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K¡»a tiuaiwfŸ

	 |A |≠ 0, vÅš AxU ó¢áak‰w nfhit mÂ k‰W«  y |A| = 0, vÅš A xU ó¢áa¡nfhit 

mÂ.

	 A-‹ ïiz¡fhuÂ mÂÆ‹ Ãiu Ãuš kh‰W mÂ  A-‹ nr®¥ò mÂ vd 

tiuaW¡f¥gL»wJ (adj  A).
	 AB = BA = In, vÅš mÂ B A-‹ ne®khW mÂ vd¥gL«.

	 xU rJu mÂ¡F ne®khW ïU¥ã‹ mJ xUik¤j‹ik thŒªjjhF«.
	 A  xU ó¢áak‰w¡ nfhit mÂ vÅš k£Lnk A–1 fhz ïaY«.

	 ó¢áa¡ nfhit mÂ¡F ne®khW fhz ïayhJ.

	 A  v‹gJ ó¢áak‰w¡ nfhit mÂ k‰W«  AB = AC vÅš, B = C (ïlJ Ú¡fš Éâ).

	 A v‹gJ ó¢áak‰w nfhit mÂ k‰W« BA = CA vÅš, B = C (tyJ Ú¡fš Éâ).

	 A k‰W« B  v‹gd n, tÇiríila ó¢áak‰w nfhit mÂfŸ vÅš 
        (adj AB) = (adj  B) (adj  A)
	 xU rJu mÂ A-¡F   AAT = ATA = I·vÅš, A MdJ br§F¤J mÂ vd¥gL«.

	 A, B v‹w ïU xnu tÇiríila mÂfËš VjhtJ X® mÂia bjhl¡fÃiy 

cUkh‰w§fŸ _y« k‰w mÂahf¥ bgw KoíbkÅš, Aí« Bí« rkhd mÂfŸ 

v‹wiH¡f¥gL« (A∼B).
	 x® mÂÆš mid¤J ó¢áa ÃiufS« mÂÆ‹ mo¥gFâ Ãiufshf mikªJ, 

vªjbthU ÑœtÇir - ÃiuÆ‹ Kjš ó¢áak‰w cW¥ghdJ mªÃiu¡F nkyhf 

mikªJ ÃiufŸ x›bth‹¿‹ Kjš ó¢áak‰w cW¥ã‰F tyJòwkhf mikªjhš 

m›tÂahdJ Ãiu - VWgo toÉš ïU¡F«.

	 X® mÂ A- ï‹ ju« v‹gJ mj‹ ó¢áak‰w á‰wÂ¡ nfhitÆ‹ c¢r tÇirahF« 
[r(A)].

	 Ãiu VWgo toÉYŸs X® mÂÆ‹ mÂ¤ju« m¥ó¢áa ÃiufË‹ v©Â¡ifahF«. 
	 X® myF mÂÆš xnu xU bjhl¡f Ãiy cUkh‰w¤âdhš »il¡F« mÂia bjhl¡f 

Ãiy mÂ vd tiuaW¡f¥gL»wJ. xU tÇir¡»ukkhd bjhl¡fÃiy¢ braÈfis¡ 

bfh©L x›bthU ó¢áak‰w nfhit mÂÆid X® myF mÂahf cUkh‰w« 

brŒayh«.

	 XU neÇa¢ rk‹gh£L¤ bjhF¥ghdJ FiwªjJ xU Ô®î bg‰¿Uªjhš, bjhF¥ghdJ 

xU§fikîilaJ vd¥gL«.

 xU Ô®î Tl bgwÉšiybaÅš bjhF¥ghdJ xU§fikt‰wJ vd¥gL«.

1
m¤âaha«

mÂfŸ k‰W« 

mÂ¡nfhitfË‹ 

ga‹ghLfŸ
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ÃidÉš bfhŸs nt©oa N¤âu§fŸ

	 aij -‹ ïiz¡fhuÂ Aij = (–1) i + j aij, ïij Mij -‹ á‰wÂ¡nfhit Mij.
	 x›bthU  n tÇiríila rJu mÂ A-É‰F«,  A (adj  A) = (adj  A)A= |A| In .
        AA–1 = A–1 A  = In

	 A  v‹gJ ó¢áak‰w¡ nfhit mÂ vÅš

(i)	 |A–1| = 
1
A

(ii)	 (AT)–1 = (A–1)T

(iii)	 (lA–1) = 
1
λ

 A–1ï§F λ v‹gJ ó¢áak‰w âirÆÈ.

ne®khWfË‹ tÇir kh‰W Éâ :

	 (AB)–1 = B–1 A–1ï§F A k‰W« B·v‹gd ó¢áak‰w nfhit mÂfŸ xnu 

tÇiríilaitfŸ

	 ïu£o¥ò ne®khW Éâ   

	 A v‹gJ ó¢áak‰w¡ nfhit mÂ vÅš A–1 í« ó¢áak‰w nfhit mÂ k‰W«  
(A–1)–1 = A.

	 A v‹gJ n tÇiríoa ó¢áak‰w¡ nfhit mÂ vÅš,

(i)	 (adj  A)–1 = adj  (A–1) = 
1
A

·A
(ii)	 |adj  A | = |A|n–1

(iii)	 adj  (adj  A) = |A|n – 2A

(iv)	 adj  (lA) = ln – 1 adj  (A) ï§F l v‹gJ ó¢áak‰w âirÆÈ

(v)	 |adj (adj  A)| = |A|(n – 1)2

(vi)	 (adj  A)T = adj  (AT)

	 X® mÂÆš FiwªjJ xU ó¢áak‰w cW¥ò ïU¥ã‹ ρ(a) ≥ 1.

	 myF mÂ In -‹ ju« n MF«.

	 A-‹ tÇir m × n vÅš r(A) ≤ { m, n}- ‹ Û¢áW.

	 n  tÇiríila xU rJu mÂ¡F ne®khW fhz¤ njitahd k‰W« nghJkhd Ãgªjid 
r(A) = n.

	 bjhl¡f Ãiy¢ braÈfŸ _y«  A v‹w ó¢áak‰w¡ nfhit mÂia, In tot¤â‰F 

cUkh‰WtJ fh° n#h®l‹ KiwahF«.

ne®khW mÂ fhzš Kiw :

	 AX = B ¡fhd Ô®î X = A–1 B ï§F A k‰W« B xnu tÇiríila rJu mÂfŸ k‰W« 

ó¢áa¡ nfhit mÂ.
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 RuhÉ‹ ✤ 12 - M« tF¥ò  ✤ mÂfŸ k‰W« mÂ¡nfhitfË‹ ga‹ghLfŸ 3

»uhkÇ‹ Éâ :

	 D = 0, vÅš »uhkÇ‹ Éâia ga‹gL¤j ïayhJ,  x1 = 
∆
∆

1 , x2 = 
∆
∆

2 , x3 = 
∆
∆

3

fh°Ìa‹ Ú¡fš Kiw :

neÇa¢ rk‹ghLfË‹ bjhF¥ã‹ ÉÇî¥gL¤j¥g£l mÂia VWgo tot¤â‰F cUkh‰¿ 

ã‹ò ã‹ndh¡»f¥ ãuâÆlš _y« Ô®î fh©gjhF«.

%¢á - fbgšÈ nj‰w« :

AX = B v‹w rk‹ghLfË‹ bjhF¥ghdJ xU§fikî cilaj‰F r(A) = r([A|B]) vÅš 

k£L«.

(i)	� r(A) = r([A|B]) = n, kh¿fËš v©Â¡if, bjhF¥ghdJ xU§fikî cilaJ 

k‰W« xnu Ô®it bfh©oU¡F«.

(ii)	� r(A) = r([A|B]) = n – k , k ≠ 0 vÅš bjhF¥ò xU§fikî cilaJ k‰W« 

v©Â¡ifa‰w Ô®îfis bfh©oU¡F«.

(iii)	 r(A) ≠ r([A|B]), vÅš bjhF¥ò xU§fikî m‰wJ k‰W« Ô®î ïšiy.

rk¥go¤jhd neÇa¢ rk‹ghLfŸ bjhF¥ò :

(i)	� r(A) = r([A|B]) = n, bjhF¥ò xnu xU Ô®it bfh©oU¡F«, mJ btË¥gilahd 

Ô®thF«, |A| ≠ 0.

(ii)	 r(A) = r([A|O]) < n, btË¥gila‰w Ô®îfis bfh©oU¡F«.

	 btË¥gila‰w Ô®î¡F, |A| = 0.

	 A–1 = ± 
1

adj A
·adj A                	 A = ± 

1
adj A

·adj (adj A)

gÆ‰á  1.1

1.	 ã‹tU« mÂfS¡F¢ nr®¥ò mÂ 

fh©f: 

	 (i)	
−









3 4
6 2

	 (ii)	
2 3 1
3 4 1
3 7 2

















	 (iii)	
1
3

2 2 1
2 1 2

1 2 2
−

−

















Ô®î :	 (i)	
−









3 4
6 2

		 		  A	 =	
−





3 4
6 2

 v‹f.

				   adj  A	 =	 2 4
6 3

−
− −







	 [Kj‹ik _iyÉ£l cW¥òfis ïlkh‰w 

k‰W« _iyÉ£lkšyhj cW¥òfË‹ 

F¿ia kh‰Wf] 

	 (ii)	
2 3 1
3 4 1
3 7 2

















	 	 A	 =	
2 3 1
3 4 1
3 7 2















 v‹f.

	 adj  A	 =	

+ +

+

+ +


















4 1
7 2

3 1
3 2

3 4
3 7

3 1
7 2

2 1
3 2

2 3
3 7

3 1
4 1

2 1
3 1

2 3
3 4

_

_ _

_







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	 	 =	

+ -( ) - -( ) + -( )
- -( ) + -( ) - -( )
+ -( ) - -( ) + -( )

é 8 7 6 3 21 12

6 7 4 3 14 9

3 4 2 3 8 9ëë

ê
ê
ê

ù

û

ú
ú
ú

T

		  =	
1 3 9
1 1 5
1 1 1

−
−

− −

















T

 

	 adj  A	 =	
1 1 1
3 1 1
9 5 1

−
−

− −

















  

	 	(iii)	
1
3

2 2 1
2 1 2

1 2 2
−

−

















		  A	 =	
2 2 1
2 1 2
1 2 2

−
−
















·v‹f.

		  k‰W« l	 =	
1
3

		  adj  (lA) 	 =	ln – 1(adj  A) Mjyhš

	 	  adj  1
3

2 2 1
2 1 2
1 2 2

−
−































 = 
1
3

2





		 adj  
2 2 1
2 1 2
1 2 1

-
-

æ

è

ç
ç

ö

ø

÷
÷

	 \ njitahd mÂÆ‹ nr®¥ò

	 = 
1
9

 

+
-

-
-

+
-

-

-
-

+ -
-

+ -
-

+
-

é

ë

ê
ê
ê

1 2
2 2

2 2
1 2

2 1
1 2

2 1
2 2

2 1
1 2

2 2
1 2

2 1
1 2

2 1
2 2

2 2
2 1

êê
ê
ê
ê
ê

ù

û

ú
ú
ú
ú
ú
ú
ú
ú

T

	 = 
1
9  

2 4 4 2 4 1

4 2 4 1 4 2

4 1 4 2 2 4

+( ) − − −( ) + −( )
− +( )+ −( ) + − −( )
+ −( ) − +( ) + +( )

















T

	 = 
1
9

 
6 6 3
6 3 6
3 6 6

−
−

















T

= 
1
9

 
6 6 3
6 3 6
3 6 6

−
−

















	 = 
3
9

 
2 2 1
2 1 2
1 2 2

−
−

















	 [x›bthU tÇirÆY« 3 I bghJÉš vL¡f]

	 = 1
3

 
2 2 1
2 1 2
1 2 2

−
−

















2.	 ã‹tU« mÂfS¡F ne®khW (fhz 

KoíbkÅš) ne®khW fh©f:

	 (i)	
−

−










2 4
1 3

	 (ii)	
5 1 1
1 5 1
1 1 5

















	 (iii)	
2 3 1
3 4 1
3 7 2

















Ô®î :	 (i)	
−

−










2 4
1 3

		  A	 =	
−

−










2 4
1 3

 v‹f

	 		  |A|	 =	
−

−
2 4

1 3
 = 6 – 4 = 2 ¹ 0

	 A ó¢áak‰w¡ nfhit mÂ Mjyhš A–1  
fhzyh«.

		  A–1	 =	
1
A

 adj  A

		 ï§F adj  A	 =	
- -
- -

é

ë
ê

ù

û
ú

3 4
1 2

	 [Kj‹ik _iyÉ£l cW¥òfis ïlkh‰w« 

k‰W« _iyÉ£l¤âš ïšyhj cW¥òfË‹ 

F¿ia kh‰Wf]

		  \ A–1	 =	
1
2

3 4
1 2

- -
- -

é

ë
ê

ù

û
ú

	 (ii)	
5 1 1
1 5 1
1 1 5

















		  A	 =	
5 1 1
1 5 1
1 1 5

é

ë

ê
ê
ê

ù

û

ú
ú
ú

 v‹f.

	 R1 _y« ÉÇîgL¤j,
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		  |A|	 =	 5
5 1
1 5

1
1 1
1 5

1
1 5
1 1

- +

			   =	 5 (25 – 1) –1 (5 – 1) + 1 (1 – 5)

			   =	 5 (24) – 1 (4) + 1 (– 4 )

			   =	 120 – 4 – 4 = 120 – 8 = 112 ¹ 0

	 A xU ó¢áak‰w¡ nfhit vÅš A–1 
rh¤âa«.

		  adj  A	 =	

+ - +

- + -

+ - +

é

ë

ê
ê
ê
ê
ê
ê
ê
ê

ù

û

ú
5 1
1 5

1 1
1 5

1 5
1 1

1 1
1 5

5 1
1 5

5 1
1 1

1 1
5 1

5 1
1 1

5 1
1 5

úú
ú
ú
ú
ú
ú
ú

T

			   =	

+ -( )- -( )+ -( )
- -( )+ -( )- -( )
+ -( )+ -( ) + -( )

é 25 1 5 1 1 5

5 1 25 1 5 1

1 5 5 1 25 1ëë

ê
ê
ê

ù

û

ú
ú
ú

T

			   =	
24 4 4

4 24 4
4 4 24

− −
− −
− −

















T

= 
24 4 4

4 24 4
4 4 24

− −
− −
− −

















	 x›bthU cW¥ãÈUªJ« 4 I bghJÉš 

vL¡f,

	 adj  A = 4
6 1 1

1 6 1
1 1 6

- -
- -
- -

é

ë

ê
ê
ê

ù

û

ú
ú
ú

	 \ A–1 = 1
A

 adj  A = 
1

112
·4 

6 1 1
1 6 1
1 1 6

- -
- -
- -

é

ë

ê
ê
ê

ù

û

ú
ú
ú

	 = 
1
28

 
6 1 1
1 6 1
1 1 6

- -
- -
- -

é

ë

ê
ê
ê

ù

û

ú
ú
ú

	 (iii)	
2 3 1
3 4 1
3 7 2

















		  A	 =	
2 3 1
3 4 1
3 7 2

é

ë

ê
ê
ê

ù

û

ú
ú
ú
·v‹f.

	 R1 _y« ÉÇîgL¤j »il¥gJ,

		  |A|	 =	 2
4 1
7 2

3
3 1
3 2

1
3 4
3 7

- +

			   =	 2 (8 – 7) – 3 (6 – 3) + 1 (21 – 12)

			   =	 2 (1) – 3(3) + 1 (9)

			   =	 2 9 9- +  = 2 ≠ 0
	 A xU ó¢áak‰w¡ nfhit mÂ Mjyhš 

A–1 rh¤âa«

		  adj  A	 =	

+ − +

− + −

+ − +



















4 1
7 2

3 1
3 2

3 4
3 7

3 1
7 2

2 1
3 2

2 3
3 7

3 1
4 1

2 1
3 1

2 3
3 4









T

			   =	

+ -( )- -( )+ -( )
- -( )+ -( )+ -( )
+ -( )+ -( )+ -( )

é 8 7 6 3 21 12

6 7 4 3 14 9

3 4 2 3 8 9ëë

ê
ê
ê

ù

û

ú
ú
ú

T

			   =	
1 3 9
1 1 5
1 1 1

−
−

− −

















T

		  adj  A	 =	
1 1 1
3 1 1

9 5 1

-
-

- -

é

ë

ê
ê
ê

ù

û

ú
ú
ú

		 ï§F, A–1	 =	
1
A  adj  A

	 ⇒ 	 A–1	 =	
1
2

 
1 1 1
3 1 1
9 5 1

−
−

− −

















3.	 F (a) =
cos 0 sin

0 1 0
sin 0 cos

α α

α α−

















vÅš, 

	 [F(a)]–1 = F(– a) vd¡fh£Lf.

Ô®î :	F (a) = 

cos sin

sin cos

α α

α α

0
0 1 0

0−

















ju¥g£lJ.

	 R1 _y« ÉÇîgL¤j »il¥gJ,

	 |F(a)| = cos a 
1 0
0 cosα

– 0 + sin a
0 1

0−sin α
	 = cos a (cos – 0) + sin a ( 0 + sin a)

	 = cos2 + sin2 a = 1≠ 0
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	 F (a) xU ó¢áak‰w¡ nfhit mÂ Mjyhš, 
[F(a)]–1 fhzyh«.

	 ï§F, adj  (F(a)) = 

	

+ − +
−

− +
−

−

1 0
0

0 0 0 1
0

0
0

cos cos

cos
cos

cos

α α α α

α
α

α α
α α

sin sin

sin sin
sin

ccos

cos cos

α
α

α α α α

0
0

0
1 0 0 0

0
0 1

sin

sin sin
+ − +



























TT

= 

+ -( ) -( ) + +( )
-( ) + +( ) - ( )
+ -( ) -( ) +

cos sin

cos sin

sin

a a

a a

a

0 0 0

0 0

0 0

2 2

ccos-( )

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú0

T

	 = 
cos sin

sin cos

a a

a a

0
0 1 0

0

+

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

= 
cos sin

sin cos

a a

a a

0
0 1 0

0

-

+

é

ë

ê
ê
ê

ù

û

ú
ú
ú

				   \ F(a)–1	=	
1

F( )a
 adj  (F(a))

	 			  F a( )[ ]-1 	=	
1
1

 
cos sin

sin cos

a a

a a

0
0 1 0

0

-

+

é

ë

ê
ê
ê

ù

û

ú
ú
ú

					   =	
cos sin

sin

a a

a a

0
0 1 0

0

-

+

é

ë

ê
ê
ê

ù

û

ú
ú
úcos

� ...(1)

			  ï§F, F(– a)	=	
cos ( ) sin ( )

sin ( ) cos ( )

- -

- - -

é

ë

ê
ê
ê

ù

û

ú
ú
ú

a a

a a

0
0 1 0

0

					   =	
cos

cos

a a

a a

0
0 1 0

0

-é

ë

ê
ê
ê

ù

û

ú
ú
ú

sin

sin

	 [ cosa xU ïu£il¢ rh®ò, cos (–a) = cos a 
k‰W« sina xU x‰iw¢ rh®ò, sin(–a)= –sina]

	 (1) k‰W« (2)ÈUªJ

				   [F(a)]–1	=	 F (–a)
	 vdnt Ã%ã¡f¥g£lJ.

4.	 A=
5 3
1 2− −









 vÅš, A2 – 3A – 7I2 = O2 

vd¡fh£Lf. ïj‹ _y« A–1 fh©f.

Ô®î :	bfhL¡f¥g£l A = 
5 3
1 2- -

é

ë
ê

ù

û
ú

	 A2 = 
5 3
1 2− −









  

5 3
1 2- -

é

ë
ê

ù

û
ú  = 

25 3 15 6
5 2 3 4

- -
- + - +

é

ë
ê

ù

û
ú

	      = 
22 9

3 1−










		 \ A2 – 3A – 7I2

	 =	
22 9

3 1−








  –3 

5 3
1 2− −









  –7 

1 0
0 1

é

ë
ê

ù

û
ú

	 =	
22 15 7 9 9 0

3 3 0 1 6 7
- - - +

- + + + -
é

ë
ê

ù

û
ú  = 

0 0
0 0

é

ë
ê

ù

û
ú  = O2

	 vdnt Ã%ã¡f¥g£lJ.

	 \ A2 – 3A – 7I2	=	 0

	 ã‹òwkhf  A–1 Mš bgU¡f »il¥gJ,

	 A2. A–1 – 3AA–1 – 7I2 A
–1 = 0.A–1

	 ⇒	 A(AA–1) – 3 (AA–1) –7(A–1) = 0

	�  [ I2 A
–1 = A–1 k‰W« | (0)A–1 = 0]
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10.	 adj A = 
1 0 1
0 2 0
1 0 1−

















 vÅš adj (adj (A)) -I 

fh©f .
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11.	 A = 
1 tan

tan 1
x

x−








 , vÅš 

AT A–1 = 
cos 2 sin 2
sin 2 cos2

x x

x x

−







 vd¡fh£Lf.

Ô®î :	 bfhL¡f¥g£l A = 
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1
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12.	  A = 
5 3
1 2− −









  = 

14 7
7 7
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
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
 vÅš A -I fh©f.
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13.	 A=
1 1
2 0

−







 ,B=

3 2
1 1

−







 , C = 1 1

2 2








 , k‰W«  

AXB = C vÅš, X v‹w mÂia¡ fh©f.

Ô®î :	bfhL¡f¥g£l A =
1 1
2 0

−







 , B =

3 2
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
 k‰W« 

C = 
1 1
2 2
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14.	 A =
0 1 1
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1 1 0
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vÅš A–1 = 
1
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vd¡fh£Lf.
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15.	
− −



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


1 1
2 1

v‹w mÂia ãªija¥ 

bgU¡fš r§nfj bkhÊah¡f mÂahf¡ 

bfh©L [2 –3] [20 4] v‹w bgw¥g£l 

− −



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


1 1
2 1

-‹ ne®khW mÂÆ‹ ãªija¥ 

bgU¡f‰ rhÉahf¡ bfh©L r§nfj bkhÊ 

kh‰w« brŒf. ï§F M§»y vG¤JfŸ 

A – Z  -¡F Kiwna v©fŸ 1 − 26 Ií«, 

fhÈÆl¤â‰F v© 0 Ií« bghU¤â 

r§nfj bkhÊah¡f« k‰W« bkhÊkh‰w« 

brŒf.
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	 [8  5], [ 12  16]
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	 5tJ M§»y vG¤J E.

	 12tJ M§»y vG¤J L

	 k‰W« 16tJ M§»y vG¤J P bgWgt® jh« 

bg‰w r§nfj brŒâ	 “HELP” vd¥ go¡»wh®.

gÆ‰á  1.2
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


 ·v‹f.

		  A xU 2 × 2 tÇir mÂ

		  \ r(A) ≤ (2, 2) - Û¢áW = 2
		�  A -‹ ó¢áak‰w á‰wÂ¡ nfhitfË‹ 

c¢r tÇir 2 MF«.

		  ïJ 2 4
1 2

−
−

	 =	 4 – 4 = 0

		  Mifahš, r(A) < 2
		�  mL¤J 1 tÇiríila á‰wÂ¡ 

nfhitia nj®î brŒnth« |2| = 2 ≠ 0
			   \ r(A)	 =	 1
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v‹f.

			  A xU 3 × 2 tÇir mÂ

			  \ r(A) ≤ (3, 2) -‹ Û¢áW = 2
			�  A -‹ ó¢áak‰w á‰wÂ¡ nfhitfË‹ 

c¢r tÇir 2 MF«.

				   mJ -
-

1 3
4 7

	 = 	 7 – 12 = – 5 ≠ 0

					    \ r(A)	 =	 2.
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	 (iii)	
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ú ·v‹f.

		  A xU (2 × 4) tÇir mÂ

			  \ r(A) ≤ (2, 4) -‹ Û¢áW  = 2
		�	  A-‹ ó¢áak‰w á‰wÂ¡ nfhitfË‹ 

c¢rtÇir 2 MF«.

		  mJ 
1 2
3 6

-
-

	=	  – 6 + 6 = 0

		  nkY«, 
-
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1 0
3 1

	= 	– 1 + 0 = – 1 ≠ 0.

		  \ r(A)	=	 2.
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			    A	 =	
1 2 3
2 4 6
5 1 1
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v‹f.

		  A xU 3 × 3 tÇir mÂ

		  \ r(A) ≤ (3, 3) - ‹ Û¢áW = 3
		�  A-‹ ó¢áak‰w á‰wÂ¡ nfhitfË‹ 

c¢rtÇir 3 MF«.
		  mJ, 

		

1 2 3
2 4 6
5 1 1

-
-
-

= 1 + 2 + 3
2 4
5 1

4 6
1 1

2 6
5 1

-
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-
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� [R1- ‹ _y« ÉÇîgL¤j¥g£lJ]

		  = 1 (– 4 + 6) + 2 (– 2 + 30) + 3 (2 – 20)
		  = 1 (2) + 2 (28) + 3 (– 18) 
		  = 2 + 56 – 54 = 58 – 54 = 4 ≠ 0
			   \ r(A)	 =	 3.
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 v‹f.

		  A xU 3 × 4 tÇir mÂ

		  \ r(A) ≤ (3, 4)- ‹ Û¢áW = 3
		�  A-‹ ó¢áak‰w á‰wÂ¡ nfhitfË‹ 

c¢r tÇir 3

	 mJ

0 1 2
0 2 4
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	 = 	0 + 0 – 8 (4 – 4) = 0 

� [C1 -‹ _y« ÉÇîgL¤j¥g£lJ]

	 nkY«, 

0 2 1
0 4 3
8 0 2

	 = 0 + 0 – 8 
2 1
4 3 �

� [C1 -‹ _y« ÉÇîgL¤j¥g£lJ]
		  = – 8 (6 – 4)	 =	 – 8 (2) = – 16 ≠ 0
			   \ r(A) 	 =	 3
2.	 ã‹tU« mÂfS¡F VWgo tot¤ij¥ 

ga‹gL¤â mÂ¤ju« fh©f :
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	 \ r(A) = 2.
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gÆ‰á  1.3

1.	 ã‹tU« neÇa¢ rk‹gh£L¤ bjhF¥òfis 

ne®khkhW mÂ fhzš KiwÆš Ô®¡f:

	 (i)	 2x + 5y = – 2, x + 2y = – 3
	 (ii)	 2x – y = 8, 3x + 2y = – 2
	 (iii)	 2x + 3y – z = 9, x + y + z = 9, 3x – y – z = –1
	 (iv)	 x + y + z – 2 = 0, 6x – 4y + 5z – 31 = 0, 
			  5x + 2y + 2z = 13.
Ô®î :	 (i)	 2x + 5y = – 2, x + 2y = – 3
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	 = 
1

16

0 36 4
36 9 3

36 99 1
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- + +
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	 \ x = 2, y = 3, z = 4

	 \ Ô®î fz« {2, 3, 4}

	 (iv) 	 x + y + z –  2 = 0, 6x – 4y + 5z – 31 = 0, 
			  5x + 2y + 2z = 13
		  	 bjhifÆ‹ mÂ tot«
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	 AX = B ï§F A	 = 

1 1 1
6 4 5
5 2 2

-
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 , 

	 X	 =	

x
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z
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 , B = 

2
31
13
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	 Þ 	 X	 =	 A–1 B

		 |A|  =  

1 1 1
6 4 5
5 2 2

-  = 1
-

-
-4 5

2 2
6 4
5 2

1
6 5
5 2

+1

	= 1 (– 8 – 10) – 1 (12 – 25) + 1 (12 + 20)

	= 1 (– 18) – 1 (– 13) + 1 (22) = – 18 + 13 + 32= 27

	 adj  A = 

+
-
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+
-
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-
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32 3 10

	 \ A–1 = 
1
A  adj  A	 =  

1
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-
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ú
ú
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13 3 1
32 3 10

	 \ X 	 =	  A–1 B

		  = 
1
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2
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36 0 117
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64 93 130

 = 
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1

-
é

ë

ê
ê
ê

ù

û

ú
ú
ú

	 \ x = 3, y	 =	 – 2, z = 1

		 \ Ô®î fz« {3, – 2, 1}

2.	 A =
-

-
-
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ê
ê
ê
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ú
ú
ú

5 1 3
7 1 5
1 1 1

 k‰W« B = 
1 1 2
3 2 1
2 1 3
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ë

ê
ê
ê

ù

û

ú
ú
ú

, 

vÅš bgU¡f‰gy‹  AB k‰W« BA fh©f. 

ïj‹ _y« x + y + 2z = 1, 3x + 2y + z = 7,  
2x + y + 3z = 2 v‹w neÇa¢ rk‹gh£L¤ 

bjhF¥ig¤ Ô®¡fî«.

Ô®î :	bfhL¡f¥g£l A =

-
-

-
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5 1 3
7 1 5
1 1 1
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 = 4. I3
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	 BA 	 =	
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2 1 3

é

ë

ê
ê
ê

ù

û

ú
ú
ú

-
-

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

5 1 3
7 1 5
1 1 1

		  =	

- + + + - - +
- + + + - - +
- + + + - - +

é

ë

ê
ê
ê

ù5 7 2 1 1 2 3 5 2
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 = 4. I3.

	 Mifahš AB = BA = 4. I3 vd m¿nth«.

	 Þ	
1
4

Aæ
è
ç

ö
ø
÷  B 	 =	 B 

1
4

Aæ
è
ç

ö
ø
÷  = I

	 Þ	 B–1 	 =	
1
4

 = I

	� bfhL¡f¥g£l rk‹ghL bjhF¥ig mÂ 

toÉš vGj »il¥gJ,
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	 \ x = 2, y = 1, z = – 1

	 vdnt Ô®î fz« {2, 1, – 1}.

3.	 xUt® xU F¿¥ã£l khj Câa¤âš 

xU gÂÆš mk®¤j¥gL»wh®. 

x›bthU M©L« xU Ãiyahd Câa 

ca®î mtU¡F  tH§f¥gL»wJ. 3 

M©LfS¡F¥ ãwF mt® bgW« Câa« 

` 19,800 k‰W« 9 M©LfS¡F¥ ãwF mt® 

bgW« Câa« `23,400 vÅš mtUila 

Mu«g Câa« k‰W« M©L ca®î 

v›tsî v‹gij¡ fh©f. (ne®khW mÂ 

fhzš KiwÆš ï¡fz¡if¤ Ô®¡f.) 

Ô®î :	mtUila Mu«g Câa« ` x v‹f k‰W« 

M©L ca®î  ` y·v‹f.

	 bfhL¡f¥g£l juÉ‹go x + 3y = 19800 k‰W«  
x + 9y = 23,400.

	 bfhL¡f¥g£l rk‹ghL bjhF¥ã‹ mÂ 

tot« 

			
1 3
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	 Þ AX = B ï§F A 	 =	
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ú k‰W« 

			  B	 =	
19800
23400
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	 Þ	  X 	 = 	 A–1 B

		 |A| = 
1 3
1 9  = 9 – 3 	 = 	 6 ≠ 0

			  \ A–1 	 =	
1
A  adj A =

1
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9 3
1 1
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			  \ X 	 = 	 A–1 B
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1
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19800
23400

9 3
1 1
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	 = 
1
6

178200 70200
19800 23400

-
- +
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ú  = 

1
6

108000
3600
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ê

ù

û
ú  

	 = 
18000

600
é

ë
ê

ù

û
ú  

	 \ x = 18000, y = 600.

	 vdnt mtUila Mu«g Câa« ` 18000 
k‰W«  M©L ca®î ` 600.

4.	 4 MltU« 4 kfËU« nr®ªJ xU F¿¥ã£l 

ntiyia 3 eh£fËš brŒJ Ko¥gh®fŸ. 

mnj ntiyia 2 MltU« 5 kfËU« 

nr®ªJ 4 eh£fËš Ko¥gh®fŸ. vÅš 

m›ntiyia X® Mlt® k‰W« xU kfË® 

jÅ¤jÅahf brŒJ Ko¥gj‰F v¤jid 

eh£fshF« v‹gij ne®khW mÂ fhzš 

KiwÆš Ô®¡f.

Ô®î :	xU Mlt® jÅahf brŒJ Ko¥gj‰F 
x eh£fŸ k‰W« kfË® jÅahf brŒJ 

Ko¥gj‰F y eh£fŸ MF«.
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	 \ bfhL¡f¥g£l juÉ‹go,

			
4 + 4
x y 	 =	

1
3

 k‰W« 
2 + 5
x y = 

1
4

			   
1
x

	 =	 s k‰W«

			
1
y 	 =	 t vd ãuâÆL

			  \ 4s + 4t 	 =	
1
3

			  k‰W«  2s + 5t 	 =	
1
4

		 bfhL¡f¥g£l bjhF¥ã‹ mÂ tot«

			   
4 4
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 Þ AX = B ï§F
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			  X 	 = 	 A–1 B

		 ï§F |A| = 
4 4
2 5  	 =	 20 – 8 = 12 ≠ 0

		 \ A–1 = 
1
A  adj  A 	=	

1
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5 4
2 4

-
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			  \ X = A–1 B 	 =	 1
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			  \ s = 
1

18
 Þ 

1
x

 	 =	
1

18
 Þ x = 18

			  t = 
1
36

 Þ 
1
y  	 =	

1
36

 Þ y = 36.

		� Mifahš X® Mlt® jÅahf brŒJ 

Ko¥gj‰F 18 eh£fŸ k‰W« xU kfË® 

jÅahf brŒJ Ko¥gj‰F 36 eh£fŸ MF«.

5.	 A, B k‰W« C v‹w bghU£fË‹ Éiy X® 

my»‰F Kiwna ` x, y, k‰W« z MF«. 

P v‹gt® B-š 4 myFfŸ th§», A-š 

2 myifí« C-š 5 myifí« É‰»wh®. 

Q v‹gt® C-š 2 myFfŸ th§» A-š 3 

myFfŸ k‰W« B-š 1 myifí« É‰»wh®. 

R v‹gt® A-š 1 myif th§», B-š 

3 myifí« C my»š xU myifí« 

É‰»wh®. ï›tÂf¤âš P, Q k‰W« R 
Kiwna ` 15,000, ` 1,000 k‰W« ` 4,000 

tUkhd« <£L»‹wd® vÅš A, B k‰W« 

C bghU£fË‹ XuyF Éiy v›tsî 

v‹gij¡ fh©f. (ne®khW mÂ fhzš 

KiwÆš ï¡fz¡if¤ Ô®¡f.)

Ô®î :	A, B k‰W« C bghU£fË‹ xuyF Éiy  
` x, ` y k‰W« ` z v‹f.

	 bfhL¡f¥g£l juÉ‹go,
			  2x – 4y + 5z	 =	15000
			  3x + y – 2z	 =	1000
			  –x + 3y + z	 =	4000

	 rk‹ghLfË‹ bjhF¥ã‹ mÂ tot« 

	

2 4 5
3 1 2
1 3 1

-
-

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

é

ë

ê
ê
ê

ù

û

ú
ú
ú

x
y
z

 = 

15000
1000
4000

é

ë

ê
ê
ê

ù

û

ú
ú
ú

		 AX = B ï§F A 	= 

2 4 5
3 1 2
1 3 1

-
-

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú
, X = 

x
y
z

é

ë

ê
ê
ê

ù

û

ú
ú
ú

 , 

			  k‰W« B 	=	

15000
1000
4000

é

ë

ê
ê
ê

ù

û

ú
ú
ú

Þ X = A–1 B

			  |A| 	=	

2 4 5
3 1 2
1 3 1

-
-

-

	 = 2
1 2
3 1

4
3 2
1 1

5
3 1
1 3

-
+

-
-

+
-

	 = 2 (1 + 6) + 4 (3 – 2) + 5 (9 + 1)
	 = 2 (7) + 4 (1) + 5(10) = 14 + 4 + 50 = 68.

	 adj  A = 

+
-

-
-

-
+

-

-
-

+
-

-
-

-

+
-

-
-

-
+

-

é 1 2
3 1

3 2
1 1

3 1
1 3

4 5
3 1

2 5
1 1

2 4
1 3

4 5
1 2

2 5
3 2

2 4
3 1ëë

ê
ê
ê
ê
ê
ê
ê
ê

ù

û

ú
ú
ú
ú
ú
ú
ú
ú

T
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	 = 
+ +( ) - -( ) + +( )

- - -( ) + +( ) - -( )
+ -( ) - - -( ) + +(

1 6 3 2 9 1
4 15 2 5 6 4
8 5 4 15 2 12))

é

ë

ê
ê
ê

ù

û

ú
ú
ú

T

	 = 

7 1 10
19 7 2

3 19 14

-
-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

T

	= 

7 19 3
1 7 19

10 2 14
-

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

			  \ A–1 	 =	
1
A  adj  A = 

1
68

7 19 3
1 7 19

10 2 14
-

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

	 \ X = A–1 B 	=	
1
68

15000
1000
4000

7 19 3
1 7 19

10 2 14
-

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

é

ë

ê
ê
ê

ù

û

ú
ú
ú

				   =	
1
68

105000 19000 12000
15000 7000 76000

150000 2000 56000

+ +
- + +

- +

é

ë

ê
êê
ê

ù

û

ú
ú
ú

				   =	
1
68

136000
68000
204000

é

ë

ê
ê
ê

ù

û

ú
ú
ú

= 

2000
1000
3000

é

ë

ê
ê
ê

ù

û

ú
ú
ú

	 \ x = 2000, y = 1000, z = 3000.

	 A, B k‰W« C bghU£fË‹ xuyF ÉiyfŸ 

Kiwna ` 2000, ` 1000 k‰W« ` 3000 MF«.

gÆ‰á  1.4

1.	 ã‹tU« neÇa¢ rk‹ghLfË‹ bjhF¥ig 

»uhkÇ‹ Éâ¥go Ô®¡f:

	 (i)	 5x – 2y + 16 =0,  x + 3y – 7 = 0

	 (ii)	
3
x

+ 2y = 12, 
2
x

 + 3y = 13

	 (iii)		 3x + 3y – z = 11, 2x – y + 2z = 9, 
			  4x + 3y +2z = 25

	 (iv)	
3 4 2
x y z

- -  – 1 = 0,
1 2 1 2 0
x y z

+ + - = 	,

			
2 5 4 1 0
x y z

- - + =

Ô®î :	 (i)		 5x – 2y = – 16, x + 3y = 7

	 bfhL¡f¥g£l D 	=	
5 2
1 3

-
 = 15 + 2 = 17

			  D1	 =	
- -16 2

7 3
= – 48 + 14 = – 34

			  D2 	=	
5 16
1 7

-
 = 35 + 16 = 51

			  \ x 	=	
D
D

1 = 
-34
17  = – 2

			  y 	=	
D
D

2  = 
51
17

= 3

	 \ Ô®î¡ fz« {– 2, 3}

	 (ii)	
3
x

+ 2y = 12, 
2
x

 + 3y = 13

			   
1
x

	 = 	 z v‹f

			  \ 3z + 2y	 =	 12, 2z + 3z = 13

			  \ D 	=	
3 2
2 3

=  9 – 4 = 5

			  D1 	=	
12 2
13 3

= 36 – 26 = 10

			  D2 	=	
3 12
2 13

= 39 – 24 = 15

			  \ z =
D
D

1  	=	
10
5

 = 2 Þ
1
x

 = 2 Þ x = 
1
2

			  y 	=
D
D

2   = 
15
5

 = 3

	 \ Ô®î fz« {
1
2

, 3}

	 (iii)		 3x + 3y – z = 11, 2x – y + 2z = 9, 
			  4x + 3y +2z = 25

			  D 	=	
3 3 1
2 1 2
4 3 2

-
-

				   =	 3 
-1 2
3 2

 –3 
2 2
4 2

– 1 
2 1
4 3

-

				   =	 3(– 2– 6) – 3(4 – 8) – 1(6 + 4)

				   =	 3(– 8) – 3(– 4) – 1(10)

				   =	 – 24 + 12 – 10 = – 22

			  D1 	=	
11 3 1
9 1 2
25 3 2

-
-

				   =	 11
-1 2
3 2

 –3
9 2
25 2

 –1
9 1

25 3
-
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�  RuhÉ‹ ✤ 12 - M« tF¥ò  - fÂjÉaš  ✤ bjhFâ 1 ✤ m¤âaha«  - 120

				   =	 11(– 2– 6) –3(18 – 50) – 1(27 + 25)

				   =	 11(– 8) –3(– 32) –1(52)
				   = 	– 88 + 96 – 52 = – 44

			  D2 	 =	
3 11 1
2 9 2
4 25 2

-

				   =	 3
9 2
25 2

 –11 
2 2
4 2

 –1
2 9
4 25

				   =	 3(18 – 50) – 11(4 – 8) – 1(50 – 36)
				   =	 3(– 32) – 11(– 4) – 1(14)
				   =	 – 96 + 44 – 14 = – 66

			  D3 	 =	
3 3 11
2 1 9
4 3 25

-

				   =	 3
-1 9
3 25

–3 
2 9
4 25

 + 11
2 1
4 3

-

				   =	 3(– 25 – 27) – 3(50 – 36) + 11(6 + 4)
				   =	 3(– 52) – 3(14) + 11(10)
				   =	 –156 – 42 + 110 = – 88

			  \ x 	 =	
D
D

1  = 
-
-

44
22

= 2

			  y 	 =	
D
D

2  = 
-
-

66
22

= 3

			  z 	 =	
D
D

3 = 
-
-

88
22

= 4

	 \ Ô®î fz« {2, 3, 4}

	 (iv)	
3 4 2
x y z

- -  – 1 = 0, 
1 2 1
x y z

+ +  – 2 = 0, 

			
2 5 4
x y z

- -  +1 = 0

				 
1
x

 = u, 
1
y

 	 =	  v,
1
z

 = w, vd ãuâÆL

	 ek¡F »il¥gJ 3u – 4v – 2w = 1,u + 2v + w = 2,
				  2u – 5v – 4w 	 =	 – 1

		 \ D =

3 4 2
1 2 1
2 5 4

- -

- -
	= 	 3

2 1
5 4- -  + 4

1 1
2 4-  

� – 2
1 2
2 5-

	 = 3(– 8 + 5) + 4(– 4 – 2) – 2(– 5 – 4)
	 = 3(– 3) + 4(– 6) – 2(– 9)

	 =  – 9 – 24 + 18 = – 15

				   D1 	 =	

1 4 2
2 2 1
1 5 4

- -

- - -

	 = 1
2 1
5 4- -  + 4

2 1
1 4- -  – 2

2 2
1 5- -

	 = 1(– 8 + 5) + 4(– 8 + 1) – 2(– 10 + 2)

	 = 1(– 3) + 4(– 7) – 2(– 8)

	 = – 3 – 28 + 16 = – 15

				   D2 	 =	

3 1 2
1 2 1
2 1 4

-

- -

	 = 3
2 1
1 4- -  – 1

1 1
2 4-  – 2

1 2
2 1-

	 = 3(– 8 + 1) – 1(– 4 – 2) – 2(– 1 – 4) 

	 = 3(– 7) – 1(– 6) – 2(– 5)
	 = – 21 + 6 + 10 = – 5

				   D3 	 =	
3 4 1
1 2 2
2 5 1

-

- -

	 = 3
2 2
5 1- -  + 4

1 2
2 1-  + 1

1 2
2 5-

	 = 3(– 2 + 10) + 4(– 1 – 4) + 1(– 5 – 4)

	 = 3(8) + 4(– 5) + 1(– 9)

	 = 24 – 20 – 9 = – 5

		 \ u = 
D
D

1  = 
-
-

15
15

	 =	 1 Þ
1
x

 = 1 Þ x = 1

		  v = 
D
D

2  = 
-
-

5
15

	 =	
1
3

 Þ 
1
y  = 

1
3

 Þ y = 3

		  w = 
D

D
3  = 

-
-

5
15

 	 =	
1
3

 Þ 
1
z

 = 
1
3

 Þ z = 3

	 \ Ô®î fz« {1, 3, 3}
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2.	 xU ngh£o¤ nj®Éš x›bthU  rÇahd 

Éil¡F« xU kâ¥bg© tH§f¥gL»wJ. 

x›bthU jtwhd Éil¡F« 
1
4

 

kâ¥bg© Fiw¡f¥gL»wJ. xU 

khzt® 100 nfŸÉfS¡F¥ gâyË¤J 

80 kâ¥bg©fŸ bgW»wh® vÅš mt® 

v¤jid nfŸÉfS¡F¢ rÇahf gâš 

mË¤âU¥gh®? (»uhkÇ‹ Éâia¥ 

ga‹gL¤â ï¡fz¡if¤ Ô®¡fî«). 

Ô®î :		� x nfŸÉfS¡F rÇahf gâš 

mË¤âU¥gh® k‰W« y nfŸÉfS¡F 

jtwhd gâš mË¤âU¥gh® v‹f.

		 bfhL¡f¥g£l juÉ‹go, x + y =100 k‰W«	

		  1.x – 
1
4

 y 	 =	 80� ... (1)

	 4 Mš bgU¡f »il¥gJ,
		  4x – y 	 = 	320� ... (2)

	 (1) k‰W« (2) ÈUªJ

			  D 	 =	
1 1
4 1-

 = – 1 – 4 = – 5

			  D1 	 =	
100 1
320 1-

= –100 – 320 = – 420

			  D2 	 = 	
1 100
4 320

 = 320 – 400 = – 80

			  \ x 	 =	
D
D

1 = 
-

-
420

5
 = + 84

			  k‰W« y 	 = 	
D
D

2  = 
-
-
80
5

 = 16

	 ∴84 nfŸÉfS¡F¢ rÇahd gâš 

mË¤âU¥gh®.

3.	 ntâahs® xUtÇl« 50% mÄy¤j‹ik 

bfh©l xU fiurY« k‰W« 25% 

mÄy¤j‹ik bfh©l k‰bwhU fiurY« 

cŸsJ. mt® 10 È£l® fiurÈš 

40% mÄy¤j‹ik cŸsthW xU 

fiuriy cUth¡f ïUtif¡ fiuršfŸ 

x›bth‹¿ÈUªJ« v¤jid È£l® 

nr®¡f ntf nt©L«? (ï¡fz¡if 

»uhkÇ‹ Éâia¥ ga‹gL¤â¤ Ô®¡f).

Ô®î :	50% mÄy¤j‹ik fiurÈÈUªJ x È£l® 

k‰W« 25% mÄy¤j‹ik fiurÈÈUªJ 

y È£l® nr®¡f nt©L« v‹f.

	 bfhL¡f¥g£l juÉ‹go, x + y = 10� ... (1)

	 k‰W« x
50

100
æ
è
ç

ö
ø
÷  + y 

25
100

æ
è
ç

ö
ø
÷ = 10 

40
100

æ
è
ç

ö
ø
÷  

	 Þ 	 50x + 25y	=	 400 Þ 2x + y = 16�... (2)

�	 rk‹gh£L¤ bjhF¥ã‹ mÂ tot«

		
1 1
2 1

é

ë
ê

ù

û
ú

x
y

é

ë
ê

ù

û
ú 	=	

10
16

é

ë
ê

ù

û
ú

	 Þ 	AX = B ï§F A	=	
1 1
2 1

é

ë
ê

ù

û
ú ,

		  X	=	
x
y

é

ë
ê

ù

û
ú , B  = 

10
16

é

ë
ê

ù

û
ú

	 Þ 	 X = A–1B | A |	=	
1 1
2 1

 = 1 – 2 = – 1

	 Þ 	 X 	=	
1
A

 adj A .B

	 Þ 	 X 	= – 1 
1 1
2 1

-
-

é

ë
ê

ù

û
ú  

10
16

é

ë
ê

ù

û
ú  

			  = 	– 
10 16
20 16

-
- +

é

ë
ê

ù

û
ú

	 Þ 	 X 	=	 – 
-
-

é

ë
ê

ù

û
ú

6
4

 = 
6
4

é

ë
ê

ù

û
ú

	 50% mÄy¤j‹ik fiurÈÈUªJ 6 È£l® 

k‰W« 25% mÄy¤j‹ik fiurÈÈUªJ 4 
È£l® nr®¡f nt©L«.

4.	 xU Û‹ bjh£oia g«ò A k‰W« g«ò B 

v‹gd x‹whf¢ nr®ªJ 10 ÃÄl§fËš 

Úiu Ãu¥ò«. g«ò B MdJ Úiu cŸns 

mšyJ btËna xnu ntf¤âš mD¥g 

ïaY«. vâ®ghuhjÉjkhf g«ò B MdJ 

Úiu btiu btËna mD¥ãdhš 

bjh£o Ãu«g  30 ÃÄl§fŸ MF« vÅš 

x›bthU g«ò« bjh£oia jÅ¤jÅahf 

Ãu¥g v›tsî fhy« vL¤J¡ bfhŸS«? 

(»uhkÇ‹ Éâia¥ ga‹gL¤â Ô®¡fî«).

Ô®î :	�g«ò A bjh£oia Ãu¥g x ÃÄl§fŸ vL¤J¡ 

bfhŸS« k‰W« g«ò  B bjh£oia Ãu¥g y 
ÃÄl§fŸ vL¤J bfhŸS« v‹f.

	 1 ÃÄljâš AMš  
1
x

 myF« k‰W« B Mš

1
y  myF« Ãu¥g Koí«.
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		  \ 
1
x

 + 
1
y 	 =	10

		  k‰W« 
1
x

 – 
1
y

	 =	30

		   1
x

	 =	a k‰W«
1
y

= b vd ãuâÆl

	 Þ 	 a + b	 =	
1

10
� ... (1)

		  k‰W« a – b	 =	
1
30

� ... (2)

	 	 D 	= 
1 1
1 1-

 = – 1– 1 = – 2

	 	 D1 	=	

1
10

1

1
30

1-
 = 

-
-

1
10

1
30

			   =	 - -3 1
30

 = - 4
30

 = - 2
15

		  D2 =
1 1

10

1 1
30

	 =	
1
30

1
10

-  = 
1 3

30
-

 

			   =	
-2
30

 = 
-1
15

		 \ a = 
D
D

1  = 
-

-

2
15

2
	 =	

1
15

 Þ 
1
x

 = 
1

15
 Þ x = 15

		  b = 
D
D

2  = -

-

1
15

2

 	=	
1
30

 Þ 
1
y  = 

1
30

Þ y = 30

		 A 15 ÃÄl§fËY«, B 30 ÃÄl§fËY« 

bjh£oia Ãu¥ò«. 

5.	 xU FL«g¤âYŸs _‹W eg®fŸ 

ïuî czî rh¥ãl X® cztf¤â‰F¢  

br‹wd®. ïU njhirfŸ, _‹W ï£ÈfŸ 

k‰W« ïU tilfË‹ Éiy  `150. ïU 

njhirfŸ, ïU ï£ÈfŸ k‰W« eh‹F 

tilfË‹ Éiy ` 200. IªJ njhirfŸ,  

eh‹F ï£ÈfŸ k‰W« ïu©L tilfË‹ 

Éiy ` 250. m¡FL«g¤âdÇl«  ` 350 

ïUªjJ k‰W« mt®fŸ _‹W njhirfŸ, 

MW ï£ÈfŸ k‰W« MW tilfŸ 

rh¥ã£ld®. m¡FL«g¤âd® rh¥ã£l 

bryÉ‰fhd bjhifia mt®fËlÄUªj 

gz¤ij¡ bfh©L brY¤j Koíkh? 

(ckJ Éilia »uhkÇ‹ Éâ¡bfh©L 

Ã%ã)?

Ô®î :	xU njhirÆ‹ Éiy ` x·v‹f.

	 xU ï£ÈÆ‹ Éiy  ` y v‹f.

	 xU tilÆ‹ Éiy  ` z v‹f.

	 bfhL¡f¥g£l juÉ‹go,
			  2x + 3y + 2z 	 =	 150
			  2x + 2y + 4z 	 =	 200
			  5x + 4y + 2z 	 =	 250

			  \ D 	 =	
2 3 2
2 2 4
5 4 2

		 = 	2
2 4
4 2

– 3 
2 4
5 2

+ 2 
2 2
5 4

	 = 2(4 – 16) – 3(4 – 20) + 2(8 – 10)

	 = 2(– 12) – 3(– 16) + 2(– 2)

	 = – 24 + 48 – 4 = 20

	 D1 = 
150 3 2
200 2 4
250 4 2

	 C3 ÈUªJ 50I bghJÉš vL¡f »il¥gJ,

	 = 100
3 3 1
4 2 2
5 4 1

	 = 100 3
2 2
4 1

 –3
4 2
5 1

 + 1 
4 2
5 4

	 = 100[3(2 – 8) – 3(4 – 10) + 1(16 – 10)]

	 = 100[3(– 6) – 3(– 6) + 6]

	 = 100[– 18 + 18 + 6] = 600.

	 D2 = 
2 150 2
2 200 4
5 250 2

 = 100 
2 3 1
2 4 2
5 5 1

 

	 = 100 2
4 2
5 1

– 3 
2 2
5 1

 + 1 
2 4
5 5

	 = 100[2(4 – 10) – 3(2 – 10) + 1(10 – 20)]

	 = 100[2(– 6) – 3(– 8) + 1(– 10)]

	 = 100[– 12 + 24 – 10] = 100 [2] = 200.
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	 D3 = 
2 3 150
2 2 200
5 4 250

 = 50 
2 3 3
2 2 4
5 4 5

	 = 50 2
2 4
4 5

3
2 4
5 5

3
2 2
5 4

- +
é

ë
ê

ù

û
ú

	 = 50 [2(10 – 16) – 3(10 – 20) + 3(8 – 10)]
	 = 50[2(– 6) – 3(– 10) +3(– 2)]

	 = 50 [– 12 + 30 – 6] = 50 [12] = 600.

			  \ x = 
D
D

1  	 =	
600
20

 = 30

			  y = 
D
D

2  	 =	
200
20

= 10

			  z = 
D
D

3 	 =	
600
20

 = 30.

	 Mifahš xU njhirÆ‹ Éiy ` 30, xU 

ï£ÈÆ‹ Éiy ̀  10 k‰W« 1 tilÆ‹ Éiy 
` 30.

	 nkY« 3 njhirfŸ, MW ï£ÈfŸ k‰W«  6 
tilfË‹ Éiy

	 = 3x + 6y + 6z = 3(30) + 6(10) + 6(30)
	 = 90 + 60 + 180 = ` 330

	 m¡FL«g¤âdÇl« ` 350 ïU¥gjhš rh¥ã£l 

bryÉ‰fhd bjhifia mt®fËlÄUªj 

gz¤ij bfh©L brY¤j Koí«.

gÆ‰á 1.5

1.	 ã‹tU« neÇa¢ rk‹ghLfË‹ bjhF¥ig 

fh°Ìa‹ Ú¡fš KiwÆš Ô®¡fî«:

	 (i)	 2x – 3y + 3z = 2, x + 2y – z = 3, 3x – y + 2z = 1.
	 (ii) 	 2x + 4y + 6z = 22, 3x + 8y + 5z = 27, 
			  –x + y + 2z = 2
Ô®î :	ÉÇîgL¤j¥g£l mÂia Ãiu - 

VWgo tot¤â‰F bjhl¡f Ãiy Ãiu 

cUkh‰w§fŸ brašgLtj‹ _y« eh« 

bgWtJ

		
2 2 3
1 2 1
3 1 2

2
3
1

1 2

-
-

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

«¾ ®¾¾¾¾R R

1 2 1
2 2 3
3 1 2

3
2
1

2
3

1 2 1
0 6 5

2 2 1

3 3 1

-
-
-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

® -
® -¾ ®¾¾¾¾¾

-
-

R R R
R R R

00 7 5

3
4
8-

-
-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

R R R R R R3 3 2 3 3 2

1 2 1
0 6 5
0 1 0

3
4
4

6 2® -¾ ®¾¾¾¾¾
-

-
-

-
-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

® -¾ ®¾¾¾¾¾¾¾

	

1 2 1
0 6 5
0 0 5

3
4
20

-
-

-
-
-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

	 VWgo tot¤âÈUªJ »il¡F« rkhd 

rk‹ghLfŸ,

	 x + 2y – z 	 =	 3� ... (1)

	 – 6y  +  5z	 =	 – 4� ... (2)

	 – 5z 	 = 	– 20 Þ z = 
-
-
20
5

 = 4.

	 z = 4 vd 2 š ãuâÆl »il¥gJ,

	 – 6y  +  5(4) 	 = 	 – 4 
	 Þ	  – 6y  + 20 	 = 	 –  4 Þ – 4 – 20 = – 24

	 Þ 	 y 	 =	
-
-
24
6

 = 4.

	 y = z = 4 vd (1) š ãuâÆl »il¥gJ

		  x + 2(4) – 4 	 =	 3

	 Þ 	 x + 8 – 4 	 = 3 

	 Þ 	 x + 4	 =	 3

	 Þ 	 x 	 =	 3 – 4 = – 1.

	 \ Ô®î fz« {–1, 4, 4}
	 (ii) 	 2x + 4y + 6z = 22, 3x + 8y + 5z = 27, 
			   –x + y + 2z = 2	
		  ÉÇîgL¤j¥g£l mÂia VWgot 

tot¤â‰F bjhl¡fÃiy cUkh‰w§fŸ 

brŒa¡ »il¥gJ 

	
2 4 6
3 8 5
1 1 2

22
27
2

1 1 2
3 8 5
2 4 6

2
27
22

1 3

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

«¾ ®¾¾¾¾
-é

ë

ê
ê
ê

ù

û

R R úú
ú
ú

	

R R +3R
R R +2R

2 2 1

3 3 1

®

®
¾ ®¾¾¾¾¾

-é

ë

ê
ê
ê

ù

û

ú
ú
ú

1 1 2
0 11 11
0 6 10

2
33
26
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R R ÷ 11
R R ÷ 2

2 2
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	 R R 3R3 3 2® -¾ ®¾¾¾¾¾
-é

ë

ê
ê
ê

ù

û

ú
ú
ú

1 1 2
0 1 1
0 0 2

2
3
4

	 R R ÷23 3®¾ ®¾¾¾¾
-é

ë

ê
ê
ê

ù

û

ú
ú
ú

1 1 2
0 1 1
0 0 1

2
3
2

	 VWgo tot¤âÈUªJ »il¡F« rkkhd 

rk‹ghLfË‹ bjhF¥ghdJ,
	 –x + y + 2z	 =	 2 � ...(1)
	 y + z 	 = 	3� ...(2)
	 z	 = 	2� ...(3)
		 (3) I (2) š ãuâÆl »il¥gJ y + 2 = 3
					     Þ y = 3 – 2 = 1
	 y = 1 k‰W«  z = 2 vd (1) š ãuâÆl »il¥gJ

	 –x + 1 + 2 (2) =	 2	 Þ –x + 1 + 4 	=	 2
	 Þ 	 –x + 5 	 = 	 2 	 Þ	 –x 	=	 2 – 5
	 Þ 	 –x	 = 	 –3 	 Þ 	 x 	=	 3
	 \ Ô®î fz« {3, 1, 2}

2.	 ax2 + bx + c -I x + 3, x − 5, k‰W«   

x − 1-Mš tF¡F« nghJ ÛâahdJ Kiwna 
21, 61 k‰W« 9 vÅš a, b k‰W« c-I¡ 

fh©f. (fh°Ìa‹ Ú¡fš Kiwia 

cgnah»¡fî«)

Ô®î :		 P(x)	 =	 ax2 + bx + c v‹f.

		  bfhL¡f¥g£l  P(–3) 	=	 21�

� [ P(x) ¸ x + 3, Ûâ 21]

	 Þ 	a (–3)2 + b(–3) + c	 =	 21
	 Þ 	 9a – 3b + c	 =	 21� ...(1)
		  nkY«, P(5)	 =	 61 
	 Þ 	 a(5)2 + b(5) + c	 =	 61
� [Ûâ nj‰w¤ij ga‹gL¤â]
	 Þ 	 25a + 5b + c	 =	 61� ...(2)
		  k‰W« P(1)	 =	 9 
	 Þ 	 a(1)2 + b(1) + c	 =	 9
	 Þ 	 a + b + c	 =	 9 � ...(3)

	 ÉÇîgL¤j¥g£l mÂia VWgot 

tot¤â‰F bjhl¡fÃiy cUkh‰w§fŸ 

brŒa¡ »il¥gJ.

	
9 3 1
25 5 1

1 1 1
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	 VWgotot¤âÈUªJ »il¡F« rkhd 

rk‹ghLfË‹ bjhF¥ghdJ,

	 a + b + c	 =	 9� ...(1)
	 – 5b – 6c	 =	 – 41� ...(2)
	 8c	 =	 48 

	 Þ 	 c	 =	
48
8

= 6

	 c = 6 vd (2) -š ãuâÆl »il¥gJ,

	 Þ 	 –5b – 6(6)	 =	 –41 
	 Þ 	 –5b	 =	 36  – 41
	 Þ 	 –5b 	 =	 – 41 + 36 = –5 

	 Þ 	 b	 =	
-
-

5
5

 =1

	 b = 1, c = 6 vd (1) -š ãuâÆl »il¥gJ,
		  a + 1 + 6	 =	 9 
	 Þ 	 a + 7	 =	 9 
	 Þ 	 a  	 =	 9 – 7 
	 Þ 	 a 	 =	 2
	 \ a = 2, b = 1, k‰W« c = 6

3.	 xU bjhif  ` 65,000 M©o‰F 

Kiwna 6%, 8% k‰W« 9% v‹w t£o 

åj¤âš _‹W g¤âu§fËš KjäL 

brŒa¥gL»wJ. bkh¤j M©L tUkhd«  

` 4,800. _‹whtJ g¤âu¤âš »il¡F« 
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 RuhÉ‹ ✤ 12 - M« tF¥ò  ✤ mÂfŸ k‰W« mÂ¡nfhitfË‹ ga‹ghLfŸ 25

tUkhdkhdJ ïu©lhtJ g¤âu¤âš 

»il¡F« tUkhd¤ij Él ` 600 mâf« 

vÅš x›bthU g¤âu¤âY« KjäL 

brŒa¥g£l bjhifia¡ fh©f.(fh° 

Ú¡fš Kiwia ga‹gL¤Jf)

Ô®î :	6%, 8% k‰W« 9% g¤âu¤âš KjäL 

brŒa¥gL« bjhif Kiwna ` x, ` y k‰W« 
` z v‹f.

	 ∴bfhL¡f¥g£l juÉ‹go, x + y + z = 65000
� ...(1)

	 6 1
100

8 1
100

9 1
100

´ ´
+

´ ´
+

´ ´x y z  = 4800

	�  [ t£o = 
PNR
100

]

	 Þ 
6

100
8

100
9

100
x y z

+ + 	 =	 4800

	 Þ 	 6x + 8y + 9z		  =	 480000� ... (2)

				   nkY«, 9
100

z 	 =	 600 + 8
100

y

	 Þ		   
-

+
8

100
9

100
y z

	 =	 600

	 Þ 		  –8y + 9z	 =	 60000� ...(3)
	 ÉÇîgL¤j¥g£l mÂia VWgot 

tot¤â‰F bjhl¡fÃiy cUkh‰w§fŸ 

brŒa¡ »il¥gJ
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	 VWgotot¤âÈUªJ »il¡F« rkhd 

rk‹ghLfË‹ bjhF¥ghdJ,
			  x + y + z 	 = 	65000� ...(1)
			  2y + 3z 	 = 	90000� ...(2)
			  21z 	 =	 42000 

	 Þ 	 z 	 = 	
420000

21  = 20000

	 z = 20,000 vd (2)š ãuâÆl »il¥gJ,
			  2y + 3(20,000) 	 = 	90000

	 Þ 	 2y + 60,000	 =	 90,000
	 Þ	 2y 	 =	 90,000 – 60,000 		

		  =	 30,000

	 Þ	  y 	 =	
30 000

2
,

 = 15,000

	 y = 15,000 k‰W« z = 20,000 vd (1) š ãuâÆl 

»il¥gJ,
			 x + 15,000 + 20,000	 =	 65000
	 Þ 	 x + 35,000	 =	 65000 
	 Þ 	 x	 =	 65,000–35,000
	 Þ	  x	 =	 30,000

	 6% g¤âu¤â‹ Éiy ` 30,000, 8% g¤âu¤âš  
` 15,000 k‰W« 9% g¤âu¤â‹ Éiy ̀  20,000.

4.	 xU áWt‹ y = ax3 + bx + c v‹w ghijÆš 

(–6, 8),(–2 – 12) k‰W« (3,8). vD« òŸËfŸ 

tÊahf brš»wh‹. P(7,60) v‹w òŸËÆš 

cŸs mtDila e©gid rªâ¡f 

ÉU«ò»wh‹. mt‹ mtDila e©gid 

rªâ¥ghdh? (fh° Ú¡fš Kiwia 

ga‹gL¤Jf).

Ô®î :	bfhL¡f¥g£l y	=	 ax2 + bx + c� ...(1)
	 (–6, 8), (1) -‹ ÛJ mikªJŸsJ

	 Þ 	 8	 =	 a(–6)2 + b(–6) + c
	 Þ 	 8	 =	 36a – 6b + c� ...(2)
	 (–2, –12), (1)-‹ ÛJ mikªJŸsJ

	 Þ 	 –12	 =	 a(–2)2 + b(–2) + c
	 Þ 	 –12	 =	 4a – 2b + c� ...(3)
	 nkY« (3, 8), (1)-‹ ÛJ mikªJŸsJ 
	 Þ 	 8	 =	 a(3) 2 + b(3) + c
	 Þ 	 8	 =	 9a + 3b + c� ...(4)

	 ÉÇî¥gL¤j¥g£l mÂia VWgot 

tot¤â‰F bjhl¡fÃiy cUkh‰w§fŸ 

brŒa¡ »il¥gJ,
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	 VWgo tot¤âÈUªJ »il¡F« rkkhd 

rk‹ghLfË‹ bjhF¥ghf »il¥gJ 

		  36a – 6b + c 	= 	8� ...(1)

		  –3b + 2c	 =	 –29� ...(2)

		  5c	 =	 –50

	 Þ	  c 	=	
-50

5
 = –10

	 c = –10 vd (2) -š ãuâÆl »il¥gJ,
		  –3b + 2(–10) 	= 	–29
	 Þ	  –3b – 20 	=	 –29
	 Þ 	 –3b 	=	 –29 + 20

	 Þ 	 –3b 	=	 –9 

	 Þ	  b	 =	
-
-

9
3

 = 3

	 b = 3 k‰W« c = –10 vd (1) š ãuâÆl 

»il¥gJ,
		  36a – 6(3) – 10	 =	 8 
	 Þ 	 36a – 18 – 10	 =	 8
	 Þ 	 36a – 28	 =	 8 
	 Þ 	 36a	 =	 8 + 28 = 36

	 Þ 	 a	 =	
36
36  =1

		  \ a = 1, b = 3, c 	=	 –10
	 vdnt áWtÅ‹ ghij

		  y 	=	 1(x2) + 3(x) –10
	 Þ 	 y	 =	 x2 + 3x – 10
	 mtDila e©g‹ P(7, 60) v‹w òŸËÆš 

cŸsjhš,
	 	 60	 =	 (7)2 + 3(7) –10 
	 Þ 	 60	 =	 49 + 21 – 10
	 Þ 	 60	 =	 70 – 10 = 60
	 Þ 	 60	 =	 60
	 (7, 60) ghijia Ãiwî brŒ»wJ, mt‹ 

P(7, 60)š cŸs mt‹ e©gid rªâ¥gh‹.

gÆ‰á 1.6

1.	 ã‹tU« rk‹ghLfË‹ bjhF¥ò 

xU§fikî cilajh v‹gij MuhŒf. 

xU§fikî cilajhÆ‹ mt‰iw¤ Ô®¡f.

	 	(i)	 x – y + 2z = 2, 2x + y + 4z = 7, 4x – y + z = 4
	 (ii)	 3x + y + z =2, x –3y + 2z = 1, 7x – y + 4z = 5
	 (iii)	 2x + 2y + z = 5, x – y + z = 1, 3x + y + 2z = 4
	 (iv)	 2x – y + z = 2, 6x – 3y + 3z = 6, 4x – 2y + 2z = 4.

Ô®î :	(i)		x – y + 2z = 2, 2x + y + 4z = 7, 4x – y + z = 4

	 rk‹gh£L bjhF¥ã‹ mÂ tot« AX = B

	 ï§F A = 
1 1 2
2 1 4
4 1 1
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	 ÉÇîgL¤j¥g£l mÂia VWgo tot¤â‰F 

cUkh‰w§fŸ brŒa¡ »il¥gJ [A|B],
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	 ï§F r(A) = 3 k‰W« r[A|B] = 3
	 \ r(A) = r[A|B] = 3 = kâ¥ãl nt©oa 

kh¿fË‹ v©Â¡if 
	 vdnt bjhF¥ò xU§fikîl‹ xnu xU 

Ô®it bfh©oU¡F«.

	 VWgo tot¤âYŸs mÂÆÈUªJ »il¡F« 

rkhd rk‹ghLfË‹ bjhF¥ghdJ. 

			  x – y + 2z 	=	 2� ...(1)

			  3y 	=	 3 Þ y = 1� ...(2)

			  –7z 	=	 –7 Þ z = 
-
-

7
7

 =1� ...(3)

	 y = 1 k‰W« z =1 vd (1) š ãuâÆl,
			  x –1 + 2(1)	 =	 2 
	 Þ 	 x –1 + 2	 =	 2 
	 Þ 	 x + 1	 =	 2
	 Þ 	 x	 =	 2 – 1 = 1 
	 Þ 	 x	 =	 1
	 \ x = 1, y =1, z = 1
	 Mifahš, Ô®î fz« {1, 1, 1}.

	 (ii)	 3x + y + z =2, x –3y + 2z =1,7x – y + 4z = 5.

			  bjhF¥ã‹ mÂ tot« AX = B

			  ï§F A = 
3 1 1
1 3 2
7 1 4
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			�  ÉÇîgL¤j¥g£l mÂ [A|B] ia VWgo 

tot¤â‰F cUkh‰w§fŸ brŒa¡ 

»il¥gJ,

			 [A|B] = 
3 1 1
1 3 2
7 1 4

2
1
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1 3 2
3 1 1
7 1 4
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	 ï§F r(A) = 2, k‰W« r[A|B] = 2 [ 2 mó¢áa 

ÃiufŸ cŸsd]. Mifahš, r(A) = r[A|B]  
= 2 < 3, bfhL¡f¥g£l bjhF¥òxU§fikîl‹ 

Ô®îfŸ xU rhuhkh¿¡ FL«gkhf ïU¡F«. 

Mifahš z = t, x ∈R. VWgo tot¤âYŸs 

mÂÆÈUªJ »il¡F« rkhd rk‹ghL 

fË‹ bjhF¥ò,
			  x – 3y + 2z 	=	 1� ...(1)
			  10y – 5z	 =	 –1� ...(2)
			  z	 =	 t� ...(3)
	 (2) ÈUªJ 10y – 5t = –1
	 Þ	 10y	 =	 5t –1

	 Þ 	 y	 =	
1

10  [5t – 1]

	 nkY«, (1)ÈUªJ, x – 3
10

[5t – 1] + 2t = 1

	 Þ x = 
3

10
 [5t – 1] –2t + 1 = 15 3 20 10

10
t t- - +

	 Þ x = 
1

10
 [–5t + 7]

	 vdnt Ô®î fz«·v‹gJ 

	 { 1
10

 (7 – 5t), 1
10

 (5t – 1), t } ï§F t ∈ R.

	 (iii)		 2x + 2y + z = 5, x – y + z = 1, 3x + y + 2z = 4

		 Mifahš bjhF¥ã‹ mÂ AX = B ï§F

	 A	 =	
2 2 1
1 1 1
3 1 2
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		 ÉÇîgL¤j¥g£l mÂ [A|B] ia VWgo 

tot¤â‰F cUkh‰w§fŸ brŒa¡ »il¥gJ,

	 [A|B] = 
2 2 1
1 1 1
3 1 2
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	 ï§F r(A) = 2 [ 2 mó¢áa ÃiufŸ cŸsd]

	 k‰W« r[A|B] = 3[ 3 mó¢áa ÃiufŸ cŸsd]

	 ï§F (A) ¹ p[A|B]

	 Mifahš, bfhL¡f¥g£l bjhF¥ò 

xU§fikî m‰wJ k‰W« Ô®îfŸ ïšiy.
	 (iv)		 2x – y + z = 2, 6x – 3y + 3z = 6, 
			  4x – 2y + 2z = 4.

			  bjhF¥ã‹ mÂ tot« AX = B ï§F 

		 A	 = 	
2 1 1
6 3 3
4 2 2
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	 [A|B]  v‹w ÉÇîgL¤j¥g£l mÂÆš 

bjhl¡fÃiy Ãiu¢ braÈfŸ ga‹gL¤j¡ 

»il¥gJ, 

  [A|B] = 
2 1 1 2
6 3 3 6
4 2 2 4

3
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2 1 1
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	 ï§F r(A) = 1[ xnu xU mó¢áa Ãiu]

	 k‰W« r[A|B] =1[ xnu xU mó¢áa Ãiu]
	 \ r(A) = r[A|B] = 1 < 3, bfhL¡f¥g£l 

bjhF¥ò xU§fikîl‹ ïU rhuhkh¿¡ 

FL«gkhf Ô®îfŸ ïU¡F«.
	 Mifahš, z = t k‰W« y = s ï§F s, t ∈ R.
	 VWgo tot¤âÈUªJ »il¡F« rkhd 

rk‹ghLfŸ
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			  2x – y + z 	=	 2� ...(1)
			  y 	=	 s� ...(2)
			  z 	=	 t� ...(3)
	 (2) k‰W« (3) I (1)š ãuâÆl »il¥gJ,
			  2x – s + t 	=	 2
	 Þ 	 2x 	=	 s – t + 2

	 Þ	  x	 =	
1
2

 [s – t + 2]

	 \ Ô®î fz« { 1
2

 (s – t + 2), s, t}

	 ï§F s,  t ∈ R
2.	 k-‹ v«kâ¥òfS¡F ã‹tU« rk‹gh£L¤ 

bjhF¥ò  

kx – 2y + z = 1, x – 2ky + z = –2,  x – 2y + kz = 1 

	 (i) 	 ahbjhU Ô®î« bg‰¿uhJ	
	 (ii) 	 xnu xU Ô®it¥ bg‰¿U¡F« 
	 (iii)	� v©Â¡ifa‰w Ô®îfis¥ 

bg‰¿U¡F« v‹gjid MuhŒf

Ô®î :	kx – 2y + z = 1, x – 2ky + z = –2, x – 2y + k = 1

	 rk‹gh£L bjhF¥ã‹☺ mÂ tot«  AX = B 
ï§F 

	 A = 
k
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k
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	 [A|B] v‹w ÉÇîgL¤j¥g£l mÂÆš 

bjhl¡fÃiy Ãiu braÈfŸ ga‹gL¤j¡ 

»il¥gJ,

[A/B] = 
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	 Ãiy (i) k = 1·vÅš

	 [A|B] ® 
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	 ï§F r(A) = 1 k‰W« r[A|B] = 2
	 Mifahš, r(A) ¹ r[A|B] Þ bjhF¥ò‰F Ô®î 

ïšiy.
	 Ãiy (ii) k ≠ 1, k ≠ −2·vÅš

	 [A|B] →  
ó¢áak‰w ó¢áak‰w

1 2
0 2 2 1
0 0

1
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-
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	 Þ ρ(A) = 3 k‰W« ρ[A|B] = 3

	 Mifahš, ρ(A) = ρ[A|B] = 3 = kâ¥ãl 

nt©oa kh¿fË‹ v©Â¡if

	 Mifahš, bjhF¥ò¡F xnu xU Ô®î c©L. 

	 Ãiy (iii) k = –2·vÅš

	 r[A|B] ®
- -
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1 2 2 1
1 6 3 3
0 0 0 0

	 ï§F r(A) = 2 k‰W« r[A|B] = 2

	 \ r(A) = r[A|B] = 2 < 3, kâ¥ãl nt©oa 

kh¿fË‹ v©Â¡if. Mifahš bjhF¥ò 

xU§fikîl‹ v©Â¡ifa‰w Ô®îfis 

bfh©oU¡F«.

3.	 λ, m-ï‹ v«kâ¥òfS¡F 2x + 3y + 5z = 9,  
7x + 3y – 5z = 8, 2x + 3y +λz = μ, v‹w 

rk‹ghLfË‹ bjhF¥ghdJ.

	 (i) 	 ahbjhU Ô®î« bg‰¿uhJ	
	 (ii) 	 xnu xU Ô®it¥ bg‰¿U¡F« 
	 (iii)	 �v©Â¡ifa‰w Ô®îfis¥ 

bg‰¿U¡F« v‹gjid MuhŒf.

Ô®î :	2x + 3y = 9, 7x + 3y − 5z = 8, 2x + 3y + λz = μ

	 rk‹gh£L bjhF¥ã‹ mÂ tot« AX = B 
ï§F

	 A = 
2 3 5
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	  �[A|B] v‹w ÉÇîgL¤j¥g£l mÂÆš 

bjhl¡fÃiy Ãiu¢ braÈfŸ ga‹gL¤j¡ 

»il¥gJ,

	 [A|B] = 
2 3 5
7 3 5
2 3

9
8

7 5
2 3 5
2 3

8
91 2-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

¾ ®¾¾¾¾
-é

ë

ê
ê
ê

ù

û

ú
ú
úl m l m

R R«
3

	 	

R R R

R R R

2 2 1

3 3 2

2
7 7 3 5

0 15
7

45
7

0 0 5

8
45
7

4 9

® -

® -¾ ®¾¾¾¾¾¾

-

-

-

-

é

ë

ê
ê
ê
ê

ù

ûl

úú
ú
ú
ú

	 R R2 2 7
7 3 5
0 15 45
0 0 5

8
47

9

® ´¾ ®¾¾¾¾¾
-

-

-

-

é

ë

ê
ê
ê

ù

û

ú
ú
úl m

		 Ãiy (i) λ = 5 vÅš

			  [A|B]	 =	
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	 ï§F ρ(A) = 2 k‰W« ρ[A|B] = 3

	 Mifahš, ρ(A) ≠ ρ[A|B]
	 Mifahš bjhF¥ò xU§fikî m‰wJ 

k‰W« Ô®î ïšiy.

	 Ãiy (ii) λ ≠ 5, μ ≠ 9 vÅš

	 [A|B] = 

7 3 - 5 - 8
0 15 45
0 0
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	 ï§F ρ(A) = 3 k‰W« ρ[A|B] = 3
	 \ ρ(A) = ρ[A|B] = 3 = kâ¥ãl nt©oa 

kh¿fË‹ v©Â¡if

	 Mifahš bjhF¥ò xU§fikîl‹ xnu xU 

Ô®it bfh©oU¡F«.

	 Ãiy (iii) λ = 5 k‰W« μ = 9·vÅš

	 [A|B] = 
7 3 5
0 15 45
0 0 0

8
47
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	 ï§F ρ(A) =2, ρ[A|B] = 2

	 \ ρ(A) = [A|B] = 2 < kâ¥ãl nt©oa 

kh¿fË‹ v©Â¡if

	 \ bjhF¥ò xU§fikîl‹ k‰W« 

v©Â¡ifa‰w Ô®îfis bfh©oU¡F«.

gÆ‰á 1.7

1.	 ã‹tU« rk¥go¤jhd neÇa¢ rk‹gh£L¤ 

bjhF¥ig¤ Ô®¡fî«.

	 (i)	 3x + 2y +7z = 0, 4x – 3y – 2z = 0, 
			  5x + 9y + 23z = 0
	 (ii)	 2x + 3y −z = 0, x − y – 2z = 0, 3x + y + 3z = 0.

Ô®î :	(i)		 3x + 2y +7z = 0, 4x – 3y – 2z = 0, 
			   5x + 9y + 23z = 0

			�  ÉÇîgL¤j¥g£l mÂÆš bjhl¡fÃiy 

Ãiu braÈfŸ ga‹gL¤j¡ »il¥gJ,

	 [A|0] = 
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	 ï§F ρ(A) = 2 k‰W«  ρ[A|0] = 2
	 Mifahš, ρ(A) = ρ([A|0]) = 2 < 3 = kâ¥ãl 

nt©oa kh¿fË‹ v©Â¡if 
	 ï§F, bjhF¥ò xU§fikîl‹ xU rhuhkh¿¡ 

FL«gkhf Ô®îfis bfh©oU¡F«.

	 Mifahš z = t vd ãuâÆL ï§F t ∈ R.
	 VWgo tot¤âÈUªJ rk‹ghLfis vGj 

»il¥gJ

	 3x + 2y + 7z	 =	 0 � ...(1)
	 y + 2z	 =	 0 � ...(2)
	 z 	=	 t,vd ãuâÆL (2) ÈUªJ

	 y + 2t	 =	 0 
	 Þ 	 y	 =	 −2t
		 \ (1)  ÈUªJ, 3x + 2 (−2t) + 7t = 0
	 Þ 	 3x – 4t + 7t	 =	 0
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	 Þ 	 3x + 3t	 =	 0 
	 Þ 	 3x	 =	 −3t
	 Þ 	 x	 =	 −t
		 \ Ô®î fz« {−t, −2t, t} ï§F t ∈ R
	 (ii)	 2x + 3y −z = 0, x − y – 2z = 0, 3x + y + 3z = 0.
			�  ÉÇîgL¤j¥g£l mÂÆš bjhl¡fÃiy 

Ãiu braÈfŸ ga‹gL¤j¡ »il¥gJ
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	 ï§F ρ(A) = 3 k‰W« ρ([A|0]) = 3
	 \ ρ(A) = ρ([A|0]) = 3 = kâ¥ãl nt©oa 

kh¿fË‹ v©Â¡if

	 Mifahš bjhF¥ò xU§fikîl‹ xnu xU 
Ô®it bfh©oU¡F«.

	 Mifahš bjhF¥ò btË¥gil Ô®it k£L« 
bfh©oU¡F«.

2.	 λ -É‹ v«kâ¥ã‰F

	 x + y + 3z = 0, 4x + 3y + λz = 0, 2x + y + 2z =0 
v‹w bjhF¥ã‰F

	 (i) 	 btË¥gil¤ Ô®î

	 (ii)	 btË¥gila‰w Ô®î »il¡F«

Ô®î :	x + y + 3z = 0, 4x + 3y + λz = 0, 2x + y + 2z =0

	 ÉÇî¥gL¤j¥g£l mÂia VWgo tot¤â‰F 

kh‰w »il¥gJ,

	 [A|0] = 
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	 Ãiy (i) λ ≠ 8 vÅš
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	 ï§F ρ(A) = 3, ρ([A/O]) = 3
	 \ ρ(A) = ρ([A/0]) = 3 = kâ¥ãl nt©oa 

kh¿fË‹ v©Â¡if 
	 \ bfhL¡f¥g£l bjhF¥ò xU§fikîl‹ xnu 

xU Ô®it bfh©oU¡F«.
		 Ãiy (ii) λ = 8 vÅš

		  [A|0]	 =	
1 1 3
0 1 4
0 0 0

0
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	 ï§F ρ(A) = 2, ρ([A|0]) = 2
	 \ ρ(A) = ρ([A|0]) = 2 < 3, kâ¥ãl nt©oa 

kh¿fË‹ v©Â¡if, 
	 \ bjhF¥ò xU§fikîl‹ btË¥gila‰w 

Ô®îfis cilaJ.

3.	 fh°èa‹ Ú¡fš Kiwia¥ ga‹gL¤â:

	 C2 H6 + O2→ H2 O + CO2 v‹w ntâÆaš 
vâ®Éid¢rk‹gh£il rkÃiy¥giy¥ 
gL¤Jf.

Ô®î :	bfhL¡f¥g£l C2 H6 + O2 → H2O + CO2
	 eh« Äif v©fŸ x1, x2, x3 k‰W« x4 ï›thW 

fhz nt©L«.

	 x1 C2 H6 + x2 O2 → x3 H2O + x4 CO2� ...(1)
	 (1) š ïlJ g¡f¤âš cŸs fh®g‹ mQ¡ 

fË‹ v©Â¡if tyJ g¡f¤âš cŸs 
fh®g‹ mQ¡fË‹ v©Â¡if¡F rkkhf 
ïU¡f nt©L«.

			  \ 2x1	 =	 1x4 
	 Þ 	 2x1 – x4	 =	 0 � ...(2)
	 iA£u#‹☺mQ¡fshš »il¥gJ,
			  6x1	 =	 2x3 
	 Þ 	 6x1 − 2x3	 =	 0 
	 Þ 	 3x1 – x3	 =	 0� ...(3)
	 nkY«, M¡Ì#‹ mQ¡fshš »il¥gJ,

			  2x2	 =	 1x3 + 2x4 
	 Þ 2x2 – x3 – 2x4 	 =	 0� ...(3)

	 4 kh¿fËš mikªj neÇÆš rkgo¤jhd 

bjhF¥ò rk‹ghLfŸ (2), (3) k‰W« (4) 
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	 \ ÉÇîgL¤j¥g£l mÂ [A|0] 
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0 2 1 2 0

-
-
- -

é

ë

ê
ê
ê

ù

û

ú
ú
ú

	 fh°Ìa‹ Ú¡fš Kiw _y« »il¥gJ,

	
R R1 1 2

1 0 0 1
2

0

3 0 1 0 0
0 2 1 2 0

® ¸¾ ®¾¾¾¾

-

-
- -

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

	
R R R2 2 13

1 0 0 1
2

0

0 0 1 3
2

0

0 2 1 2 0

® -¾ ®¾¾¾¾¾

-

- -

é

ë

ê
ê
ê
ê
ê

ù

û

ú
ú
ú
ú
ú

	

R R R3 3 2

1 0 0 1
2

0

0 0 1 3
2

0

0 2 0 7
2

0

® -¾ ®¾¾¾¾¾

-

-

-

é

ë

ê
ê
ê
ê
ê
ê
ê

ù

û

ú
ú
ú
ú
ú
ú
ú

	

R R2 3

1 0 0 1
2

0

0 2 0 7
2

0

0 0 1 3
2

0

«¾ ®¾¾¾¾

-

-

-

é

ë

ê
ê
ê
ê
ê
ê
ê

ù

û

ú
ú
ú
ú
ú
ú
ú

	

R R
R R
R R

1 1

2 2

2 3

2
2
2

2 0 0 1
0 4 0 7
0 0 2 3

0
0
0

®
®
®¾ ®¾¾¾¾

-
-

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

	 ï§F ρ(A) = ρ([A|B]) = 3 < 4, kâ¥ãl nt©oa 

kh¿fË‹ v©Â¡if. 
	 \ bjhF¥ò xU§fikîl‹ xU rhuhkh¿¡ 

FL«g Ô®îfis bfh©oU¡F«, Mifahš 

x4 = t v‹f.

	 VWgot¤âÈUªJ rk‹ghLfis·vGj 

»il¥gJ

	 2x1 − x4	 =	 0 
	 Þ 	 2x1	 =	 x4 
	 Þ 	 2x	 =	 t 

	 Þ 	 x1	 =	
t
2

 

		  4x2 − 7x4	 =	 0 

	 Þ	 4x2 	 =	 7t  Þ  x2 = 
7
4
t

		  −2x3 + 3x4	 =	 0   Þ 2x3 = 3x4 

	 Þ	  x3	 =	
3
2
t

 

	 x1, x2, x3 k‰W« x4 Äif KG¡fŸ, Mjyhš, 

	 t = 4·vd nj®ªbjL¡f

		  \ x1 	 =	
4
2

 = 2

		  \ x2 	 =	
7 4

4

( )
 = 7

		  \ x3 	 =	
3 4

2

2

( )
 = 6 k‰W« 

		   x4 = t	 =	 4

	 Mifahš rkÃiy¥gL¤j¥g£l rk‹ghL

	 2 C2 H6 + 7O2 ® 6H2O + 4CO2.

gÆ‰á 1.8

bfhL¡f¥g£l eh‹F ÉilfËÈUªJ 

rÇahd mšyJ Äf¥  bghU¤jkhd 

Éilia¤ nj®ªbjL¡f.

1.	 |adj (adj A) | = |A|9, vÅš, rJu mÂ  A -Æ‹ 

tÇirahdJ

	 (1)	 3	 (2) 	 4 	 (3)	 2 	 (4)	 5
� [Éil : (2) 4]
F¿¥ò  :	|adj (adj)A|	 =	 |A| (n −1)2

				   \ (n−1)2 	 =	 9 
	 Þ 		 (n−1)2	 =	 32 Þ 	  n −1 = 3 
	 Þ 		 n 	 =	 4

2.	 A v‹w 3 × 3 ó¢áak‰w¡ nfhit mÂ¡F 

AAT = AT A k‰W« B = A–1AT, v‹wthW 

ïU¥ã‹ BBT =
	 (1)	 A 	 (2)	 B 	 (3)	 I3 	 (4)	 BT

� [Éil : (3) I3]
F¿¥ò  :	BBT	 =	 (A−1AT)(A−1AT)T 
				   =	 (A−1AT) (AT)T·(A−1)T 
				   =	 (A−1AT) (AA−1)T 
				   =	 A−1(A.AT)(A−1)T

				   =	 (A−1A). AT (AT)−1 
� [ (A−1)T = (AT)−1]
						     =	 I·I = I � [   AT·(AT)–1 = I]
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3.	 A= 
3 5
1 2

é

ë
ê

ù

û
ú ,B = adj A k‰W« C = 3A vÅš, 

adj B
| C |

 =

	 (1)	
1
3

	 (2)	
1
9

	 (3)	
1
4

	 (4)	 1

� [Éil : (2) 
1
9

]

F¿¥ò  :	
adjB

C
	=	

adj adj A
A

( )
3

 =
A

A

( )

.

n-1

2

2

3

		  =	
A

B A

1

2

2

.
=

A
A9.

=
1
9

4.	 A 
1 2
1 4

-é

ë
ê

ù

û
ú  = 

6 0
0 6

é

ë
ê

ù

û
ú vÅš, A =

	 (1)	
1 2
1 4

-é

ë
ê

ù

û
ú  		  (2)	

1 2
1 4-

é

ë
ê

ù

û
ú  	

	 (3)	
4 2
1 1-

é

ë
ê

ù

û
ú 		  (4)	

4 1
2 1

-é

ë
ê

ù

û
ú

� [Éil : (3) 
4 2
1 1-

é

ë
ê

ù

û
ú ]

F¿¥ò  :	 AX 	 =	 B 
	 ⇒	 A	 =	 BX−1 ï§F

	 X	 =	
1 2
1 4

-é

ë
ê

ù

û
ú , B = 6 0

0 6
é

ë
ê

ù

û
ú

	 A 	 =	
6 0
0 6

é

ë
ê

ù

û
ú ·

1
X  · adj (X)

		  =	 6 
1 0
0 1

é

ë
ê

ù

û
ú · 1

6
 4 2

1 1-
é

ë
ê

ù

û
ú

		  =	 1 0
0 1

4 2
1 1

é

ë
ê

ù

û
ú -

é

ë
ê

ù

û
ú = 4 2

1 1-
é

ë
ê

ù

û
ú

5.	 A = 
7 3
4 2

é

ë
ê

ù

û
ú vÅš, 9I2 – A =

	 (1)	 A–1 	 (2)	
A-1

2
 (3)	 3A–1 	 (4)	 2A–1

� [Éil : (4) 2A–1]

F¿¥ò  :	 9I – A 	=	
9 0
0 9

é

ë
ê

ù

û
ú –

7 3
4 2

é

ë
ê

ù

û
ú

			   =	 9 7 0 3
0 4 9 2

- -
- -

é

ë
ê

ù

û
ú = 2 3

4 7
-

-
é

ë
ê

ù

û
ú = adj A

	 Mdhš  A–1	 =	
1
A

 adj A	 =
1
2

 Þ adj A = 2A–1

6.	 A =
2 0
1 5

é

ë
ê

ù

û
ú k‰W« B =

1 4
2 0

é

ë
ê

ù

û
ú vÅš, |adj (AB)| =

	 (1)	 –40 	 (2)	 –80	  (3)	 –60	 (4)	 –20

� [Éil : (2) –80]

F¿¥ò  :		  AB	 = 
2 0 8 0

1 10 4 0
+ +

+ +
é

ë
ê

ù

û
ú  = 

2 8
11 4

é

ë
ê

ù

û
ú

			  adj (AB)	 =	
4 8

11 2
-

-
é

ë
ê

ù

û
ú

			  |adj (AB)|	 =	 8 − 88 = −80

7.	 P = 
1 0
1 3 0
2 4 2

x

-
v‹gJ 3 × 3 tÇiríila 

mÂ A -‹ nr®¥ò mÂ k‰W«  |A| = 4, 
vÅš, x MdJ 

	 (1)	 15 	 (2)	 12 	 (3)	 14 	 (4)	 11

� [Éil : (4) 11]
F¿¥ò  :	 |adj A| 	=	 |A| n−1

	 1 3 0
4 2-

 –x 1 0
2 2-

 + 0 = 43–1

	 Þ 	−6 –x (−2)	=	 42  Þ −6 + 2x = 16 
	 Þ 	 2x	 =	 22 Þ  x = 11

8.	 A = 
3 1 1
2 2 0
1 2 1

-
-

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

k‰W«  A–1 = 

a a a

a a a

a a a

11 12 13

21 22 23

31 32 33

é

ë

ê
ê
ê

ù

û

ú
ú
ú

 

vÅš, a23 -‹ kâ¥ghdJ 

	 (1)	 0 	 (2)	 −2 	 (3)	 −3 	 (4)	 −1
� [Éil : (4) –1]

F¿¥ò  :	|A| 	=	 3 
-

-
2 0
2 1

 –1 
2 0
1 1-

 –1 
2 2
1 2

-

		  =	 3 (2) –1 (–2) –1 (4 + 2)
		  =	 6 + 2 – 6 = 2

	 a23	 =	
1
A

 a32 - ïiz fhuÂ

	 	 =	
1
2

× –
3 1
2 0

-

		  = 	– 
1
2

(0 + 2) =
-2
2

 =  –1
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9.	 A, B k‰W« C v‹gd ne®khW 

fhz¤j¡fthW VnjDbkhU tÇirÆš 

ïU¥ã‹ ã‹tUtdt‰¿š vJ 

c©ikašy?

	 (1)	 adj A = |A|A–1 
	 (2)	 adj (AB) = (adj A) (adj B)
	 (3)	 det A–1 = (det A)–1 
	 (4)	 (ABC)–1 = C–1B–1A–1

� [Éil : (2) adj (AB) = (adj A) (adj B)]

10.	 (AB)–1 =
12 17
19 27

-
-

é

ë
ê

ù

û
ú k‰W« A–1 = 

1 1
2 3

-
-

é

ë
ê

ù

û
ú  

vÅš, B–1 =

	 (1)	
2 5
3 8

-
-

é

ë
ê

ù

û
ú 		  (2)	

8 5
3 2

é

ë
ê

ù

û
ú 	

	 (3)	
3 1
2 1

é

ë
ê

ù

û
ú 		  (4)	

8 5
3 2

-
-

é

ë
ê

ù

û
ú

� [Éil : (1) 2 5
3 8

-
-

é

ë
ê

ù

û
ú ]

F¿¥ò  :	 (AB)−1 	 = 	B−1A−1 Mjyhš »il¥gJ

	
12 17
19 27

-
-

é

ë
ê

ù

û
ú 	 =	 B–1 

1 1
2 3

-
-

é

ë
ê

ù

û
ú

	 X	 =	 B−1 Y v‹f.

	 B–1 =XY–1	 =	
12 17
19 27

-
-

é

ë
ê

ù

û
ú ·

1
Y .(adj Y)

	 	 =	 12 17
19 27

-
-

é

ë
ê

ù

û
ú ·

1
1

3 1
2 1

é

ë
ê

ù

û
ú

	 	 =	
12 17
19 27

-
-

é

ë
ê

ù

û
ú

3 1
2 1

é

ë
ê

ù

û
ú

	=
36 34 12 17
57 54 19 27

- -
- + - +

é

ë
ê

ù

û
ú =	

2 5
3 8

-
-

é

ë
ê

ù

û
ú

11.	 AT. A–1 MdJ rk¢Ó® vÅš,  A2 =
	 (1) 	 A−1 	 (2)	 (AT)2 (3)	 AT	 (4) 	 (A−1)2

� [Éil : (2) (AT)2]
F¿¥ò  :Þ 	 AT A –1	 =	 (AT A–1)T 
		  		  =	 (A–1)T (AT)T = (A–1)T A
			  Þ 	 A 	 =	 AT Þ A rk¢Ó® mÂ

			  \ A2 	=	(AT)2

12.	 A v‹gJ ó¢áak‰w¡ nfhit mÂ k‰W«  

A–1 = 
5 3
2 1- -

é

ë
ê

ù

û
ú vÅš, (AT)–1 =

	 (1)	
-é

ë
ê

ù

û
ú

5 3
2 1

		  (2)	
5 3
2 1- -

é

ë
ê

ù

û
ú

	 (3)	
- -é

ë
ê

ù

û
ú

1 3
2 5

		  (4)	
5 2
3 1

-
-

é

ë
ê

ù

û
ú

� [Éil :  (4)
5 2
3 1

-
-

é

ë
ê

ù

û
ú ]   

F¿¥ò  : (AT)–1 = (A–1)T = 
5 2
3 1

-
-

é

ë
ê

ù

û
ú  

13.	 A = 

3
5

4
5
3
5

x

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

 k‰W« AT = A–1  vÅš, x -‹ 

kâ¥ò

	 (1)	
-4
5

	 (2)	
-3
5

	 (3)	
3
5

	 (4)	
4
5

� [Éil : (1) 
-4
5

]

F¿¥ò  :	�AT = A–1, AAT = AT A = I 
� [ mitfŸ br§F¤J]

		 	Þ 

3
5

4
5
3
5

3
5
4
5

3
5

x

xé

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

 = 
1 0
0 1

é

ë
ê

ù

û
ú

	 		Þ 

9
25

16
25

3
5

12
25

3
5

12
25

9
25

2

+ +

+ +

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

x

x x
 = 

1 0
0 1

é

ë
ê

ù

û
ú  Þ 

3
5

12
25

x
+  

= 0 

� [ïUòwK« a12 I x¥ãl »il¥gJ]

		 Þ 
3
5
x

 = 
-12
25

 Þ x = 
-12
25

 × 
5
3

= 
-4
5

 

14.	 A =
1 tan

 tan 1

q

q
2

2
-

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

k‰W« AB = I2 vÅš, B =

	 (1)	 cos2

2
qæ

è
ç

ö
ø
÷A 	 (2)	 cos2

2
qæ

è
ç

ö
ø
÷AT

	 (3)	 (cos2 θ)I		  (4)	 sin2

2
qæ

è
ç

ö
ø
÷A

� [Éil : (2) cos
2

A2 Tqæ
è
ç

ö
ø
÷ ]
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F¿¥ò  :	 B = A–1 = 
1
A  adj A

	 = 1

1
2

1
2

2
12+

-é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

tan

tan

tan
q

q

q
= 1

2
2sec

.
q

AT  

	 = cos2

2
qæ

è
ç

ö
ø
÷AT

 

15.	 A =
cos sin
sin cos

q q
q q-

é

ë
ê

ù

û
ú k‰W« A(adj A) =

k

k

0
0

é

ë
ê

ù

û
ú 	

vÅš, k  =
	 (1)	 0	 (2)	 sin θ	(3)	 cos θ	 (4)	 1
� [Éil : (4) 1]
F¿¥ò  :	� A (adj A) = (adj A)A = |A| I  vd m¿nth«

	 Þ |A| = K

	 \ K = 
cos sin
sin

q q
q q- cos  = cos2q + sin2q = 1

16.	 A = 
2 3
5 2-

é

ë
ê

ù

û
ú  k‰W« lA–1 = A vÅš, l -‹ 

kâ¥ò

	 (1)	 17	 (2)	 14	 (3)	 19	 (4)	 21
� [Éil : (3) 19]
F¿¥ò  :	l. 1

A
 adj A = A 

	 Þ l. .1
4 15

2 3
5 2- -( )

- -
-

é

ë
ê

ù

û
ú 	 =	

2 3
5 2-

é

ë
ê

ù

û
ú

	 Þ	  
- - -

-
é

ë
ê

ù

û
ú

l
19

2 3
5 2

 	 =	
2 3
5 2-

é

ë
ê

ù

û
ú

	 Þ	  l
19

2 3
5 2-

é

ë
ê

ù

û
ú 	 =	

2 3
5 2-

é

ë
ê

ù

û
ú  

	 Þ	  
l

19
	 =	 1 Þ l = 19

17.	 adj A = 
2 3
4 1-

é

ë
ê

ù

û
ú k‰W« adj B = 

1 2
3 1

-
-

é

ë
ê

ù

û
ú  

vÅš, adj (AB) MdJ

	 (1)	
- -

-
é

ë
ê

ù

û
ú

7 1
7 9

		 (2)	
-
- -

é

ë
ê

ù

û
ú

6 5
2 10

	 (3)	
-
- -

é

ë
ê

ù

û
ú

7 7
1 9

		 (4)	
- -

-
é

ë
ê

ù

û
ú

6 2
5 10

� [Éil : (2) 
-
- -

é

ë
ê

ù

û
ú

6 5
2 10

]

F¿¥ò  :	 adj (AB) =  (adj B) (adj A) 

			  =	
1 2
3 1

2 3
4 1

-
-

é

ë
ê

ù

û
ú -

é

ë
ê

ù

û
ú

				  =	
2 8 3 2
6 4 9 1

- +
- + - -

é

ë
ê

ù

û
ú =

-
- -

é

ë
ê

ù

û
ú

6 5
2 10

 

18.	  

1 2 3 4
2 4 6 8
1 2 3 4- - - -

é

ë

ê
ê
ê

ù

û

ú
ú
ú

 -‹ mÂ¤ju« 

	 (1)	 1	 (2)	 2	 (3)	 4	 (4)	 3
� [Éil : (1) 1]

F¿¥ò  :	
1 2 3 4
2 4 6 8
1 2 3 4

2
1 2 3 4
0 0 0

2 2 1

3 3 1

- - - -

é

ë

ê
ê
ê

ù

û

ú
ú
ú

® -

® +
¾ ®¾¾¾¾¾¾

R R R
R R R 00

0 0 0 0

é

ë

ê
ê
ê

ù

û

ú
ú
ú

\ jukhdJ 1� [ xnu xU mó¢áa Ãiu]

19.	 xa yb = em, xc yd = en, Δ1 = 
m b

n d

é

ë
ê

ù

û
ú  , Δ2 = 

a m

c n

é

ë
ê

ù

û
ú ,  

Δ3 = 
a b

c d
vÅš, x k‰W« y -‹ kâ¥òfŸ 

Kiwna,

	 (1)	 e e( / ) ( / ),D D D D2 1 3 1 	
	 (2)	 log (Δ1/Δ3), log(Δ2/Δ3)
	 (3)	 log (Δ2/Δ1), log(Δ3/Δ1)

	 (4)	 e e( / ) ( / ),D D D D1 3 2 3 	
� [Éil : (4) e

( 1 / 3) ( 2 / 3 )eD D D D, ]   

F¿¥ò  :	 xa yb 	 =	 em

	 Þ 	a log x + b log y	 =	 m 
� [ïUòwK« kl¡if vL¡f]
		  xc. yd 	 =	 en 
	 Þ 	 c log x + d log y	 =	 n

		  D3 	 = 
a b
c d  vd ãuâÆL

		  D1 = 
m b
n d ,  D2	 =	

a m
c n  

		 log x = 
D
D

1

3
 k‰W« log y	= 

D
D

2

3
 

		 \ x = e
D

D
1

3  k‰W« y	 =	 e
D

D
2

3    

20.	 ã‹tUgdt‰WŸ vit/vitfŸ c©ik 
ahdit?

	 (i)	� xU rk¢Ó® mÂÆ‹ nr®¥ò mÂ 

rk¢Óuhf ïU¡F«.

	 (ii) 	 �xU _iyÉ£l mÂÆ‹ nr®¥ò mÂ 

_iy É£l mÂahf ïU¡F«.
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	 (iii) �Av‹gJ n tÇiríila xU rJu mÂ 

k‰W« λ v‹gJ xU âirÆÈ vÅš  
adj (λA) = λn  adj (A). 

	 (iv)	 A(adjA) = (adj A) A = |A|I

	 (1)	 (i) k£L«		  (2)	 (ii) k‰W« (iii) 
	 (3)	 (iii) k‰W«☺ (iv)
	 (4)	 (i), (ii) k‰W« (iv)
� [Éil : (4) (i) (ii) k‰W« (iv)] 

21.	 ρ(A)  = ρ ([A|B]) vÅš, AX = B v‹w neÇa¢ 

rk‹ghLfË‹ bjhF¥ghdJ

	 (1)	� xU§fikîilaJ k‰W« xnu xU Ô®î 
bg‰¿U¡F«

	 (2)	 xU§fikîilaJ
	 (3)	� xU§fikîilaJ k‰W« v©z‰w 

Ô®îfŸ bg‰¿U¡F«
	 (4)	 xU§fikt‰wJ

� [Éil : (2) xU§fikîilaJ]

22.	 0 ≤ θ ≤ π k‰W«   x + (sin θ)y – (cos θ)z = 0, 
(cos θ)x – y + z = 0, (sin θ)x + y – z = 0 k‰W« 

bjhF¥ghdJ btË¥gila‰w¤ Ô®î 

bg‰¿U¥ã‹, θ-‹ kâ¥ò

	 (1)	
2
3
p

	 (2)	
3
4
p

	 (3)	
5
6
p

	 (4)	
p
4

� [Éil : (4)
p
4

]

F¿¥ò  :	A = 
1

1 1
1 1

sin cos
cos
sin

q q
q
q

-
-

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú
 

		 |A| = 0 bjhF¥ã‰F btË¥gila‰w Ô®îfŸ 

ïU¡F«.

			

1
1 1
1 1

0
sin cos

cos
sin

q q
q
q

-
-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

=  

	 Þ 1
-

-
-

-
-

-1 1
1 1

1
1

1
1

sin
cos
sin

cos
sin

q q
q
q

q
q

cos = 0

	 Þ �1(1 – 1) – sin q (– cos q – sin q) – cos q (cos q 
� + sin q) =0

	 Þ sin q cos q + sin2 q – cos2 q – cos q sin q = 0
	 Þ cos2 q – sin2 q = 0 Þ cos2 q = 0

	 Þcos2 q = cos
p
2

 � cos p
2

0=é
ëê

ù
ûú

	 Þ 2q = 
p
2

 Þ q = 
p
4

23.	 xU neÇa¢ rk‹gh£L¤ bjhF¥ã‹ 

ÉÇîgL¤j¥g£l mÂahdJ 

1 2 7 3
0 1 4 6
0 0 7 + 5l m-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

k‰W« bjhF¥ghdJ 

v©z‰w Ô®îfŸ bg‰¿U¡F« vÅš, 

	 (1)	 l = 7, m ≠ –5	 (2)	 l = –7, m = 5
	 (3)	 l ≠ 7, m ≠ –5	 (4)	 l = 7, m = –5�
� [Éil : (4) l = 7, m = – 5]
F¿¥ò  :	�  l = 7 k‰W« m = – 5 vÅš, 

	 [A|B] = 

1 2 7 3
0 1 4 6
0 0 0 0

é

ë

ê
ê
ê

ù

û

ú
ú
ú

 

			�  r(A) = r([A|B]) = 2 < 3, kâ¥ãl nt©oa 

kh¿fË‹ v©Â¡if

			�  \ bjhF¥ò xU§fikî cilaJ 

k‰W« v©Â¡ifa‰w Ô®îfis 

bfh©oU¡F«.

24.	 A=

2 1 1
1 2 1
1 1 2

-
- -

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

k‰W« 4B =

3 1 1
1 3
1 1 3

-

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

x  

v‹f. A-‹ ne®khW B vÅš, x -‹ kâ¥ò

	 (1)	 2	 (2)	 4	 (3)	 3	 (4)	 1
� [Éil : (4) 1]

F¿¥ò  :	A = B–1 Þ A . B = B-1.B Þ AB = I

	 \ 

2 1 1
1 2 1

1 1 2

1
4

3 1 1
1 3
1 1 3

-
- -

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

-

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

x  = 

1 0 0
0 1 0
0 0 1

é

ë

ê
ê
ê

ù

û

ú
ú
ú

	
1
4

a13	 =	 0

	 Þ 	
1
4

2 3. - - +[ ]x 	 =	 0

	 Þ – x +1 = 0 ´ 4 	 =	 0
	 Þ 	 x 	 =	 1
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25.	 A = 

3 3 4
2 3 4
0 1 1

-
-
-

é

ë
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ê
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ù

û

ú
ú
ú

 vÅš, adj (adj A)-‹ kâ¥ò  

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

-
-
-
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ê
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ú

	 (2)	
6 6 8
4 6 8
0 2 2

-
-
-
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ë

ê
ê
ê

ù

û

ú
ú
ú

	 (3)	
- -
- -
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é

ë

ê
ê
ê

ù

û

ú
ú
ú

3 3 4
2 3 4
0 1 1

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

-
-
-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

� [Éil :  (1)  

3 3 4
2 3 4
0 1 1

-
-
-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

]

F¿¥ò  :	adj (adj A) 	=	 |A| n–2 A = |A|.A

			  |A|	 =	

3 3 4
2 3 4
0 1 1

-
-
-

	

				   =	 3
-
-

3 4
1 1 + 3

2 4
0 1

4
2 3
0 1

+
-
-

				   =	 3 (– 3 + 4) + 3 (2 – 0) + 4 (– 2 – 0) 

				   =	 3 (1) + 6 – 8 =1

			  \ adj (adj A )	 =	 1 – A = A = 
3 3 4
2 3 4
0 1 1

-
-
-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

TLjš Édh¡fŸ

1  kâ¥bg©

I.	� bfhL¡f¥g£l eh‹F ÉilfËÈUªJ 

rÇahd mšyJ Äf¥  bghU¤jkhd 

Éilia¤ nj®ªbjL¡f.

1.	 rk‹ghLfË‹ bjhF¥ò x + y + z = 6,  
x + 2y + 3z = 14 k‰W« 2x + 5y + lz = m  

(l, m ∈ R) xU§fikîl‹ xnu Ô®it 

bfh©oU¡f nt©L« vÅš

	 (1)	 l = 8 		  (2)	 l = 8, m ¹ 36 
	 (3)	 l ¹ 8		  (4)	 ït‰¿š vJîÄšiy

� [Éil : (3) l ¹ 8]
F¿¥ò  :	

1 1 1 6
1 2 3 14
2 5

2
1 1 1 6
0 1 2 8
0 3

1 2

3 3 1

1

l m l

é

ë

ê
ê
ê

ù

û

ú
ú
ú

® -
® -¾ ®¾¾¾¾¾

R R R
R R R

-- -

é

ë

ê
ê
ê

ù

û

ú
ú
ú2 12m

			  R R R3 3 23
1 1 1 6
0 1 2 8
0 0 8 36

® -¾ ®¾¾¾¾¾
- -

é

ë

ê
ê
ê

ù

û

ú
ú
úl m

2.	 x = cy + bz, y = az + cx k‰W« z = bx + ay 

v‹w rk‹gh£L bjhF¥ò btË¥gila‰w 

Ô®it bfh©oU¡F« vÅš ......... 

	 (1)	 a2 + b2 + c2 = 1 	 (2) 	 abc ¹ 1
	 (3)	 a + b + c = 0	 (4)	 a2 + b2 + c2 + 2abc =1
� [Éil : (4) a2 + b2 + c2 + 2abc =1]

F¿¥ò  :	
1

1
1

- -
-

-

c b
c a
b a

 = 0

		 ⇒ 1[1 – a2] + c [–c – ab] – b [ac + b] = 0
		 ⇒ 1 – a2 – c2  – abc – abc – b2 = 0	   

3.	 A xU 3 × 3 mÂ k‰W« B xU nr®¥ò mÂ 

|B| = 64 vÅš |A| =
	 (1)	 ± 2	 (2)	 ± 4	 (3)	 ± 8	 (4)	 ± 12

� [Éil : (3) ± 8]

F¿¥ò  :	A–1 = 
1 1
A

adj A =
A

B

		 ⇒		   |A|A–1 	 =	 B 
		 ⇒ 		  |A|3 |A–1| 	 =	 |B| = 64
		 ⇒ 		  |A|2  	=	 64
		 ⇒ 		  |A|  	=	 ± 8
4.	 AT MdJ rJu mÂ AÆ‹ Ãiu Ãuš kh‰W 

vÅš 

	 (1)	 |A| ¹ |AT|			   (2)	 |A| = |AT|

	 (3)	 |A| + |AT| = 0		

	 (4)	 A xU rk¢Ó® mÂ vÅš k£L« |A| = |AT| 

	�  [Éil : (2) |A| = |AT|]
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5.	 2x + y = 4, x – 2y = 2, 3x + 5y = 6 v‹w 

rk‹gh£L bjhF¥ã‰fhd Ô®îfË‹ 

v©Â¡if 

	 (1)	 0			   (2)	 1	
	 (3)	 2			   (4)	 v©Âyl§fhjJ�
� [Éil : (2) 1]

F¿¥ò  :	
1 2 2
2 1 4
3 5 6

2
3

1 2 2
0 5 0
0 11 0

2 1

3 3 2

2-é

ë

ê
ê
ê

ù

û

ú
ú
ú

® -
® -¾ ®¾¾¾¾¾¾

-éR R R
R R R

ëë

ê
ê
ê

ù

û

ú
ú
ú

	
R R R3 3 2

11
5

1 2 2
0 5 0
0 0 0

® -
¾ ®¾¾¾¾¾¾
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ë

ê
ê
ê

ù

û

ú
ú
ú

6.	 |A| = 2  vDkhW A xU rJu mÂ, vªj xU 

Äif KG  n¡F« |An| =..............
	 (1)	 0	 (2)	 2n	 (3)	 2n	 (4)	 n2�
� [Éil : (3) 2n]
F¿¥ò  :	 |An| 	 =	 |A| |A| ... KiwfŸ

		 		   	 =	 (2) (2) ... KiwfŸ = 2n

7.	 neÇaš rk‹ghLfË‹ bjhF¥ò  

x + y + z = 2, 2x + y – z = 3, 3x + 2y + kz = 4¡F 

xnu xU Ô®î ïU¡FbkÅš.............

	 (1)	 k ¹ 0			   (2)	 –1 < k < 1
	 (3)	 – 2 < k < 2 	 (4)	 k = 0�
� [Éil : (1) k ¹ 0]

F¿¥ò  :	
1 1 1
2 1 1
3 2

-
k

 ¹ 0

		 ⇒ 1[k + 2] – 1[2k + 3] + 1 [4 – 3] ¹ 0
		 ⇒ k + 2 – 2k – 3 + 1 ¹ 0 
		 ⇒ –k + 0  ¹ 0 ⇒ k  ¹ 0

8.	 A tÇir n cila rJu mÂ vÅš, |adj A| = 
................ 

	 (1)	 |A|n–1			   (2)	 |A|n–2	
	 (3)	 |A|n			   (4)	 vJîÄšiy

� [Éil : (1) |A|n–1]
F¿¥ò  :	 adj A 	 =	 |A| A–1 
		 ⇒		   |adj A|	 =	 |A|n |A–1| = |A|n –1

9.	 rk‹ghLfË‹ bjhF¥ò x + 2y – 3x = 2,  
(k + 3) z = 3, (2k + 1) y + z = 2 xU§fikî 

m‰wJ vÅš k MdJ

	 (1)	 – 3, – 
1
2

	 (2)	 –
1
2

	 (3)	 1	 (4)	 2�

� [Éil : (1) – 3, –
1
2

]

10.	 A = 
cos sin
sin cos

x x

x x-
æ

è
ç

ö

ø
÷ k‰W« A (adj A) = l 

1 0
0 1

æ

è
ç

ö

ø
÷  vÅš l MdJ 

	 (1)	 sin x cos x		  (2)	 1
	 (3)	 2			   (4)	 vJîÄšiy�
� [Éil : (2) 1]

F¿¥ò  :		A (adj A)	=	 cos sin
sin cos

cos sin
sin cos

x x
x x

x x
x x-

æ

è
ç

ö

ø
÷

-æ

è
ç

ö

ø
÷

	 		  		  =	
1 0
0 1

æ

è
ç

ö

ø
÷

11.	 A  m ´ n tÇiríila mÂ vÅš r(A) ....... 
	 (1)	 m 			   (2)	 n
	 (3)	 £ ( m,n)- ‹ Û¢áW 	
	 (4)	 ³  (m,n)- ‹ Û¢áW 
� [Éil : (3) £ ( m,n)- ‹ Û¢áW] 

12.	 x + 2y + 3z = 1, x – y + 4z = 0, 2x + y + 7z = 1 

v‹w bjhF¥ã‰F........ 

	 (1)	 xnu Ô®î 		  (2)	 ïu©L Ô®îfŸ

	 (3)	 Ô®î ïšiy	
	 (4)	 v©Â¡ifa‰w Ô®îfŸ

� [Éil : (4) v©Â¡ifa‰w Ô®îfŸ]
F¿¥ò  :	

1 2 3 1
1 1 4 0
2 1 7 1

2
1 2 3 1
0 3 1 1
0

2 2 1

3 3 1-
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ê
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13.	 r(A) = r([A/B]) = kâ¥ãl  nt©oa  

kh¿fË‹ v©Â¡if, m¤bjhF¥ghdJ 

.......... 

	 (1)	� xU§fikîl‹☺ v©Â¡ifa‰w 
Ô®îfis bfh©oU¡F« 

	 (2)	 xU§fikîilaJ 
	 (3)	 xU§fikt‰wJ 
	 (4)	� xU§fikîl‹ xnu xU Ô®it 

bfh©oU¡F«.

� [Éil : (4) xU§fikîl‹ xnu xU Ô®it 
� bfh©oU¡F«]

14.	 ã‹tUtdt‰WŸ bjhl¡fÃiy 
cUkh‰w« ïšyhjJ vJ?

	 (1)	 Ri « Rj 		  (2)	 Ri ® 2 Ri + Rj
	 (3)	 Cj ® Cj + Ci 		  (4)	 Ri ® Ri + Cj�
� [Éil : (4) Ri ® Ri + Cj]

15.	 r(A) = r vÅš ã‹tUtdt‰WŸ rÇahdJ 

vJ?

	 (1)	� všyh n tÇir á‰wÂ¡nfhití« 
ó¢áakhtâšiy

	 (2)	 ‘�A’ -š Fiwªjg£r« xU r tÇiríila 
ó¢áak‰w á‰wÂ¡nfhitahtJ 
ïl« bg‰¿U¤jš nt©L« k‰W« 
mijÉl mâfkhd tÇir bfh©l 
á‰wÂ¡ nfhitfË‹ kâ¥òfŸ 
ó¢á§fshfÆU¤jš nt©L«.

	 (3)	� ‘A’ -š Fiwªjg£r« xU (r + 1) 
tÇiríila á‰wÂ¡nfhitahdJ 
ó¢áakhÆU¤jš nt©L«.

	 (4)	� všyh (r + 1) tÇir k‰W« 
mijÉl mâfkhd tÇir bfh©l 
á‰wÂ¡ nfhitfË‹ kâ¥òfŸ 
ó¢áa§fshfÆU¤jš TlhJ.

[Éil : (2) ‘�A’ -š Fiwªjg£r« xU r tÇiríila 
ó¢áak‰w á‰wÂ¡nfhitahtJ 
ïl« bg‰¿U¤jš nt©L« k‰W« 
mijÉl mâfkhd tÇir bfh©l 
á‰wÂ¡ nfhitfË‹ kâ¥òfŸ 

ó¢á§fsh»ÆU¤jš nt©L«.]

II.	 nfho£l ïl§fis Ãu¥òf :

1.	 x›bthU rkgo¤jhd bjhF¥ò« ...................

	 (1)	 v¥bghGJ« xU§fikî cilaJ	
	 (2)	 btË¥gil☺Ô®î k£Lnk ïU¡F« 
	 (3)	� v©Â¡ifa‰w Ô®îfis 

bfh©oU¡F«

	 (4)	 xU§fikîl‹ ïU¡f njitÆšiy

� [Éil : (1) v¥bghGJ« xU§fikî cilaJ] 

2.	 r(A) ≠ r([A|B]), vÅš bjhF¥ghdJ ............

	 (1)	� xU§fikîl‹ v©Â¡ifa‰w 
Ô®îfis bfh©oU¡F« 

	 (2)	� xU§fikîl‹ xnu xU Ô®it 
bfh©oU¡F« 

	 (3)	 xU§fikîilaJ 
	 (4)	 xU§fikt‰wJ�
� [Éil : (4) xU§fikt‰wJ] 
3.	 3 kh¿fis cila mrk¥go¤jhd 

neÇa¢ rk‹ghLfË‹ bjhF¥ã‰F  

r(A) = r([A|B]) = 2, vÅš bjhF¥ã‰F..............

	 (1)	 xnu xU Ô®î

	 (2)	� xU rhuhkh¿¡ FL«gkhf Ô®îfŸ 
ïU¡F« 

	 (3)	� ïU rhuhkh¿¡ FL«gkhf Ô®îfŸ 
ïU¡F« 

	 (4)	 xU§fikt‰wJ 
[Éil : (2) �xU rhuhkh¿¡ FL«gkhf Ô®îfŸ 

� ïU¡F«]  

4.	 »uhkÇ‹ Éâia ga‹gL¤j 
nt©LbkÅš ..........

	 (1)	 D ¹ 0			   (2)	 D = 0
	 (3)	 D = 0, Dx = 0	 (4)	 Dx = Dy = Dz = 0�
� [Éil : (1) D ¹ 0]

5.	 xU rk¥go¤jhd bjhF¥ãš r(A) = r([A|0]) < 

kh¿fË‹ v©Â¡ifbaÅš bjhF¥ò 

bfh©oU¥gJ.............

	 (1)	 btË¥gil Ô®î 
	 (2)	 btË¥gila‰w Ô®îfŸ k£L« 
	 (3)	 Ô®î ïšiy 
	 (4)	� btË¥gil Ô®î k‰W« v©Â¡ifa‰w 

Ô®îfŸ [Éil : (4) btË¥gil Ô®î k‰W«  

� v©Â¡ifa‰w Ô®îfŸ]

6.	 3 kh¿fis cila rk‹ghLfË‹ 

bjhF¥ãš, D = 0 k‰W« Dx, Dy mšyJ Dz š 

x‹W ó¢áaÄšiybaÅš bjhF¥ghdJ 

...................

	 (1)	 xU§fikîilaJ 
	 (2)	 xU§fikt‰wJ

	 (3)	� xU§fikîl‹ Ô®îfŸ ïU rhuhkh¿¡ 
FL«gkhf ïU¡F« 

	 (4)	� xU§fikîl‹ Ô®îfŸ xU rhuh kh¿¡ 

FL«gkhf ïU¡F«.

� [Éil : (2) xU§fikt‰wJ] 
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7.	 _‹W kh¿fËš mikªj neÇa¢ 

rk‹gh£L bjhF¥ã‰F r(A) = r([A|B]) = 1, 
vÅš bjhF¥ã‰F ...................

	 (1)	 xnu Ô®î 
	 (2)	 xU§fikt‰wJ 
	 (3)	� xU§fikîl‹ Ô®îfŸ ïU rhuhkh¿¡ 

FL«gkhf ïU¡F«
	 (4)	� xU§fikîl‹ Ô®îfŸ xU rhuhkh¿¡ 

FL«gkhf ïU¡F«
� [Éil : (3) xU§fikîl‹ Ô®îfŸ ïU 

� rhuhkh¿¡ FL«gkhf ïU¡F«]

8.	 A = [2 0 1] vÅš AAT -‹ ju« ..............

	 (1)	 1	 (2)	 2	 (3)	 3	 (4)	 0�
� [Éil : (1) 1]

F¿¥ò  :		 AAT	 =	[2 0 1]
2
0
1

é

ë

ê
ê
ê

ù

û

ú
ú
ú

= [5]    ∴(AAT)= 1

9.	 A xU ó¢áak‰w nfhit mÂ vÅš |A–1|= 

	 (1)	
1

A2 	 (2)	
1

2A 	(3)	
1
A

	 (4)	
1
A �

� [Éil : (4) 
1
A ]   

10.	 rJu mÂÆ‹ cW¥ò aij -‹ á‰wÂ¡ 

nfhit Mij k‰W« ïiz¡fhuÂ Aij I 

bjhl®ògL¤JtJ ............. 

	 (1)	 Aij = – Mij		  (2)	 Aij = Mij

	 (3)	 Aij = (– 1)i + j Mij	 (4)	 Aij =  (– 1)i – j Mij

� [Éil : (3) Aij = (– 1)i + j mij]
III.	bghU¤Jf : 

1. g£oaš - I g£oaš - II
i. AX = 0 -‹ 

btË¥gil Ô®î

m) |A| = 0

ii. AX = 0 -‹ 

btË¥gil a‰w 

Ô®î

M) btË¥gil 

a‰w Ô®îfŸ

iii. ρ(A) = ρ[(A/0)] < n ï) btË¥gil 

Ô®î

iv. ρ(A) = ρ([A/0]) = n <) |A| ¹ 0

 rÇahd bghU¤jkhdJ	
	 (i)	 (ii)	 (iii)	 (iv)
(1)	 m	 M	 ï	 <
(2)	 M	 ï	 <	 m
(3)	 m	 <	 M	 m
(4)	 ï	 <	 m	 M

� [Éil : (2) i – M   ii – ï  iii – <  iv – m]

2. g£oaš - I g£oaš - II
i. r(A) = r([A|B]) 

= 3 = kh¿fË‹ 

v©Â¡if

m) xU§fikîl‹ 

Ô®îfŸ xU 

rhuhkh¿¡ 

FL«gkhf ïU¡F«

ii. r(A) = r[A|B]) 
= 2 < kh¿fË‹ 

v©Â¡if

M) xU§fikt‰wJ 

k‰W« Ô®î 

ïšiy

iii. r(A) = r[A|B]) 
= 1 < kh¿fË‹ 

v©Â¡if

ï) xnu Ô®î

iv. r(A) ¹ r ([A|B]) <) xU§fikîl‹ 

Ô®îfŸ ïU 

rhuhkh¿¡ 

FL«gkhf 

ïU¡F«.

 rÇahd bghU¤jkhdJ	
	 (i)	 (ii)	 (iii)	 (iv)
(1)	 ï	 <	 m	 M

(2)	 m	 M	 <	 ï
(3)	 ï	 m	 <	 M
(4)	 ï	 <	 m	 M

� [Éil : (3) i – ï   ii – m   iii – <  iv – M]

3.	 A xU n tÇiríila ó¢áak‰w nfhit 

mÂ vÅš

g£oaš - I g£oaš - II

i. |adj A| m) |A|(n – 1)2

ii. (adj A)T M) |A|n – 1

iii. adj (adj A) ï) adj (AT)
iv. |adj (adj A)| <) |A|n–2.A

rÇahd bghU¤jkhdJ	
	 (i)	 (ii)	 (iii)	 (iv)
(1)	 m	 M	 ï	 <

(2)	 ï	 <	 m	 M

(3)	 <	 m	 M	 ï

(4)	 M	 ï	 <	 m

� [Éil : (4) i – M   ii – ï   iii – <  iv – m]
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4.	 A xU n tÇiríila ó¢áak‰w nfhit 

mÂ vÅš

g£oaš - I g£oaš - II
i. (adj A)–1 m) (adj B) (adj A)
ii. (lA)–1 M) ln–1 adj (A)

iii. adj (lA) ï) adj (A–1)

iv. adj (AB) <)
1 1

l
A-

rÇahd bghU¤jkhdJ	
	 (i)	 (ii)	 (iii)	 (iv)
(1)	 ï	 <	 M	 m

(2)	 m	 M	 ï	 <

(3)	 M	 ï	 <	 m

(4)	 ï	 m	 M	 <

� [Éil : (1) i – ï   ii – <   iii – M  4 – m]
5. g£oaš - I g£oaš - II

i. (AT)–1 m) A
ii. A (adj A) M) (A–1)T

iii. (AB)–1 ï) |A|. In

iv. (A–1)–1 <) B–1 A–1

 rÇahd bghU¤jkhdJ

	 (i)	 (ii)	 (iii)	 (iv)
(1)	 M	 ï	 <	 m

(2)	 m	 M	 ï	 <

(3)	 ï	 <	 m	 M

(4)	 M	 m	 ï	 <

� [Éil :  (1) i – M   ii – ï   iii – <  iv – m]

IV.	 bghU¤jÄšyhj x‹iw nj®ªbjL¡fî« :

1.	 3 × 4 mÂÆ‹ ju« .............. .

	 (1)	 1 Mf ïU¡fyh«		
	 (2)	 2 Mf ïU¡fyh«

	 (3)	 3 Mf ïU¡fyh«	
	 (4)	 4 Mf ïU¡fyh«

� [Éil :  (4) 4 Mf ïU¡fyh«]

�F¿¥ò   �  [r(A) £ (3, 4) -‹ Û¢áW 

	�  ⇒  r(A) £ 3 nkY« 4 Mf ïU¡f KoahJ]

2.	 A  rk¢Ó® vÅš

	 (1)	 AT = A			  (2)	 adj A rk¢Ó® 
	 (3)	 adj (AT) = (adj A)T

	 (4)	 A br§nfhz mÂ

F¿¥ò  : [ 1, 2, 3 rk¢Ó® mÂÆ‹ g©òfŸ]
� [Éil :  (4) A br§nfhz mÂ]
3.	 A x‰iwgil tÇiríila ó¢áak‰w 

nfhit mÂ vÅš

	 (1)	 A ‹ tÇir 2m + 1
	 (2)	 A ‹ tÇir 2m + 2
	 (3)	 |adj A| Äif	
	 (4)	 |A| ¹ 0� [Éil :  (2) A ‹ tÇir 2m + 2]
�F¿¥ò   �  (2m + 2) ïu£il gil�
4.	 A xU br§nfhz mÂ vÅš

	 (1)	 AAT = ATA = I
	 (2)	 A xU ó¢áak‰w nfhit

	 (3)	 |A| = 0			  (4)	 A–1 = AT�
� [Éil :  (3) |A| = 0]

�F¿¥ò   �  �|A| = 0 v‹gJ br§nfhz¤â‰F 
bghUªjhJ.�

5.	 xU myF mÂÆš xnu xU bjhl¡f Ãiy 
cUkh‰w¤âdhš »il¡F« mÂahdJ 

	 (1)	 rkÅ mÂ	 (2)	 bjhl¡f Ãiy mÂ
	 (3)	 rJu  mÂ	
	 (4)	 rkÅ mÂ¡F rkhd mÂ�
� [Éil : (1) rkÅ mÂ]

V.	 jtwhd Éilia nj®ªbjL¡f :

1.	 VWgo totÈ ã‹tUtdt‰WŸ 

jtwhdJ vJ ?
(1)	 A-‹ ó¢áa ÃiufŸ mid¤J« 

A-‹ mó¢áa ÃiufS¡F Ñœ ïU¡f 
nt©L«.

(2)	x›bthU mó¢áa ÃiuÆY« Kjš 
ó¢áak‰w cW¥ò 1 MF«.

(3)	x›bthU ÃiuÆY« Kjš ó¢áak‰w 
cW¥ò¡F Kªija ó¢áa cW¥òfË‹ 
v©Â¡if mj‰F ÑGŸs ÃiufËš 
m«khâÇahd ó¢áa§fË‹ 
v©Â¡ifia Él Fiwî

(4)	ïu©L ÃiufŸ Kjš ó¢áak‰w 
cW¥ò¡F K‹ xnu msÉyhd 
ó¢áa§fis bfh©oU¡F«.

[Éil : (4) ïu©L ÃiufŸ 
Kjš ó¢áak‰w cW¥ò¡F K‹ 
xnu msÉyhd ó¢áa§fis 

� bfh©oU¡F«.]
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2.	 ã‹tU« bjhl¡fÃiy cUkh‰w§fŸ 

bghUªjhJ vJ?

(1)	 Ri ® Ri + 2Rj	 (2)	 Ci ® Ci – Cj 

(3)	 Ri ® 7Ri + 
5
3

Rj	 (4)	 Ci ® Ci – Rj

� [Éil :(4) Ci ® Ci – Rj]

3.	 A xU ó¢áak‰w nfhit mÂ vÅš 

ã‹tUtdt‰WŸ jtwhdJ.

(1)	 (A2)–1 = (A–1)2	 (2)	 |A–1| = |A|–1

(3)	 (AT)–1 = (A–1)T	 (4)	 |A| ¹ 0
� [Éil : (1) (A2)–1 = (A–1)2]

4.	 mÂ

5 10 3
2 4 6
1 2

- -
- -

é

ë

ê
ê
ê

ù

û

ú
ú
úx

 xU ó¢áa¡nfhit 

mÂ vÅš x -‹ kâ¥ghdJ.

(1)	 3		
(2)	fhz ïayhJ

(3)	 x -‹ všyh kâ¥òfS¡F«

(4)	 x -‹ Vnjh xU  kâ¥ò

� [Éil : (1) 3] 

5.	 rk‹ghL bjhF¥ã‰fhd 2x + y – z = 7,  
x – 3y + 2z = 1, x + 3y – 3z = 5 Ô®îfË‹ 

v©Â¡if

(1)	 0			   (2)	 3
(3)	Ô®î ïšiy		
(4)	xU§fikt‰wJ� [Éil : (2) 3]

2  kâ¥bg©fŸ

1.	 vªj 2 × 2 mÂ¡F«, A (adj A) = 
10 0
0 10

é

ë
ê

ù

û
ú  

vÅš |A| fh©f.

Ô®î :	bfhL¡f¥g£l A(adj A) =
10 0
0 10

é

ë
ê

ù

û
ú =10

1 0
0 1

é

ë
ê

ù

û
ú

� ...(1)
	 A (adj A) = (adj A) A = |A| .I2 vd m¿nth«

� ...(2)
	 (1) k‰W« (2)I x¥ãl »il¥gJ |A| = 10.

2.	 mÂ A¡F, A3 = I·vÅš A–1fh©f.

Ô®î :		bfhL¡f¥g£l A3 = I
	 K‹òwkhf A–1 š bgU¡f »il¥gJ,
			  A–1.A3 	 =	A–1. I
	 Þ 	 (A–1. A) A2 	 =	A–1� [ A–1 I = A–1]

	 Þ 	 I. A2 	 =	A–1� [ A–1 A = I]
	 Þ 	 A2 	 =	A–1� [ I.A2 = A2]
			  \ A–1 	 =	A2 

3.	 A3 = I vDkhW A xU rJu mÂ vÅš A 

xU ó¢áak‰w nfhit mÂ vd ÃWîf.

Ô®î :		bfhL¡f¥g£l  A3 	=	 I Þ |A3| = |I|
	 Þ	 |A.A.A|	 =	  1
	 Þ 	 |A|. |A|. |A|	 =	 1
	 Þ 	 |A|3	 =	 1
			   \ |A| 	¹	 0
	 vdnt, A xU ó¢áak‰w nfhit mÂ

4.	 rk‹ghLfË‹ bjhF¥ò xU§fikt‰wJ 

vd ÃWîf. 2x + 5y = 7, 6x + 15y = 13.
Ô®î :	ÉÇîgL¤j¥g£l mÂ

	 [A|B] 
2 5
6 15

7
13

2 5
0 0

7
8

é

ë
ê

ù

û
ú

® -¾ ®¾¾¾¾¾
-

é

ë
ê

ù

û
ú

R R 3R2 2 1

	 ï§F r(A) = 2 k‰W« r([A|B]) = 3
	 \ r(a) ¹ r([A|B])
	 vdnt bjhF¥ò xU§fikt‰wJ.

5.	 mÂ

3 1 1
15 6 5
5 2 2

-
- -

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

-‹ ju« fh©f.

Ô®î :	 A = 
3 1 1
15 6 5
5 2 2

-
- -

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

 v‹f.

	 ï§F |A| = 
6 5
2 2

1
15 5
5 2

1
15 6
5 2

-
-

+
- -

+
-

-
	 = 3 (12 – 10) + 1 (–30 + 25) + 1 (30 – 30)
	 = 3(2) + 1 (–5) + 0 = 6 – 5 = 1 ¹ 0
	 \ A -‹ ju« v‹gJ 3.

6.	 mÂ  A =
4 5 6 1
7 3 0 8

-
-

é

ë
ê

ù

û
ú -‹ ju« fh©f.

Ô®î :	A = 
4 5 6 1
7 3 0 8

-
-

é

ë
ê

ù

û
ú

	 R R 2R2 2 1® -¾ ®¾¾¾¾¾¾
-

- -
é

ë
ê

ù

û
ú

4 5 6 1
1 3 12 6

	
R R1 2«¾ ®¾¾¾¾

- -
-

é

ë
ê

ù

û
ú

1 3 12 6
4 5 6 1

	
R +( 1)R1 1-¾ ®¾¾¾¾¾

-
-

é

ë
ê

ù

û
ú

1 13 12 6
4 5 6 1
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R R 4R2 2 1® -¾ ®¾¾¾¾¾¾

- -
-

é

ë
ê

ù

û
ú

1 13 12 6
0 47 42 25

	 rkhd VWgo tot mÂÆš ïu©L mó¢áa 

ÃiufŸ cŸsd.

	 \ ρ(A) = 2
7.	 3x + y + 9z = 0, 3x + 2y + 12z = 0 k‰W«  

2x + y + 7z = 0 v‹w rk‹gh£L bjhF¥ã‰F 

btË¥gila‰w Ô®îfŸ cŸsd vd 

fh£Lf.

Ô®î :	 bjhF¥ã‹,☺mÂ tot«

	

3 1 9
3 2 12
2 1 7

é

ë

ê
ê
ê

ù

û

ú
ú
ú

é

ë

ê
ê
ê

ù

û

ú
ú
ú

x
y
z

 = 

0
0
0

é

ë

ê
ê
ê

ù

û

ú
ú
ú

	 AX = B ï§F

	 A = 

3 1 9
3 2 12
2 1 7

é

ë

ê
ê
ê

ù

û

ú
ú
ú

, X = 

x
y
z

é

ë

ê
ê
ê

ù

û

ú
ú
ú

, B = 

0
0
0

é

ë

ê
ê
ê

ù

û

ú
ú
ú

	 |A| = 

3 1 9
3 2 12
2 1 7

= 3
2 12
1 7

1
3 12
2 7

9
3 2
2 1

- +

	 = 3 (14 − 12) – 1 (21 −24) + 9 (3 −4)
	 = 3 (2) – 1 (−3) + 9 (−1)
	 = 6 + 3 – 9 = 9 – 9 = 0
	 |A| = 0 vÅš, rk¥go¤jhd rk‹ghLfË‹ 

bjhF¥ã‰F btË¥gila‰w Ô®îfS« 

c©L.

8.	 rk‹ghLfŸ x  + 2y + 2z = 0, x – 3y – 3z = 0, 
2x + y + kz = 0 bjhF¥ã‰F btË¥gilahd 

Ô®î k£Lnk c©L vÅš k-‹ kâ¥ò 

fh©f.

Ô®î :	bfhL¡f¥g£l rk‹gh£L bjhF¥ã‰fhd 

mÂ tot«

	

1 2 2
1 3 3
2 1

- -
é

ë

ê
ê
ê

ù

û

ú
ú
ú

é

ë

ê
ê
ê

ù

û

ú
ú
úk

x
y
z

 = 

0
0
0

é

ë

ê
ê
ê

ù

û

ú
ú
ú

	 AX = B ï§F A = 

1 2 2
1 3 3
2 1

- -
é

ë

ê
ê
ê

ù

û

ú
ú
úk

	 rk¥go¤jhd rk‹ghLfË‹ bjhF¥ã‰F 

btË¥gilahd Ô®îfŸ k£Lnk c©blÅš 
|A| ≠ 0.

	 \

1 2 2
1 3 3
2 1

- -
é

ë

ê
ê
ê

ù

û

ú
ú
úk

 ¹ 0.

	 R1  _y« ÉÇîgL¤j,

	 1
3 3
1

2
1 3
2

2
1 3
2 1

- -
-

-
+

-
k k

 ¹ 0.

	 Þ 1 (−3k + 3) – 2 (k + 6) + 2 (1 + 6) ≠ 0
	 Þ −3k + 3 – 2k – 12 + 14 ≠ 0
	 Þ −5k + 5 ≠ 0

	 Þ −5k ≠ −5 Þ k ≠  
-
-

5
5

= 1

	 Þ k ≠ 1

9.	 Ô®¡f : 2x – y = 3, 5x + y = 4 mÂfis 

ga‹gL¤â. 

Ô®î :	rk‹ghLfis mÂ tot¤âš ã‹tUkhW 

vGjyh«.

	
2 1
5 1

-æ

è
ç

ö

ø
÷
æ

è
ç

ö

ø
÷

x
y 	 =	

3
4

æ
è
ç

ö
ø
÷  Þ AX = B ï§F

	 A 	= 
2 1
5 1

-æ

è
ç

ö

ø
÷  , X = 

x
y

æ

è
ç

ö

ø
÷  , B = 

3
4

æ

è
ç

ö

ø
÷

	 \ X	 =	 A–1 B 

	 |A| = 
2 1
5 1

-
	 =	 2 + 5 = 7 ¹ 0

	 \ A–1 	=	
1
A  adj A= 

1
7

1 1
5 2-

é

ë
ê

ù

û
ú

	 \ X 	=	
1
7

1 1
5 2

3
4-

é

ë
ê

ù

û
ú

é

ë
ê

ù

û
ú = 

1
7

3 4
15 8

+
- +

é

ë
ê

ù

û
ú

		  =	
1
7

7
7-

é

ë
ê

ù

û
ú  = 

1
1-

é

ë
ê

ù

û
ú

		 \ Ô®î fz« {1, –1}

10.	 Ô®¡f : 6x – 7y = 16, 9x – 5y = 35 (»uhkÇ‹ 

Éâia ga‹gL¤j).

Ô®î :		 D 	 =	
6 7
9 5

-
-  = – 30 + 63 = 33

	 D1	 =	
16 7
35 5

-
-  = – 80 + 245 = 165

	 D2 	 =	
6 16
9 35  = 210 – 144 = 66

	 \ x 	 =	
D
D

1  = 
165
33

 = 5

	 y 	 =	
D
D

2  = 
66
33

 = 2

		 \ Ô®î fz« { 5, 2} 
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3  kâ¥bg©fŸ

1.	 Ô®¡f : 2x + 3y = 10, x + 6y = 4, »uhkÇ‹ 

Éâia ga‹gL¤Jf.

Ô®î :	 D	 =	
2 3
1 6

= 12 – 3 = 9 ¹ 0

				  D1 	 =	
10 3
4 6

 = 60 – 12 = 48

				  D2 	 =	
2 10
1 4

 = 8 – 10 = – 2

				  \ x	 =	
D
D

1  =
48
9

 = 
16
3

				  y 	 =	
D
D

2  = 
-2
9

		 \ Ô®î fz« 16
3

2
9

, -{ }
2.	 �t -‹ v«kâ¥ò¡f rk‹gh£L bjhF¥ghdJ   

tx + 3y – z = 1,   x + 2y + z = 2, – tx + y + 2z = – 1 

xnu xU Ô®it bfh©oU¡fhJ?

Ô®î :	 	 D =
t

t

3 1
1 2 1

1 2

-

-
 = t

t t
2 1
1 2

3
1 1

2
1 2

1
-

-
-

-

			   =	 t (4 – 1) – 3(2 + t) – 1(1 + 2t)
			   =	3t – 6 – 3t – 1– 2t = – 7 – 2t

	 bjhF¥ghdJ xnu xU Ô®it bfh©oU¡f 

ïayhJ vÅš 

	 D = 0 Þ – 7 – 2t = 0 Þ – 2t = 7 Þ t = 
-7
2

	 \ t = 
-7
2

.

3.	 Ô®¡f : 3x + ay = 4, 2x + ay = 2, a ¹ 0 

»uhkÇ‹ Éâia ga‹gL¤â

Ô®î :	 	 D	 =	
3
2

a
a

= 3a – 2a = a

			   D1 	 =	
4
2

a
a

 = 4a – 2a = 2a

			   D2 	 =	
3 4
2 2

 = 6 – 8 = – 2

			   \ x	 =
D
D

1  = 
2 a
a

 = 2 ⇒ y = 
D
D

2  = 
-2
a

	 \ Ô®î fz« {2,
-2
a

}

4.	 (AB)–1 = B–1 A–1 rÇgh®¡f A = 
2 1
5 3

é

ë
ê

ù

û
ú  k‰W« 

B = 
4 5
3 4

é

ë
ê

ù

û
ú .

Ô®î :	 	 AB	=
2 1
5 3

4 5
3 4

é

ë
ê

ù

û
ú

é

ë
ê

ù

û
ú =

8 3 10 4
20 9 25 12

+ +
+ +

é

ë
ê

ù

û
ú

			  =	
11 14
29 37

é

ë
ê

ù

û
ú

		 | AB | 	=	
11 14
29 37

é

ë
ê

ù

û
ú  

			  =	 407 – 406 = 1 ¹ 0

		 (AB)–1 	=	
1

AB
 adj(AB)

			  =	
1
1

11 14
29 37

é

ë
ê

ù

û
ú

			  =	
37 14
29 11

-
-

é

ë
ê

ù

û
ú � ...(1)

		 |A|= 
2 1
5 3

é

ë
ê

ù

û
ú  	=	 6 – 5 = 1

		 |B|= 
4 5
3 4

é

ë
ê

ù

û
ú 	 =	 16 – 15 = 1

		B–1 = 
1
B  adj B 	=	

4 5
3 4

-
-

é

ë
ê

ù

û
ú

		A–1 = 
1
A

 adj A	 =	
3 1
5 2

-
-

é

ë
ê

ù

û
ú

		 \ B–1A–1 	=	
4 5
3 4

-
-

é

ë
ê

ù

û
ú

3 1
5 2

-
-

é

ë
ê

ù

û
ú

			  =	
12 25 4 10

9 20 3 8
+ - -

- - +
é

ë
ê

ù

û
ú  	

			  =	
37 14
29 11

-
-

é

ë
ê

ù

û
ú � ...(2)

	  (1) k‰W« (2) ÈUªJ, (AB)–1 = B–1 A–1

5.	 vªj ÃgªjidÆ‹ Ñœ mÂ 

1 0 0
0 2 2
0 0 2
0 0 3

h

h

-
+

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

ï‹ ju« 3I Él Fiwthf 

ïU¡F«?
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Ô®î :	 	 A 	=	
1 0 0
0 2 2
0 0 2
0 0 3

h
h

-
+

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

v‹f

		� A ‹ ju« 3 Él Fiwthf ïU¡f nt©LbkÅš 

x›bthU 3 tÇiríila á‰wÂ¡nfhití« 

ó¢áakhf ïU¤jš nt©L«.

						   \ 
1 0 0
0 2 0
0 0 3

h - 	=	 0

	 Þ	  	1
h - 2 0

0 3
+ 0 + 0 	=	 0 

	 Þ 		 3 (h – 2)	= 0 

	 Þ 		 h – 2 	= 	0 Þ h = 2.

6.	 mÂÆ‹ ju« fh©f 

4 4 0 3
2 3 1 5
1 4 8 7

- -
é

ë

ê
ê
ê

ù

û

ú
ú
ú

Ô®î :		 A 	 =	
4 4 0 3
2 3 1 5

1 4 8 7
- -

é

ë

ê
ê
ê

ù

û

ú
ú
ú
 v‹f.

	 A R R1 3

1 4 8 7
2 3 1 5
4 4 0 3

«¾ ®¾¾¾ - -
é

ë

ê
ê
ê

ù

û

ú
ú
ú

	
R R R
R R R

2 2 1
3 3 1

2
4

1 4 8 7
0 11 15 19
0 12 32 25

® +
® -¾ ®¾¾¾¾¾

- - -

é

ë

ê
ê
ê

ù

û

ú
ú
ú

	� A VWgo toÉš cŸsJ k‰W« 3 mó¢áa 

ÃiufŸ cŸsd.

		 \ r(A) = 3.

7.	 (A–1)T = (AT)–1 rÇgh®¡f A = 
- -

-
é

ë
ê

ù

û
ú

2 3
5 6

.

Ô®î :		 |A|	 =	
- -

-
é

ë
ê

ù

û
ú

2 3
5 6

= 12 + 15 = 27

		  \ A–1 	 =	
1
A

 adj A = 
1
27

6 3
5 2

-
-

é

ë
ê

ù

û
ú

	 (A–1)T 	 =	
1
27

6 5
3 2

- -é

ë
ê

ù

û
ú � ...(1)

	 AT	 =	
-
- -

é

ë
ê

ù

û
ú

2 5
3 6

	 |AT| 	 =	
-
- -

2 5
3 6

= 12 + 15 = 27

	 \ (AT)–1 	 =	
1

AT  adj(AT) = 
1
27

6 5
3 2

- -
-

é

ë
ê

ù

û
ú

� ...(2)
		 (1) k‰W« (2) ÈUªJ, (A–1)T = (AT)–1

8.	 Ô®¡f :2x – 3y = 7, 4x – 6y = 14, fh° - n#h®l‹ 

Kiw _y«.

Ô®î :	 rk‹gh£L bjhF¥ã‹ mÂ tot«

	
2 3
4 6

-
-

é

ë
ê

ù

û
ú

x
y

é

ë
ê

ù

û
ú 	=

7
14

é

ë
ê

ù

û
ú  Þ AX = B ï§F 

		 A 	=
2 3
4 6

-
-

é

ë
ê

ù

û
ú , X =

x
y

é

ë
ê

ù

û
ú  k‰W« B = 

7
14

é

ë
ê

ù

û
ú

	 ÉÇîgL¤j¥g£l mÂia VWgo toÉš 

cUkh‰w »il¥gJ

	 [A|B] =
2 3 7
4 6 14

2 2 3 7
0 0 0

2 2 1-
-

é

ë
ê

ù

û
ú

-¾ ®¾¾¾¾¾
-é

ë
ê

ù

û
ú

®R R R

	 ï§F r(A) = 1, r[A|B] = 1
	 \ r(A) = r[A|B] = 1< kh¿fË‹ v©Â¡if, 

bjhF¥ò xU§fikîilaJ k‰W« xU 

rhuhkh¿¡ FL«gkhf Ô®îfŸ ïU¡F«.

		 \ y = 	t, vd ãuâÆl, ï§F t Œ R
	 VWgo tot¤ij rk‹ghLfshf vGj 

»il¥gJ

				   2x – 3y 	 =	 7
				   \ 2x – 3t	 =	 7 
	 Þ 		  2x 	 =	 7 + 3t 

	 Þ 		  x	 =	
1
2

 (7 + 3t)

	 \ Ô®î☺fz« {
1
2

( 7 + 3t), t} ï§F t Œ R.

9.	 Ô®¡f : x + y + 3z = 4, 2x + 2y + 6z = 7,  
2x + y + z = 10.

Ô®î :	ÉÇîgL¤j¥g£l mÂ [A|B] =
1 1 3
2 2 6
2 1 1

4
7

10

é

ë

ê
ê
ê

ù

û

ú
ú
ú

	 A | B
R R R
R R R[ ]

-
® -¾ ®¾¾¾¾¾ -

- -

é

ë

ê
ê
ê

ù

û

ú
ú
ú

®2 2 1
3 3 1

2
2

1 1 3 4
0 0 0 1
0 1 5 2
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	 R R2 3

1 1 3 4
0 1 5 2
0 0 0 1

«¾ ®¾¾¾¾ - -
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ú

	 ï§F r(A) = 2 � [2 mó¢áa ÃiufŸ k£L«]

	 k‰W« r([A|B]) = 3 [3 mó¢áa ÃiufŸ k£L«]

	 \ r (A) ¹ r ([A|B]) 

	 \ bjhF¥ò xU§fikt‰wJ.

10.	 mÂÆ‹ ju« 2 vÅš

l
l

l

-
-

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

1 0
0 1
1 0

, λ-‹ 

kâ¥ò fh©f.

Ô®î :	 bfhL¡f¥g£l  
l

l
l

-
-

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

1 0
0 1
1 0

 ju« v‹gJ 2

	 Þ _‹wh« tÇir mÂÆ‹ ju« ó¢áa«

	 Þ	  
l

l
l

-
-

-

1 0
0 1
1 0

	  =	 0

	 Þ λ	l
l
-1

0
 + 1 0 1

1
-

- l
+ 0	=	 0

	 Þ 	 λ (λ2 − 0) + 1 (0 − 1)	 =	 0

	 Þ 	λ3 – 1 = 0 Þλ3 = 1 Þ λ 	 =	 1

			  \ λ	 =	 1

5  kâ¥bg©fŸ

1.	 mÂ¡nfhitia ga‹gL¤â, f(1) = 0,  
f(2) = −2 k‰W« f(3) = −6 vÅš  

f(x) = ax2 + bx + c, v‹w <UW¥ò nfhitia 

fh©f.

Ô®î :		bfhL¡f¥g£l f(x)  = ax2 + bx + c
			  f(1) 	=	 0 
	 Þ a	(1)2 + b(1) + c 	= 0
	 Þ 	 a + b + c 	= 0� ...(1)
			  f(2) 	=	 −2 
	 Þ 	a(22) + b(2) + c	 =	 −2
	 Þ 	 4a + 2b + c	 =	 −2� ...(2)
			  f(3) 	=	 −6 
	 Þ 	a(32) + b(3) + c	 =	 −6
	 Þ 	 9a + 3b + c	 =	 −6� ...(3)

			  D = 
1 1 1
4 2 1
9 3 1

	 =	 1 
2 1
3 1

1
4 1
9 1

1
4 2
9 3

- +

	 = 1 (2 −3) – 1 (4 – 9) + 1 (12 −18)
	 = − 1 + 5 – 6 = −2 ≠ 0

			  D1 = 
0 1 1
2 2 1
6 3 1

-
-

	  =	0 –1 
-
-

+
-
-

2 1
6 1

1
2 2
6 3

	 = −1 (−2 + 6) + 1(−6 + 12) = − 1 (4) + 1 (6) = 2

		 D2	= 

1 0 1
4 2 1
9 6 1

-
-

 = 1 -
-

+ +
-
-

2 1
6 1

0 1
4 2
9 6

	  −1 (−2 + 6) + 1(−24 + 18) = 4 − 6 = −2

	 D3 = 

1 1 0
4 2 2
9 3 6

-
-

 = 1 2 2
3 6

1
4 2
9 6

-
-

-
-
-

	 = 1 (–12 + 6) –1 (–24 + 18) = −6 + 6 = 0
	 \ »uhkÇ‹ Éâia ga‹gL¤â,

			  a	 =	
D
D
1  = 

2
2-  = –1

			  b 	=	
D
D

2  = 
-
-

2
2  = 1

			  c 	=	
D
D

3  = 0
2-

 = 0

			  \ f(x) 	=	 (−1) x2 + 1x + 0

	 Þ 	 f(x) 	=	 x2 + x

2.	 Ô®¡f :

	 2 3 10
x y z

+ +  = 4, 
4 6 5
x y z

- +  = 1, 6 9 20
x y z

+ - = 2

Ô®î :	 	  1
x

	 =	 a, 
1
y

 = b, 1
z

 = c

		  vd¡ bfhL¡f¥g£lhš

			 \ 2a + 3b + 10c	 =	 4� ...(1)
			  4a – 6b + 5c	 =	 1 � ...(2)
			  6a + 9b – 20c	 =	 2� ...(3)

			  D 	 = 
2 3 10
4 6 5
6 9 20

-
-�	

= 2 -
-

-
-

+
-6 5

9 20
3

4 5
6 20

10
4 6
6 9
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	 = 2 (120 – 45) – 3 (−80 – 30) + 10 (36 +36)
	 = 150 + 330 + 720 = 1200

			  D1	 =	
4 3 10
1 6 5
2 9 20

-
-

	 = 4 -
-

-
-

+
-6 5

9 20
3

1 5
2 20

10
1 6
2 9

	 = 4 (120 – 45) – 3 (−20 – 10) + 10 (9 +12)
	 = 300 + 90 + 120 = 600

	 D2 = 
2 4 10
4 1 5
6 2 20-

 = 2 1 5
2 20

4
4 5
6 20

10
4 1
6 2-

-
-

+

	 = 2 (−2 – 10) – 4 (−80 – 30) + 10 (8 − 6) 

	 = −60 + 440 + 20 = 400

	 D3 = 
2 3 4
4 6 1
6 9 2

- = 2 
-

- +
-6 1

9 2
3

4 1
6 2

4
4 6
6 9

	 = 2 (−12 – 9) – 3 (8 – 6) + 4 (36 + 36)
	 = − 42 − 6 + 288 = 240

	 \ a = 
D
D
1  = 

600
1200

 = 
1
2

 Þ 
1
x

 = 
1
2

 Þ x = 2

	 \ b = 
D
D

2  = 
400

1200  = 
1
3

 Þ 1
y

 = 
1
3

 Þ y = 3

	 \ c = 
D
D

3  = 
240

1200
 = 1

5
 Þ 1

z
 = 

1
5

 Þ z = 5

	 \ Ô®î fz« {2, 3, 5}

3.	 _‹W v©fË‹ TLjš 20. _‹whtJ 

v©iz 2 Mš bgU¡» Kjš v©Ql‹ 

T£l »il¥gJ 23. ïu©L k‰W« 

_‹whtJ v©iz Kjš v©Â‹ _‹W 

kl¡Fl‹ T£l »il¥gJ 46. »uhkÇ‹ 

Éâia ga‹gL¤â v©fis fh©f.

Ô®î :	 njitahd v©fis x, y k‰W« z·v‹f.

	 bfhL¡f¥g£l juÉ‹ go,

		 x + y + z 	=	20� ...(1)
			  2z + x 	=	23 Þ x + 2z = 23� ...(2)
			  y + z + 3x 	=	46 Þ 3x + y + z = 46� ...(3)

		 D = 
1 1 1
1 0 2
3 1 1

	=	1 
0 2
0 1

1
1 2
1 1

1
1 0
3 1

- +

				   =	−2 + 5 + 1 = 4

	 D1 = 
20 1 1
23 0 2
46 1 1

	=	 20 
0 2
1 1

1
23 2
46 1

1
23 0
46 1

- +

			  =	 −40 + 69 + 23 = 52

			  D2 =	
1 20 1
1 23 2
3 46 1

		  =	1 
23 2
46 1

20
1 2
3 1

1
1 23
3 46

- +

				   =	−69 + 100 – 23 = 8

			  D3	 =	
1 1 20
1 0 23
3 1 46

				   = 	1 
0 23
1 46

1
1 23
3 46

20
1 0
3 1

- +

				   =	−23 + 23 + 20 = 20

			  \ x 	 =	
D1

D
= 

52
4

 = 13

			  y = 
D
D

2 	 =	
8
4

 = 2 k‰W«  z = 
D
D

3  = 
20
4

= 5.

	 vdnt bfhL¡f¥g£l v©fŸ 13, 2 k‰W« 5.

4.	 rk‹ghL bjhF¥ò x + y + z =1, x + 2y + 4z = λ,  
x + 4y + 10z = λ2 xU§fikîilaJ vÅš 

λ-‹ kâ¥ig fh©f. 

Ô®î :	ÉÇîgL¤j¥g£l mÂ =[A|B]= 

1 1 1
1 2 4
1 4 10

1

2

l

l

é

ë

ê
ê
ê

ù

û

ú
ú
ú

	 [A|B]= 

R R R
R R R

2 2 1

3 3 1

® -
® -¾ ®¾¾¾¾¾ -

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

1 1 1
0 1 3
0 3 9

1
1

12

l

l

	
R R 3R3 3 2® -¾ ®¾¾¾¾¾¾ -

- - +

é

ë

ê
ê
ê

ù

û

ú
ú
ú

1 1 1
0 1 3
0 0 0

1
1

1 3 32

l

l l

	 ® -

- +

é

ë

ê
ê
ê

ù

û

ú
ú
ú

1 1 1
0 1 3
0 0 0

1
1

3 22

l

l l

			  ï§F ρ(A)	 =	 2
	 bfhL¡f¥g£l bjhF¥ò xU§fikîilaJ 

vÅš ρ([A|B]) = 2

			  ρ([A|B]) =	 2 k£L« vÅš λ2 – 3λ + 2 = 0
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	 Þ (λ – 1) (λ – 2)	 =	 0Þ λ = 1 mšyJ λ = 2 

	 \ bfhL¡f¥g£l bjhF¥ò xU§fikî 

cilaJ vdš  λ -‹ kâ¥òfŸ 1 k‰W« 2 

k£L«.

5.	 2x + y + z = a, x − 2y + z = b, x + y −2z = c 

xU§fikîilaJ vÅš k£L« a + b + c = 0 

vd fh£Lf.

Ô®î :	ãÇîgL¤j¥g£l mÂ [A|B] is 

-
-

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

2 1 1
1 2 1
1 1 2

a
b
c

	 [A|B] R R1 2«¾ ®¾¾¾¾
-

-
-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

1 2 1
2 1 1
1 1 2

b
a
c

	  

R R +2R
R R R

2 2 1

3 3 1

®
® -¾ ®¾¾¾¾¾¾

-
-

-
+

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

1 2 1
0 3 3
0 3 3

2
b

a b
c b

	
R R +R3 3 2®¾ ®¾¾¾¾¾

-
- +

+ +

é

ë

ê
ê
ê

ù

û

ú
ú
ú

1 2 1
0 3 3
0 0 0

2
b

c b
a b c

	 ï§F ρ(A) = 2

	 bfhL¡f¥g£l bjhF¥ò xU§fikîl‹ 

cŸsJ vÅš k£L« ρ([A|B]) = 2 ρ([A|B]) = 2 
vÅš k£L« a + b + c = 0

	 vdnt Ã%ã¡f¥g£lJ.

6.	 fh°-n#h®l‹ Kiwia ga‹gL¤â, λ, μ -ï‹ 

v«kâ¥òfS¡F 2x – 3y + 5z = 12, 3x + y + λz = μ,  
x – 7y + 8z = 17 (i) xnu xU Ô®it bg‰¿U¡F«  
(ii) v©Â¡ifa‰w Ô®îfis bg‰¿U¡F« 
(iii) ahbjhU Ô®î« bg‰¿uhJ v‹gjid 

MuhŒf.

Ô®î :	ÉÇîgL¤j¥g£l mÂ [A/B] = 
2 3 5
3 1
1 7 8

12

17

-

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

l m

	
R R1 3« l

17
m

12
¾ ®¾¾¾
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ú

1 7 8
3 1
2 3 5

	

R R 3R
R R 2R
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-
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ù

û

1 7 8
0 22 51
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17
51
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l m úú
ú
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R R 2R
R R ÷11
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3 3
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-
-
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-
-
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17
7
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l m

	 R R2 3«

l m
¾ ®¾¾¾¾

-
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-
-
-
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ë

ê
ê
ê

ù

û
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ú
ú

1 7 8
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0 0 2

17
2
7

	 Ãiy (i)  λ ≠ 2 vÅš,
	 ρ([A|B]) = 3 k‰W« ρ(A) = 3

	 \ ρ([A|B]) = ρ(A) = 3 = kh¿fË‹ v©Â¡if

	 \ xnu xU Ô®it bfh©oU¡F«

	 Ãiy (ii) λ = 2·vÅš μ = 7,

	 [A|B] =	

1 7 8
0 1 1
0 0 0

17
2

0

-
- -

é

ë

ê
ê
ê

ù

û

ú
ú
ú

	 ï§F ρ(A) = 2 k‰W« ρ([A|B]) = 2

	 \ ρ(A) = ρ([A|B]) = 2 < kh¿fË‹ v©Â¡if

	 bjhF¥ò xU§fikîl‹ v©Â¡ifa‰w 

Ô®îfis bfh©oU¡F«.

	 Ãiy (iii) λ = 2 k‰W« μ ≠ 7 vÅš k£L«

	 ρ(A) = 2 k‰W« ρ([A|B]) = 3

	 \ ρ(A) ≠ ρ([A|B])

	 Mifahš, bfhL¡f¥g£l rk‹ghLfË‹ 

bjhF¥ò xU§fikt‰wJ.


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	 ⇒ 	( )xi y j zk� � �+ + .( 2 7i k� �+ )	=	2x + 7y = 6� (2)

	                                      r i
� �

×  = 5

	 ⇒ ( )xi y j zk� � �+ + . ( )i j k� � �+ +  = x + y + z = 5� (3)

	 Ô®¡f (1), (2) k‰W« (3) š »il¥gJ

	 x = 3, y = 0 k‰W« z = 2.

	 ∴ r i k
� � �= +3 2

2.	 r i j ks t t s t
� � � �= ( ) ( ) ( )− + − + +2 3 2  v‹w 

js¤â‰fhd rk‹gh£o‹ fh®Oáa‹ 

tot« fh©f.

Ô®î :	 r xi y j zk
� � � �= + +

 
v‹f

	 ∴ xi y j zk� � �+ +  = s t t s ti j k- + - + +( ) ( ) ( )2 3 2� � �

	 x¤j cW¥òfË‹ bfG¡fis ïUòwK« 

x¥ãl  »il¥gJ

	 x = s – 2t »il¥gJ

		 y = 3 – t
		 z = 2s + t
	 Ú¡f s k‰W« t ia mÂ¡nfhitia 

ga‹gL¤â »il¥gJ

	

x
y

z

1 2
3 0 1

2 1

-
- - = 0

	 ⇒ x(0 + 2) – 1(y – 3 + z) – 2(2y – 6 – 0) = 0 
	 ⇒                       2x – y + 3 – z – 4y + 12 = 0

⇒	                                   2x –5y – z + 15 = 0
3.	 js§fŸ 2x – 3y + z – 4 = 0 k‰W«  

x – y + z + 1 = 0 ¡fhd bt£L¡nfhL 

tÊ bršY« k‰W« js«   
x+ 2y – 3z + 6 = 0¡F br§F¤jhd js¤â‹ 

rk‹ghL fh©f.

Ô®î :	bfhL¡f¥g£l js§fË‹ bt£L¡nfhL tÊ 

bršY« js¤â‹ rk‹ghL

		 (2x – 3y + z – 4) + λ(x – y + z + 1) = 0� ...(1)

	 ⇒ (2 + λ)x – (3 + λ)y + (1 + λ)z – 4 + λ = 0

	 ïªj js« x + 2y – 3z + 6 = 0 ¡F br§F¤J 

Mjyhš

	 1(2 + λ) – 2(3 + λ) – 3(1 + λ) = 0

	 ⇒ 2 + λ – 6 – 2λ – 3 – 3λ = 0

	 ⇒ – 4λ – y = 0  ⇒ λ = 7
4

	 λ = 
7
4

  vd (1)š ãuâÆl »il¥gJ,

	 (2x – 3y + z – 4) – −7
4

(x – y + z + 1) = 0

	 ⇒ 4(2x – 3y + z – 4) – 7(x – y + z + 1) = 0

	 ⇒ x – 5y – 3z – 23 = 0 njitahd js¤â‹ 

rk‹ghL

4.	 nfhL 
x − 2

3
 = y −

−
1

1
= 

z − 3
2

 k‰W« js«  

3x + 4y + z + 5 = 0¡F ïilnaahd nfhz« 

fh©f.

Ô®î :	 bfhL¡f¥g£l nfhL 
� � � �b i j k= - +3 2 ¡F 

ïiz k‰W« bfhL¡f¥g£l js¤â‰F 

br§F¤J n i j k
� � � �= + +3 4

	 nfhL k‰W« js¤â‰F ïilnaahd 

nfhz« θ v‹f. ãwF 

	 sin θ = 

� �
� �
b n
b n

×
 = 

9 4 2
9 1 4 9 16 1

- +
+ + × + +

	 = 7
14 26×

 = 7
2 7 26´ ´

 = 7
52

	 \ θ = sin− 









1 7
52

5.	
� � �a i j= − , 

� � �b j k= − , 
� � �c k i= −  vÅš, 

� � � � � �
a b b c c a− − − , ,  fh©f.

Ô®î :	
� �a b−  = i j� �-( ) – j k� �-( ) = i k� �+( )

	
� �b c-  = j k� �-( ) – k i� �-( ) = i j k� � �+ - 2

	
� �c a-  = k i� �-( ) – i j� �-( ) = - + +2i j k� � �

	 \ 
� � � � � �a c b c c a- - -éë ùû, ,  = 

1 0 1
1 1 2
2 1 1

-
-

	 = 1(1 + 2) + 0 + 1(1 + 2)

	 = 3 + 3 = 6

6.	 Ã%ã¡f : a b c b c c
® ® ® ® ® ®

+ + +
é
ë

ù
û, ,  = a b c

→ → →





Ô®î :		 L.H.S	 =	
a b c b c c
→ → → → → →

+ + +



, ,
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					    =	 a b c b c c® ® ® ® ® ®

+ +( ) × ´( )´{ }
					    =	 a b c b c c c

→ → → → → → →
+ +( ) ⋅ × + ×{ }

	  			   =	 a b c b c
→ → → → →

+ +( ) ⋅ ×{ }
� ∵ c c

→ → →
× =



0

					    =	 a b c b b c c b c
→ → → → → → → → →

⋅ ×( ) + ⋅ ×( ) + ⋅ ×( )
				   =	 a b c

→ → →



 + +0 0

	�   ∵ b b c c b c
® ® ® ® ® ®é

ë
ù
û = é

ë
ù
û =é

ëê
ù
ûú

0

					    =	 a b c
→ → →





= R.H.S

	 vdnt Ã%ã¡f¥g£lJ.

7.	 br§nfhz K¡nfhz¤âš f®z¤â‹ 

t®¡f« k‰w ïU g¡f§fË‹ t®¡f§fË‹ 

TLjY¡F rk« vd bt¡l® Kiwia 

ga‹gL¤â Ã%ã¡f.

Ô®î :	 �O Éš br§nfhzKila br§nfhz 

K¡nfhz« AOB v‹f.�
A

BO

a


b


	     	O it Mâ v‹f.

	 ãwF OA
� ���

	 =	a
®

, OB
� ���

 = b
®

	 ∴ = −AB OB OA
� ��� � ��� � ���

	 =	b a
® ®

-

	 ∴ ⊥OA OA
� ��� � ���

	 =	a b
® ®

^  Þ a b
® ®

× = 0

	  \ AB2 	=	 | |AB
� ��� 2 = AB AB

� ��� � ���
⋅  

		  =	0 = 
b a
→ →

−( ) ·
b a
→ →

−( )
	 	 =	 b b b a a b a a

® ® ® ® ® ® ® ®
× - × - × + ×

		  =	 | | | |b a b a
→ → → →

− ⋅ +2 22

		  =	OB2 – 0 + OA2� [ ] a b
® ®

× = 0
	 Þ 	 AB2 	=	OA2 + OB2

	 vdnt ãjhfu° nj‰w«.

8.	 a b c
→ → →

+ +  = 0 vÅš,  a b
→ →

×  = b c
→ →

×  = c a
→ →

×
vd¡ fh£Lf.

Ô®î :	 bfhL¡f¥g£l  a b c
® ® ®

+ + = 0

	 a b c
® ® ®

+ = -  � ...(1)

	  a
�

 it¡ bfh©L ïUòwK« bt¡l® bgU¡fš 

vL¡f »il¥gJ

	 a a b a c
→ → → → →

× +( ) = − ×( )
a a a b c a
® ® ® ® ® ®

´ + ´ = ´

	  
∵− ×( ) = ×







→ → → →
a c c a

	 Þ a b c a
® ® ® ®

´ = ´ 	 ∵a a
→ → →

× =





0  � ...(2)

	 b
®

 ia¡ bfh©L ïUòwK« bt¡l® 

bgU¡fš vL¡f »il¥gJ.

	     b a b b c
→ → → → →

× +( ) = × −( )
	 b a b b b c

® ® ® ® ® ®
´ + ´ = - ´ - ´ = - ´

® ® ® ®
a b b c

	            a b b c
→ → → →

× = ×   � ...(3)
	 (2) k‰W« (3) ÈUªJ »il¥gJ

	 a b b c c a
® ® ® ® ® ®

´ = ´ = ´

9.	 eh‹F òŸËfË‹ Ãiy bt¡l®fŸ 6 7i j
∧ ∧
− ,

	 16 29 4i j k
Ù Ù Ù
- - , 3 6i j−  xU js« miktd 

vd¡fh£Lf.

Ô®î :	 bfhL¡f¥g£l OA
� ��� � �= −6 7i j , 

OB
� ��� � � �= − −16 29 4i j k ,

	 OC
� ��� � �= −3 6i j  k‰W« OD

� ��� � � �= + +2 5 10i j k

	 AB OB OA
� ��� � ��� � ��� � � �= − = − −10 22 4i j k

	 AC OC OA
� ��� � ��� � ��� � � �= − = − + −6 10 6i j k

	 AD OD OA
� ��� � ��� � ��� � � �= − = − + +4 12 10i j k

	 ∴  =
− −

− − −
−

AB AC AD
� ��� � ��� � ��� 10 22 4

6 10 6
4 12 10

	 = 10(100 + 75) + 22(–60 – 24) – 4(–72 + 40)
	 = 1720 – 1848 + 128 = 0
	 vdnt bfhL¡f¥g£l òŸËfŸ xU js« 

miktd.

10.	 x y z− = + = −1
3

1
2

1
5

 k‰W« 
x y z+ = − = +

−
2

4
1

3
1

2
 

bt£Ltâšiy vd¡fh£Lf.

Ô®î :	 nfh£o‰F 
x y z-

=
+

=
-1

3
1

2
1

5
,

	 (x1, y1, z1) ,(1, –1, 1), (l1, m1, n1),(3, 2, 5)

	 nfhL x y z+
=

-
=

+
-

2
4

1
3

1
2  

»il¥gJ (x2, y2, z2), 

(– 2, 1, –1) (l2, m2, n2) , 4, 3, –2
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	 bt£L nfhLfS¡fhd Ãgªjid

	      

x x y y z z
l m n
l m n

2 1 2 1 2 1

1 1 1

2 2 2

- - -

 = 0

	 Þ 

- - + - -

-

2 1 1 1 1 1
3 2 5
4 3 2

Þ 
- -

-

3 2 2
3 2 5
4 3 2

 

� = –3 (–4–15) – 2(–6 – 20) – 2(9 – 8)

	                    = –3(–19) – 2(–26) – 2(1)
	                    = 57 + 52 – 2 = 57 + 50 = 107 ≠ 0

	 vdnt bfhL¡f¥g£l nfhLfŸ bt£Ltâšiy.

5 kâ¥bg©fŸ

1.	 òŸËfŸ A, B, CÆ‹ Ãiy bt¡l®fŸ 

Kiwna 2i j k� � �− + , i j k� � �− −3 5  k‰W« 
3 4 4i j k� � �− +  vÅš bt¡l®fŸ br§nfhz« 

K¡nfhz¤ij mik¡F« vd¡fh£Lf. 

K¡nfhz¤â‹ ãw nfhz§fis fh©f.

Ô®î :	 bfhL¡f¥g£l OA
� ��� � � �= − +2i j k , 

OB
� ��� � � �= − −i j k3 5 ,k‰W« OC

� ��� � � �= − +3 4 4i j k

	 	

B

AC

	 \ AB OB OA
� ��� � ��� � ��� � � �= − = − − −i j k2 6

	  BC OC OB
� ��� � ��� � ��� � � �= − = − +2i j k

	 CA OA OC
� ��� � ��� � ��� � � �= − = − + +i j k3 5

	  AB BC CA
� ��� � ��� � ���

+ + =
→
0

	 nkY« BC CA
� ��� � ��� � � � � � �⋅ = − +( ) ⋅ − + +( )2 3 5i j k i j k

	                            = – 2 – 3 + 5 = 0

	 Þ BC CA
� ��� � ���

⊥ ⇒ ∠ =BCA π
2

	 vdnt, ABC xU br§nfhz K¡nfhzkhF«.

	   cos A = AB A
| AB || A |

� ��� � ���
� ��� � ���⋅ C

C
= 

− − −( ) ⋅ − −( )
+ + ⋅ + +

i j k i j k� � � � � �2 6 3 5

1 4 36 1 9 25

	            = 
35

41 35⋅  = 
35
41  = A = Cos–1

35
41

æ

è
çç

ö

ø
÷÷

	 cos B = 
BA BC
BA BC

� ��� � ���
� ��� � ����⋅

| | | |
 = 

i j k i j k� � � � � �+ +( ) ⋅ − +( )
+ + ⋅ + +
2 6 2

1 4 36 4 1 1

	           = 
6
41

 Þ B = Cos–1
6
41

æ

è
çç

ö

ø
÷÷

2.	 ABCD xUeh‰fu«, AB
� ��� ��

= a  k‰W« AD
� ��� �

= b  

k‰W« AC
� ��� �� �

= +2 3a b . ï§F ehŸfu¤â‹ 

gu¥ò AB
� ���

 k‰W« AD
� ���

 mL¤JŸs g¡f§fshf 

bfh©L ïizfu¤â‹ gu¥ã‹ λ kl§F 

vÅš l =
5
2

 vd Ã%ã¡f.

Ô®î :	 

A

D C

B

	 bfhL¡f¥g£l AB
� ��� ��

= α , AD
� ��� �

= β k‰W«

AC
� ��� �� �

= +2 3α β
	 eh‰fu« ABCDÆ‹ gu¥ò

	 \  ∆ABC Æ‹ gu¥ò + ∆ACDÆ‹ gu¥ò

	 = 
1
2

1
2

| | | |AB AC AC AD
� ��� � ��� � ��� � ���

× + ×

	 = 
1
2

2 3 1
2

2 3α α β α β β
→ → → → → →

× +( ) + +( )×

       = 
1
2

2 3 1
2

2 3α α α β α β β β
→ → → → → → → →

×( )+ ×( ) + ×( )+ ×( )
	 = 1

2
3 1

2
2α β α β

→ → → →
×( ) + ×( ) � [∵a a b b

® ® ® ®
´ = ´ = 0 ]

	 = 
3
2

2
2

+





×( )→ →
α β  = 5

2






×
→ →
α β � ...(1)

	 ï¥bghGJ, AB
� ���

 k‰W« AD
� ���

 ia mL¤JŸs 

g¡f§fshf bfh©l ïizfu¤â‹ gu¥ò 

	  = | |AB AD
� ��� � ���

×  = | |α β
→ →

× � ...(2)

	 (1) k‰W« (2)ÈUªJ, 5
2

| |α β
→ →

×  = λ α β| |
→ →

×  
� [bfhL¡f¥g£l]

	 λ = 5
2
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3.	 | A |
�� � � �= + +i j k  k‰W« i j k� � �= −  v‹gd 

bfhL¡f¥g£l ïu©L bt¡l®fŸ, 

vÅš A B C
→ → →

× =  k‰W« A B
→ →

⋅ = 3 v‹w 

rk‹ghLfis ó®¤â brŒí« Bia¡ 

fh©f.

Ô®î :		            B
→

= + +xi y j zk� � �  v‹f.

	 bfhL¡f¥g£l A B C
→ → →

× =  Þ 

i j k

x y z
j k

� � �
� �1 1 1 = −

	 Þ i� (z – y) – j�  (z – x) + k�  (y – x) j�  – k�

	 ïUòwK« x¤j cW¥òfis rk¥gL¤j 

»il¥gJ

	 z – y = 0 � ...(1)
	 x – z = 1 � ...(2)
	 y – x = –1� ...(3)

	 nkY« A B
® ®

× = 3Þ ( ) ( )i j k xi y j zk� � � � � �+ + ⋅ + + = 3
		 Þ x + y + z = 3� ...(4)

	 Ô®¡f (1), (2), (3) k‰W« (4) »il¥gJ x =
5
3

, 

y =
2
3

 k‰W« z =
2
3      \   B

→
= + +5

3
2
3

2
3

i j k� � �

4.	 ã‹tU« n#ho nfhLfS¡F 

x y z− = −
−

= −3
3

8
1

3
1

k‰W« 
x y z+
−

= + = −3
3

7
2

6
4

ïilnaahd Fiwªjg£r öu« fh©f.

Ô®î :	
x y z-

=
-

-
=

-3
3

8
1

3
1

v‹w nfh£oÈUªJ 

»il¥gJ.

	 a i j k
� � � �= + +3 8 3 , b i j k

� � � �= - +3

	 x y z+
-

=
+

=
-3

3
7

2
6

4
 v‹w nfh£oÈUªJ 

»il¥gJ

	 c i j k
� � � �= - - +3 7 6  k‰W« d i j k

�� � � �= - + +3 2 4
	 bfhL¡f¥g£l nfhLfŸ ïizÆšyhjjhš 

nfhLfS¡F ïil¥g£l Fiwªjg£r öu«
	                       

d = 
( ) ( )

| |
c a b d

b d

� � � ��
� ��− ⋅ ×

×

	               c a i j k
� � � � �- = - - +6 15 3

	                 b d
i j k� ��
� � �

× = −
−
3 1 1
3 2 4

	                                = i j k� � �( ) ( ) ( )- - - + + -4 2 12 3 6 3

	                           = - - +6 15 3i j k� � �

	              \ b d
� ��

× = + +36 225 9  = 270

	 \ ( ) ( )c a b d
� � ��� ��

− ⋅ × = ( )- - +6 15 3i j k� � � ·

� ( )- - +6 15 3i j k� � �

	                            = –6(–6) + 15(15) +3(3)
	                            = 270 ≠ 0

	 bfhL¡f¥g£l nfhLfŸ bt£LtJÄšiy 

ïizíÄšiy Mjyhš mitfŸ xU 

js« mikah nfhLfŸ vd¥gL«.

	 \ d = =270
270

270  myFfŸ

5.	 (1, 1, –1) tÊ¢bršY« k‰W« js§fŸ 
x + 2y + 3z – 7 = 0 k‰W« 2x – 3y + 4z = 0-¡F 

br§F¤J js¤â‹ bt¡l® k‰W« 

fh®Oáa‹ rk‹gh£il fh©f.

Ô®î :	js§fS¡fhd br§F¤J bt¡l®

	 x + 2y + 3z – 7 = 0, 2x – 3y + 4z = 0 

	 b i j k
� � � �

= + +2 3  k‰W« c i j k
� � � �= − +2 3 4  

	 \ njitahd js« a
®

= i j k
Ù Ù Ù
+ + v‹w òŸË 

tÊ brš»wJ k‰W« ïu©L bt¡l®fŸ b
®

 

k‰W« c
®

¡F ïiz 

	 \ js¤jâ‰fhd JizayF bt¡l® rk‹ghL 

	 r a sb tc
� � � �

= + +  s, t ∈ R

      Þ r i j k s i j k t i j k
� � � � � � � � � �

= + − + + + + − +( ) ( ) ( )2 3 2 3 4 ,

	 fh®Oáa‹ rk‹ghL

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

− − −1 1 1

1 2 3

1 2 3

= 0

	                                  Þ 
x y z− − +

−

1 1 1
1 2 3
2 3 4

 = 0

Þ � (x – 1)(8 +9) – (y – 1)(4 – 6)+ (z + 1)(–3 – 4) = 0

Þ � 17(x – 1) + 2(y – 1)–7(z + 1) = 0

Þ � 17x – 17 + 2y – 2 – 7z – 7 = 0

Þ � 17x + 2y – 7z – 26 = 0


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