

0 1

−  

  

  

  
3 5

2 0

− 
 
 

67. izkjafHkd iafDr lafØ;k  R
1
 → R

1
 – 3R

2
 dk iz;ksx vkO;wg lehdj.k

4 2

3 3

  

  

  

 = 
1 2

0 3

  

  

  

  
2 0

1 1

  

  

  

, esa djus ij gesa izkIr gksrk gS

(A)  
5 7

3 3

− −  

  

  

 = 
1 7

0 3

−  

  

  

  
2 0

1 1

  

  

  

(B)
5 7

3 3

− −  

  

  

 = 
1 2

0 3

  

  

  

 
1 3

1 1

− −  

  

  

(C)  
5 7

3 3

− −  

  

  

 = 
1 2

1 7

  

  
−  

 
2 0

1 1

  

  

  

(D)
4 2

5 7

  

  
− −  

 = 
1 2

3 3

 
 
− − 

 
2 0

1 1

  

  

  

iz'u 68 ls 81 rd izR;sd esa fjDr LFkkuksa dks Hkfj,&

68. _________ vkO;wg nksuksa gh lefer rFkk fo"ke lefer vkO;wg gaSA

69. nks fo"ke lefer vkO;wgksa dk ;ksx lnSo  _________ vkO;wg gksrk gSA

70. fdlh vkO;wg dk ½.k vkO;wg bldks  _________ ls xq.kk djosQ izkIr fd;k tkrk gSA

71. fdlh vkO;wg dks ,d vfn'k  _________ ls xq.kk djus ij 'kwU; vkO;wg izkIr gksrk gSA

72. ,d vkO;wg tks vko';d ugha fd oxZ vkO;wg gks ,d _________ vkO;wg dgykrk gSA

73. vkO;wgksa dk xq.kuiQy] ;ksx dk  _________ djrk gSA

74. ;fn A ,d lefer vkO;wg gS rks A3 ,d _________ vkO;wg gksxkA

75. ;fn A ,d fo"ke lefer vkO;wg gS rks A2 ,d _________ gSA

76. ;fn A vkSj B leku dksfV osQ oxZ vkO;wg gSa rks

 (i)  (AB)′ = _________

(ii)  (kA)′ = _________ (k dksbZ vfn'k gSA)
(iii)  [k (A – B)]′ = _________
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77. ;fn A fo"ke lefer vkO;wg gS rks kA (k dksbZ vfn'k gS) ,d _________  gSA

78. ;fn A vkSj B lefer vkO;wg gSa rks

 (i)  AB – BA _________ gSA (ii)  BA – 2AB _________ gSA

79. ;fn A lefer vkO;wg gS rks B′AB _________ gSA

80. ;fn A vkSj B leku dksfV osQ lefer vkO;wg gSa rks AB lefer vkO;wg gksxk ;fn vkSj osQoy
;fn _________

81. ,d ;k vf/d izkjafHkd iafDr lafØ;kvksa osQ iz;ksx ls A–1 Kkr djrs le; ;fn ,d ;k ,d ls
vf/d iafDr;ksa osQ lHkh vo;o 'kwU; gks tk,¡ rks A–1 _________ gksrk gSA

iz'u 82 ls 101 rd crkb, fd dFku lR; gSa ;k vlR;&

82. ,d vkO;wg ,d la[;k dks fu:fir djrk gSA

83. fdlh Hkh dksfV osQ vkO;wgksa dks tksM+k tk ldrk gSA

84. nks vkO;wg leku gksrs gSa ;fn mudh iafDr;ksa rFkk LraHkksa dh la[;k leku gksA

85. vleku dksfV okys vkO;wgksa dks ?kVk;k ugha tk ldrk gSA

86. vkO;wgksa dk ;ksx] lkgp;Z rFkk Øe fofues; nksuksa gh fu;eksa dk ikyu djrk gSA

87. vkO;wgksa dk xq.ku Øe fofues; gksrk gSA

88. ,d oxZ vkO;wg ftldk izR;sd vo;o 1 gks rks mls rRled vkO;wg dgrs gSaA

89. ;fn A vkSj B nks leku dksfV osQ vkO;wg gSa rc A + B = B + A gksrk gSA

90. ;fn  A vkSj B nks leku dksfV osQ vkO;wg gSa rks  A – B = B – A gksrk gSA

91. ;fn vkO;wg  AB = O, rc A = O ;k B = O ;k nksuksa  A vkSj B 'kwU; vkO;wg gSaA

92. ,d LRakHk vkO;wg dk ifjoRkZ LraHk vkO;wg gksrk gSA

93. ;fn A vkSj B leku dksfV osQ nks oxZ vkO;wg gSa rc AB = BA gSA

94. ;fn leku dksfV osQ rhuksa vkO;wg lefer gSa rc mudk ;ksx Hkh lefer vkO;wg gSA

95. ;fn A vkSj B leku dksfV osQ dksbZ nks vkO;wg gSa rc (AB)′ = A′B′
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96. ;fn (AB)′ = B′ A′, tgk¡ A vkSj B oxZ vkO;wg ugha gS rc A osQ iafDr;ksa dh la[;k B osQ
LraHkksa dh la[;k osQ cjkcj gksxh rFkk A osQ LrHkksa dh la[;k B  osQ iafDr;ksa dh la[;k osQ
cjkcj gksxhA

  97. ;fn  A, B vkSj C leku dksfV osQ oxZ vkO;wg gSa rc AB = AC ls lnSo B = C izkIr gksrk gSA

  98. fdlh Hkh vkO;wg A osQ fy, AA′ lnSo lefer vkO;wg gksrk gSA

  99. ;fn A = 
2 3 1

1 4 2

−  

  

  

 vkSj B = 

2 3

4 5

2 1

  

  

  

  
  

, rc AB vkSj BA nksuksa ifjHkkf"kr gSa rFkk leku gSaA

100. ;fn A fo"ke lefer vkO;wg gS rks A2 lefer vkO;wg gksxkA

101. (AB)–1 = A–1. B–1 tgk¡ A vkSj B O;wRØe.kh; vkO;wg gSa tks xq.ku osQ Øe & fofues; fu;e
dks larq"V djrs gSaA
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