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\ßòNûZ icúKeY

2

\ßòNûZ icúKeY

cù^_K~ûC ù~, ùMûUòG \êANûZú aúRMûYòZòK icúKeYe _âûcûYòK eì_ ùjCQò ax2 + bx + c = 0,
ù~CñVò a  0 ö GjûKê x ùe ùMûUòG \ßòNûZ icúKeY Kêjû~ûG ö ijM ‘a’ Kê _â[c aû cûMð\gðK ijM,
b Kê c¤c aû \ßòZúd ijM Gaõ c Kê ]îaK _\ (aû ZéZúd ijM) Kêjû~ûG ö

C\ûjeY Êeì_, 7x2 + 2x + 5 = 0,
5

2

1

2
1 02x x   ,

3 0
1

2
0 2 7 02 2 2x x x x x     , , , G icÉ \ßòNûZ icúKeY ö

Gjò @¤ûdùe, @ûùc aûÉa I icògâ ijM aògòÁ \ßòNûZ icúKeYe icû]û^ Gaõ cìk aû aúR I ijM
c¤ùe iõ_Kð iÚû_^ aòhdùe @ûùfûP^û Keòaû ö @ûùc "GK'e N^cìk Gaõ iciýû icû]û^ùe Gjûe
aýajûe c¤ ^ò‰ðd Keò_ûeòa ö

CùŸgý

Gjò @¤ûd @¤d^ Keòiûeòaû _ùe, Zêùc
 C_ôû\KúeY Gaõ \ßòNûZú iìZâ \ßûeû aûÉaaúR aògòòÁ \ßòNûZ icúKeYe icû]û^ _âYûkú RûYòa ö
 aúR I ijM c¤ùe iõ_Kð ^ò‰ðd Keò_ûeòa ö
 aúRMêWÿòK \ò@û~ûA[ôùf \ßòNûZ icúKeY MV^ Keò_ûeòa, Gaõ
 GKe N^cìk ^ò‰ðd Keò_ûeòa ö

_âZýûgòZ _ìaðmû^
 aûÉa iõLýû
 aûÉa ijM aògòÁ \ßòNûZ icúKeY
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\ßòNûZ icúKeY

2.1 \ßòNûZ icúKeYe cìk (Roots of Quadratic Equation)

ùKøYiò icúKeYe Pk _ûAñ ù~Cñ cìfý _âZòiÚû_^ Kùf, icúKeYUò iò¡ jêG, ZûjûKê icúKeYe cìk
(aû icû]û^) Kêjû~ûG ö

~\ò \ßòNûZ icúKeY ax2 + bx + c = 0, a  0 ... (i) e GK cìk jêG, ùZùa

a2 + b + c = 0

@^ýK[ûùe, \ßòNûZ icúKeY (i) e x –  GK C_ôû\K ö \ßòNûZ icúKeY x2 + x – 6 = 0 ... (ii)
C_ùe @ûùfûP^û Ke ö

~\ò @ûùc (ii) ùe x = 2 _âZòiÚû_^ Keòaû, @ûùc _ûAaû

aûc_ûgßð = 22 + 2 – 6 = 0

aûc_ûgßð = \lòY_ûgßð

_ê^½ (ii) ùe x = – 3 ù^ùf, @ûùc _ûAaû

aûc_ûgßð = (–3)2 – 3 – 6 = 0 aûc_ûgßð = \lòY_ûgßð

_ê^½ (ii) ùe x = –1 ù^ùf, @ûùc _ûAaû

aûc_ûgßð = (–1)2 + (–1) – 6 = –6  0 \lòY_ûgßð

x = 2 Gaõ x = –3 jó x e G_eò \êAUò cû^ ~ûjû \ßòNûZ icúKeY Kê iò¡ Kùe ö

@^ý ùKøYiò cû^ (ii) Kê iò¡ Keò_ûùe ^ûjó ö

\ßòNûZ icúKeY (ii) e ùKak \êAUò cìk @Qò I Zûjû ùjCQò x = 2 I x = –3 ö

Uú_þ_Yú : ~\ò  \ßòNûZ icúKeY
ax2 + bx + c = 0, a  0 ...(a)

e \êAUò cìk jê@«ò, ùZùa (A) e C_ôû\K ùjùa (x – ) Gaõ (x – ) ö
\� icúKeYUò C_ôû\K cû¤cùe (x – ) (x – ) = 0 eì_ùe ùfLû~ûA_ûùe ö

2.2 C_ôû\KúKeY \ßûeû \ßòNûZ icúKeYe icû]û^ (Solving Quadratic
Equation by Factorisation)

cù^_Kû@ ù~ @ûùc p(x) = ax2 + bx + c, a   0 eì_ùe [ôaû \êANûZú _fòù^ûcò@ûfe c¤_\Kê bûwò
Gaõ iû]ûeY C_ôû\K ù^A Kò_eò C_ôû\KúKeY Keû~ûG, Zûjû gòLô[ôùf ö
C_ôû\KúKeY cû¤cùe \ßòNûZ icúKeYe icû]û^ùe Gjò _¡Zò _âùdûM Keû~ûA_ûùe ö
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~\ò x
p

q
  Gaõ x

r


5
 \ßòNûZ icúKeY ax2 + bx + c = 0, a  0 e \êAUò C_ôû\K jê@«ò,

ùZùa x
p

q
x

r

s

F
HG
I
KJ FHG
I
KJ  0

 x
p

q  @[aû, x
r

s
  ùja ö

\ßòNûZ icúKeY ax2 + bx + c = 0 e cìkMêWÿòK ùjùf
p

q

r

s
, ö

C\ûjeY 2.1 C_ôû\úKeY _¡Zòe aýajûe Keò, ^òcÜfòLôZ \ßòNûZ icúKeYe icû]û^ Ke :
6x2 + 5x – 6 = 0

icû]û^ : \� \ßòNûZ icúKeYUò ùjCQò
6x2 + 5x – 6 = 0 ... (i)
c¤_\Kê bûwòùf, @ûùc _ûAaû
6x2 + 9x – 4x – 6 = 0
aû, 3x (2x + 3) – 2 (2x + 3) = 0
aû, (2x + 3) (3x – 2) = 0

     2 3 0
3

2
x x

aû, 3x – 2 = 0 x =
2

3

\� \ßòNûZ icúKeYe cìk\ßd ùjùf  3

2

2

3
,

C\ûjeY 2.2  C_ôû\úKeY _¡Zòe aýajûe Keò ^òcÜfòLôZ \ßòNûZ icúKeYe icû]û^ Ke :
3 2 7 3 2 02x x  

icû]û^ : c¤_\ bûwòùf @ûùc _ûAaû
3 2 9 2 3 2 02x x x   

aû, 3 2 3 2 2 3 0x x x   d i d i
aû, 2 3 3 2 0x x  d i d i
     2 3 0

3

2
x x

Kò´û, 3 2 0
2

3
x x   

\� \ßòNûZú icúKeYe cìk\ßd ùjùf 3
2

2

3
,



cWêýf-I
aúRMYòZ

Uò®Yú

42
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C\ûjeY 2.3 C_ôû\KúKeY _¡Zò cû¤cùe ^òcÜ \ßòNûZú icúKeYe icû]û^ Ke  :
(a + b)2 x2 + 6 (a2 – b2) x + 9 (a – b)2 = 0

icû]û^ : \� \ßòNûZ icúKeYUò ùjCQò
(a + b)2 x2 + 6 (a2 – b2) x + 9 (a – b)2 = 0

c¤_\Kê bûwòùf _ûAaû
(a + b)2x2 + 3 (a2 – b2) x +3 (a2 – b2) x + 9 (a – b)2 = 0

aû, (a + b)x {(a + b) x + 3 (a – b)} + 3 (a – b) {(a + b)x + 3 (a – b)} = 0

aû, {(a + b)x + 3 (a – b)} {(a + b)x + 3 (a – b)} = 0

      
 






( ) ( )
( ) ( )

a b x a b x
a b

a b

b a

a b
3 0

3 3

aû, ( ) ( )
( ) ( )

a b x a b x
a b

a b

b a

a b
     

 






3 0
3 3

\� \ßòNûZ icúKeYe icû^ cìk\ßd ùjùf 3 3( )
,

( )b a

a b

b a

a b







aòKÌ _âYûkú :
\�ò \ßòNûZú icúKeYUò ùjCQò
(a + b)2 x2 + 6 (a2 – b2) x + 9 (a – b)2 = 0

GjûKê @ûùc @^ý eì_ùe ^òcÜcùZ ùfLô_ûeòaû :
{(a + b) x}2 – 2(a + b) x3 (a – b) + {3 (a – b)}2 = 0

aû, {(a + b) x + 3 (a – b)}2 = 0

aû, x
a b

a b

b a

a b
 








3 3( ) ( )

\ßòNûZ icúKeYe icû^ cìk \ßd ùjùf 3 3( )
,

( )b a

a b

b a

a b







@ûi ̂ òùR ̂ òRKê _eLôaû2.1

1. ^òcÜfòLôZ _âùZýK \ßòNûZú icúKeYKê C_ôû\KúKeY _¡Zòùe icû]û^ Ke ö

(i) 3 10 8 3 02x x   (ii) x ax a b2 22 0   

(iii) x
ab

c

c

ab
x2 1 0 FHG
I
KJ   (iv) x x2 4 2 6 0  
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2.3 \ßòNûZ iìZâ \ßûeû \ßòNûZ icúKeYe icû]û^ (Solving Quadatic
Equation log Quadratic formula)

cû^K \ßòNûZ icúKeY ax2 + bx + c a = 0,  0 Kê
_ì‰ðaMðùe _eòYZ Keò icû]û^ Keòaû _âYûkú cù^_Kû@ ö

C_ùeûq \ßòNûZ icúKeYe cìk\ßd ùja :

x
b b ac

a1

2 4

2

   

 b D

a2

Gaõ x
b b ac

a2

2 4

2

   

 b D

a2

ù~CñVò D = b2 – 4ac Kê \ßòNûZ icúKeYe _âùb\K Kêjû~ûG ö

ùMûUòG \ßòNûZ icúKeY ax2 + bx + c = 0, a  0 _ûAñ ~\ò
(i) D > 0, ùZùa icúKeYe cìk \êAUò ùja aûÉa I @icû^ ö

(ii) D = 0,ùZùa icúKeYe cìk \êAUò ùja aûÉa I icû^ Gaõ cìk\ßd _âùZýK b

a2
 ij

icû^ ùjùa ö
(iii) D < 0, ùZùa icúKeYe aúR\ßd iõ~êMàú icògâ (KûÌ^òK) ùja ö

C\ûjeY 2.4 ^òcÜfòLôZ _âùZýK \ßòNûZ icúKeYe cìkcû^ue Êeì_ a‰ð^û Ke Gaõ iìZâ _âùdûM
Keò Zêc C�ee iZýZû _âZò_û\^ Ke ö

(i)x2 + 9x + 10 = 0

(ii) 9 6 2 2 02y y  

(iii) 2 3 3 2 02t t  

icû]û^ :

(i) \� \ßòNûZ icúKeYUò

x2 + 9x + 10 = 0

GVûùe a =1, b = 9 Gaõ c = 10

D = b2– 4ac

= 81 – 4110 = 41 > 0

icúKeYe aúR\ßd aûÉa I @icû^ ùjùa ö



cWêýf-I
aúRMYòZ

Uò®Yú

44

\ßòNûZ icúKeY

iZýZû _âZò_û\^ : \ßòNûZ iìZâ\ßûeû _ûAaû

x 
 9 41

2

aúR\ßd    9 41

2

9 41

2
,

ùi \ßd aûÉa I @icû^ ö

(ii) \� \ßòNûZ icúKeYUò ùjCQò 9 6 2 2 02y y  

GVûùe, D b ac 2 4

    6 2 4 9 2
2d i

= 72 – 72 = 0

iZýZû _âZò_û\^ : \ßòNûZ iìZâ \ßûeû _ûAaû

y 




6 2 0

2 9

2

3

aúR\ßd icû^ 2

3

2

3
,

(iii) \� \ßòNûZ icúKeYUò 2 3 3 2 02t t  

GVûùe, D      ( )3 4 2 3 22

= –15 < 0

icúKeYe cìk\ßd icògâ I iõ~êMàú ö

iZýZû _âZò_û\^ : \ßòNûZ iìZâ \ßûeû _ûAaû

t 
 3 15

2 2


3 15

2 2

i
, ù~CñVò i 1

aúR\ßd 3 15

2 2

3 15

2 2

 i i
,  ~ûjûKò icògâ I iõ~êMàú
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C\ûjeY 2.5 _âcûY Ke ù~, p e icÉ aûÉa cìfý _ûAñ \ßòNûZ icúKeY x2 + py – 1 = 0 e
aúR\ßd aûÉa I @icû^ ö

icû]û^ : GVûùe D = p2 + 4 ~ûjûKò p e icÉ aûÉa cìfý _ûAñ iað\û ]^ûZàK ö
p e icÉ aûÉa cìfý_ûAñ \� \ßòNûZ icúKeYe aúR\ßd aûÉa I @icû^ ùjùa ö

C\ûjeY 2.6  k e ùKCñ cìfý_ûAñ (4k + 1) x2 + (k + 1)x + 1 = 0 \ßòNûZ icúKeYe aúR\ßd
icû^ ùja ?
icû]û^ : \� \ßòNûZ icúKeYUò (4k + 1) x2 + (k +1) x +1 =0

GVûùe, D = (k + 1)2 – 4 (4k + 1)1

icû^ aúR _ûAñ, D = 0

(k + 1)2 – 4 (4k + 1) = 0
 k2 – 14k – 3 = 0

 
 

k
14 196 12

2

Kò´û, k 


 
14 208

2
7 2 13

Kò´û, 7 2 13 , 7 2 13

~ûjûKò k e @ûagýKúd cû^ ö
C\ûjeY 2.7  _âcûY Ke ö

x2 (a2 + b2) + 2x (ac + bd) + (c2 + d2) = 0 icúKeYe aúR\ßd KûÌ^òK ö Kò«ê ~\ò ad = bc,
ùZùa aúR\ßd aûÉa I icû^ ö
icû]û^ : \� icúKeYUò x2 (a2 + b2) + 2x (ac + bd) + (c2 + d2) = 0

_âùb\K = 4(ac + bd)2 – 4 (a2 + b2) (c2 + d2)

= 8 abcd – 4 (a2d2 + b2c2)

= –4 (–2 abcd + a2d2 + b2c2)

= –4 (ad – bc)2

< 0, icÉ a, b, c, d _ûAñ
\� icúKeYe aúR\ßd KûÌ^òK ö
aúR\ßd aûÉa I icû^ ùjaû_ûAñ _âùb\K gì^ý ij icû^ ùja ö
–4 (ad – bc)2 = 0

Kò´û, ad = bc

@ZGa, ~\ò ad = bc, aúR\ßd aûÉa I icû^ ö
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@ûi ̂ òùR ̂ òRKê _eLôaû2.2

1. ^òcÜfòLôZ _âùZýK \ßòNûZ icúKeKê \ßòNûZ iìZâ iûjû~ýùe icû]û^ Ke :

(i) 2x2 – 3x + 3 = 0

(ii)    x x2 2 1 0

(iii)    4 5 3 02x x

(iv) 3 2 5 02x x  

2. k e ùKCñ cû^ _ûAñ y2 – 2 (1 + 2k) y + 3 + 2 k e cìk\ßd icû^ ùja ?

3. \gðû@ ù~, icúKeY (x – a) (x – b) + (x – b) (x – c) + (x – c) (x – a) = 0 e aúR\ßd
iað\û aûÉa Gaõ a = b = c ^ùjùf, aúR\ßd icû^ ùja^ûjó ?

2.4 \ßòNûZ icúKeYe aúR I ijMcû^u c¤ùe i´§ (Relation between
Roots and coefficients of Quadratic Equation)

Zêùc gòLôQ, \ßòNûZ icúKeY ax2 + bx + c = 0, a  0 e aúR\ßd

ùjCQ«ò   b b ac

a

2 4

2
 Gaõ   b b ac

a

2 4

2

cù^Ke     b b ac

a

2 4

2
...(i)

 
  b b ac

a

2 4

2
...(ii)

(i) I (ii) Kê ù~ûM Kùf, _ûAaû

  


2

2

b

a

b

a

aúR\ßde icÁò   x

x

 e ijM
e ijM2

 
b

a
...(iii)

 
  b b ac

a

2 2

2

4

4

( )

 
4

4 2

ac

a

c

a
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aúR\ßde MêY`k  
]âîaK_\

e ijMx

c

a2 ....(iv)

(iii) I (iv) GK \� \ßòNûZ icúKeYe aúR\ßd I ijM cû^u c¤ùe i´§ ö \êAUò aúR \� [ôùf,
Gjò i´§ ùMûUòG \ßòNûZú icúKeY ^ò‰ðd _ûAñ ijûdZû Kùe ö

C\ûjeY 2.8 ~\ò \ßòNûZ icúKeY 3x2 – 5x + 9 = 0 e aúR\ßd  I  jê@«ò, ùZùa ^ò‰ðd
Ke :

(a) 2 + 2 (b)
1 1

2 2 


icû]û^ : \ßòNûZúicúKeY 3x2 – 5x + 9 = 0 e aúR\ßd  I  \ò@û~ûAQò ö

   
5

3
...(i)

Gaõ   
9

3
3 ... (ii)

a�ðcû^ 2 + 2 = ( + )2 – 2

 FHG
I
KJ  

5

3
2 3

2

[(i) I (ii) @^ê~ûdú]


29

9

^òù‰ðd cìfý  29

9

(b) a�ðcû^ 1 1
2 2

2 2

2 2 
 
 

 




29
9
9

[(i) and (ii) \ßûeû]


29

81
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C\ûjeY 2.9 ~\ò GK \ßòNûZ icúKeY 3y2 + 4y + 1 = 0 e aúR\ßd ,  jê@«ò, ùZùa GK
\ßòNûZú icúKeY MV^ Ke, ~ûjûe aúR\ßd 2, 2 ö
icû]û^ : \� @Qò 3y2 + 4y + 1=0 \ßòNûZ icúKeYe aúR\ßd  I 

aúR \ßde icÁò

@[ðûZþ,    
y

y

e ijM
e ijM2

 
4

3
...(i)

aúR\ßde MêY`k, @[ðûZþ,  
]âîaK
ijMy2


1

3
...(ii)

a�ðcû^ 2 + 2 = ( + )2 – 2 

 FHG
I
KJ  

4

3
2

1

3

2

 [(i) I (ii) \ßûeû]

  
16

9

2

3

10

9

Gaõ   2 2 2 1

9
 ( )  [(ii)\ßûeû]

^òù‰ðd \ßòNûZ icúKeYUò ùjCQò
y2 – (2 + 2) y + 22 = 0

Kò´û, y y2 10

9

1

9
0  

Kò´û, 9y2 – 10y + 1 = 0

C\ûjeY 2.10   ~\ò ax2 + bx + c = 0, a  0 icúKeYe ùMûUòG aúR @^ýUòe aMð jêG, ùZùa
_âcûY Ke ù~, b3 + ac2 + a2c = 3abc

icû]û^ : cù^Ke icúKeY ax2 + bx + c = 0 e aúR\ßd ùjCQ«ò , 2 ö

  


 2 b

a
...(i)

Gaõ   2 c

a
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@[ðûZþ, 3 
c

a
...(ii)

(i) eê _ûAaû  ( )  1
b

a

Kò´û, { ( )}    FHG
I
KJ  1 3

3 3

3

b

a

b

a

Kò´û,    3 3 2
3

3
3 3 1( )    

b

a

Kò´û,
c

a

c

a

b

a

b

a
 FHG
I
KJ 

RST
UVW  3 1

3

3 [(i) I (ii) \ßûeû]

Kò´û, c

a

bc

a

c

a

b

a

2

2 2

3

3

3
   

Kò´û, ac2 – 3abc + a2c = –b3

Kò´û, b3 + ac2 + a2c = 3abc

~ûjûKò @ûagýK `kû`k ö

C\ûjeY 2.11 ùKCñ i�ðùe ax2 + bx + c = 0 icúKeYe aúR\ßde @^ê_ûZ m : n ùja ̂ ò‰ðd
Ke ö

icû]û^ : cù^Ke ax2 + bx + c = 0 icúKeYe aúR\ßd m  I n 

a�ðcû^, m n
b

a
  


...(i)

Gaõ mn
c

a
2  ... (ii)

(i) eê (ii) _ûAaû,  ( )m n
b

a
  

aû, 2
2

2
( )m n

b

a
 

aû, c

a
m n mn

b

a
( ) 2

2

2 ...[(ii) \ßûeû]
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aû, ac (m + n)2 = mn b2

Gjû ùjCQò ^òù‰ðd i�ð :

@ûi ̂ òùR ̂ òRKê _eLôaû2.3

1. ~\ò ay2 + by + c = 0 icúKeYe aúR\ßd ,  jê@«ò, ùZùa ^òcÜ eûgòcû^ue cû^ ^ò‰ðd
Ke ö

(i)
1 1

2 2 


(ii)
1 1

4 4 


2. ~\ò 5x2 – 6x + 3 = 0 icúKeYe aúR\ßd ,  jê@«ò, ùZùa \ßòNûZ icúKeY MV^ Ke
~ûjûe aúR\ßd ùjùa :
(i) 2, 2 (ii) , 3

3. ~\ò ay2 + by + c = 0 icúKeYe aúR\ßde @^ê_ûZ 3 : 4 jêG, _âcûY Ke 12b2 = 49ac ö
4. px2 – qx + p = 0 \ßòNûZ icúKeYe ùMûUòG aúR @^ýVûeê 1 ùagú ùjaûe i�ð ^ò‰ðd

Ke ö

2.5 D < 0 ùaùk \ßòNûZú icúKeYe icû]û^ (Solution of quadratic
Equation when D < 0)

@ûi ^òcÜ \ßòNûZú icúKeYKê aòPûe Keòaû :

(a) t _ûAñ icû]û^ Ke :

t2 + 3t + 4 = 0

 
  


  

t
3 9 16

2

3 7

2

GVûùe D = –7 < 0

cìk\ßd   3 7

2
 Gaõ   3 7

2

aû     3 7

2

3 7

2

i i
,

Gjò_eò, aúR\ßd icògâ I iõ~êMàú ö
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(b) y _ûAñ icû]û^ Ke :

   3 5 2 02y y

 
    


y

5 5 4 3 2

2 3

( ) ( )

( )

aû, y 
  


5 19

6

GVûùe D = –19 < 0

cìk\ßd  


 


5 19

6

5 19

6

i i
,

GVûùe c¤ aúR\ßd icògâ I iõ~êMàú ö C_ùeûq C\ûjeYeê ^òcÜ iò¡û«ùe _j�ôaû :

(i) Cbd ùlZâùe D < 0

(ii) aúR\ßd icògâ I _eÆe iõ~êMàú

Gjû K'Y iað\û iZý ù~ icògâ aúR\ßd iõ~êMàú ù~ûWÿòùjùa ?

@ûi ùMûUòG \ßòNûZ icúKeY MV^ Keòaû

~ûjûe aúR\ßd 2 + 3i Gaõ 4 – 5i

icúKeYUò ùja {x – (2 + 3i)} {x – (4 – 5i)} = 0

aû, x2(2 + 3i)x – (4 – 5i)x + (2 + 3i) (4 – 5i) = 0

aû, x2 + (–6 + 2i)x + 23 + 2i = 0

Gjû GK icògâ ijM aògòÁ icúKeY @ùU ö

UúKû : ~\ò \ßòNûZ icúKeYe icògâ aúR \ßd _eÆe iõ~êMàú ^ jê@«ò, ùZùa \ßòNûZ icúKeYUò
icògâ ijM aògòÁ ùja ö

2.6 GK e N^cìk Cube root of Unity

@ûi GK Zò^ò aû Zû'Vûeê @]ôK NûZ aògòÁ icúKeY i´§ùe aòPûe Keòaû ö 3 NûZ aògòÁ
ù~ùKøYiò icúKeYKê ùMûUòG GKNûZú icúKeY I ùMûUòG \ß òNûZú icúKeYe MêY`k eì_ùe
_âKûg Keû~ûA_ûùe ö
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@ûc cû^u aòPû~ðý iekZc _eòiÚòZò ùjCQò

x3 – 1 = 0 ... (i)

x3 – 1 = 0 (x – 1) (x2 + x + 1) = 0

x – 1 = 0 aû, x2 + x + 1 = 0

@[aû, x = 1 aû x
i


 1 3

2

aúRMêWÿòK 1
1

2

3

2
,  

i  Gaõ  
1

2

3

2

i

GMêWÿòKê "GK'e N^cìk Kêjû~ûG ö

C_ùe _âû¯ @aûÉa cìk\ßd c¤ùe KòQò i´§ _ûCQ Kò ?

@ûi ùicû^u c¤ùe i´§ ^ò‰ðd Keòaû ö

cù^Ke w
i





1

2

3

2

Cbd _ûgßðùe aMð ù^ùf, _ûAaû

w
i2

2
1

2

3

2
  
F
HG

I
KJ

  
1

4
1 3 2 32i id i

  
1

4
1 3 2 3id i


 2 2 3

4

i


 


 2 1 3

4

1 3

2

i id i d i

    w
i2 1

2

3

2
 @^ý icògâ aúR

"GK'e N^cìkKê @ûùc 1, w, w2 eìù_ PòjÜòZ Keòaû ö
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Uò_þ_Yú : ~\ò @ûùc w
i

  
1

2

3

2
 ù^aû, ùZùa @ûùc G ùlZâùe _âZò_û\^ Keò_ûeòaû ù~,

w
i2 1

2

3

2
     @^ý icògâ cìk

Gjò_eò ùMûUòG icògâaúRe aMð @^ý icògâ aúR ij icû^ ö

_ê^½, aúRcû^u icÁò, @[ðûZþ 1 + w + w2

   
F
HG

I
KJ   
F
HG

I
KJ1

1

2

3

2

1

2

3

2

i i

  1
1

2

1

2
= 1 – 1 = 0

1 + w + w2 = 0

"GK'e cìkcû^ue icÁò gì^ý @ùU ö

1 e N^ cìkcû^ue MêY`k

@[ðûZþ, 1ww2 = w3 = 1 ( x3 – 1 = 0 icúKeYe cìk w)

@ûùc Gjò iò¡û«ùe _j�ô_ûeòaû ù~, ~\ò 1, w Gaõ w2 "GK'e N^cìk jê@«ò, ùZùa

(i) ùMûUòG icògâ cìke aMð @^ý icògâ cìk ij icû^ ùja, @[ðûZþ, w2 = w

(ii) 1 + w + w2 = 0

(iii) w3 = 1

@ûi @^ý GK icúKeYe aòPûe Keòaû

x3 + 1 = 0

aû (x + 1) (x2 – x + 1) = 0

x + 1 = 0 Kò´û, x2 – x + 1 = 0

aû, x = –1 Kò´û, x 
 1 1 4

2

 x = –1 Kò´û, x 
 1 3

2
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cìkMMêWÿòK  1
1

2

3

2
,

i  Gaõ 1

2

3

2


i ö GMêWÿòKê c¤ –1, –w Gaõ –w2 eì_ùe ùfLû~ûA_ûùe ö

ùZYê –1 e N^cìk MêWÿòK ùjùf –1, –w Gaõ –w2

iû]ûeY bûaùe x a3 3   eì_ùe [ôaû ùKøYiò ZòâNûZú icúKeYe cìk ùja a, w w2

C\ûjeY 2.12 ~\ò 1, w Gaõ w2 "GK'e N^cìk jê@«ò, _âcûY Ke :

(a) 1 + w2 + w7 = 0

(b) (1– w + w2) (1 + w – w2) = 4

(c) (1 + w)3 – (1 + w2)3 = 0

(d) (1 – w + w2)3 = –8 I (1 + w – w2)3 = –8

icû]û^ :

(a) _âûcûYý : 1 + w2 + w7 = 0

aûc_ûgßð = 1 + w2 + (w3)2w

= 1 + w2 + w [ ]w3 1

= 0 [ ]1 02  w w

= \lòY _ûgßð

aûc_ûgßð = \lòY_ûgßð

(b) _âûcûYý : (1 – w + w2) (1 + w – w2) = 4

aûc_ûgßð = (1 – w – w2) (1 + w – w2)

=  (1 + w2 – w) (1 + w – w2)

 ( 1 + w2 = – w Gaõ 1 + w = –w2

= (–w – w) (–w2 – w2)

= (–2w) (–2w2)

= 4w3

= 4.1 = 4 = \lòY _ûgßð

aûc_ûgßð = \lòY_ûgßð
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(c) _âûcûYý : (1 + w)3 – (1 – w2)3 = 0

aûc_ûgßð = (1 + w)3 – (1 + w2)3

= (– w2)3 – (– w)3 ( )1 2  w w

= –w6 + w3 Gaõ 1 + w2 = –w

= – (w3)2 + 1

= –(1)2 + 1

= 0 = \lòY_ûgßð

aûc_ûgßð = \lòY_ûgßð

(d) _âûcûYý : (1 – w + w2)3 = –8 Gaõ (1 + w – w2)3 = –8

_eòiÚòZò - I : aûc_ûgßð = (1 – w + w2)3

= (1 + w2 – w)3

= (–w – w)3

= (–2w)3

= –8 w3

= –8 = \lòY_ûgßð

aûc_ûgßð = \lòY_ûgßð

_eòiÚòZò - II : aûc_ûgßð = (1 + w – w2)3

= (–w2 – w2)3

= (–2w2)3

= –8w6

= –8 (w3)2

= –8 = \lòY_ûgßð

aûc_ûgßð = \lòY_ûgßð

@ûi ̂ òùR ̂ òRKê _eLôaû2.4

1. ^òcÜfòLôZ _âùZýK ZòâNûZú icúKeYe icû]û^ Ke :
(i) x3 = 27 (ii) x3 = –27
(iii) x3 = 64 (iv) x3 = –64
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2. ~\ò 1, w, w2 "GK'e N^cìk jê@«ò, ùZùa \gðû@ ù~,

(i) (1 + w) (1 + w2) (1 + w4) (1 + w8) = 1

(ii) (1 – w) (1 – w2) (1 – w4) (1 – w5) = 9

(iii) (1 + w)4 + (1 + w2)4 = –1

(iv) (1 + w3)3 = 8

(v) (1 – w + w2)6 = (1 + w –w2)6 = 64

(vi) (1 + w)16 + w = (1 + w2)16 + w2 = –1

@ûùc ~ûjû gòLôùf :

 ù~ùZùaùk D <  0, \ßòNûZú icúKeY ax2 + bx + c = 0 e cìk\ßd icògâ I _eÆe
iõ~êMàú ö

 ~\ò ax2 + bx + c = 0 \ßòNûZú icúKeYe aúR\ßd  I , ùZùa   
b

a
 I

  
c

a
ö

 "GK'e N^cìk 1, w, w2, ù~CñVò

w
i

  
1

2

3

2
 I w

i2 1

2

3

2
   ö

 "GK'e N^cìke icÁò gì^ @ùU, @[ðûZþ, 1 + w + w2 = 0 ö

 "GK'e N^cìke MêY`k 1 @[ðûZþ w3 = 1 ö

 icògâ aúR w I w2 _eÆe iõ~êMàú ö

 iû]ûeY bûaùe x3 = a3 eì_ aògòÁ ZòâNûZú icúKeYe cìk ùjCQ«ò a, aw Gaõ 
aw2
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ijûdK ùIßaþ iûAUþ

 http://www.wikipedia.org

 http://mathworld.wolfram.com

_ûV ùgh @býûi Kû~ðý
1. \gðû@ ù~ 2(a2 + b2)x2 + 2 (a + b)x + 1 = 0 icúKeYe aúR\ßd KûÌ^òK, ù~ùZùaùk

a  b

2. \gðû@ ù~ bx2 + (b – c)x = c + a – b icúKeYe aúR\ßd aûÉa ~\ò ax2 + b (2x +1)
= 0 icúKeYe aúRMêWÿòK KûÌ^òK @U«ò ö

3. ~\ò x2 – 6x + 5 = 0 icúKeYe aúRMêWÿòK  I  jê@«ò, ùZùa icúKeY ̂ ò‰ðd Ke ~ûjûe
cìk\ßd ùjùa :

(i)





, (ii)  



 
1 1

,

(iii)  
 

2 2
2 2

1 1
 ,

4. ~\ò "GK'e N^cìk 1, w I w2 jê@«ò, ùZùa _âcûY Ke :
(a) (2 – w) (2 –w2) (2 – w10) (2 – w11) = 49

(b) (x – y) (xw – y) (xw2 – y) = x3 – y3

~\ò x = a + b, y = aw + bw2 Gaõ z = aw2 + bw, ùZùa _âcûY Ke :
(a) x2 + y2 + z2 = 6ab

(b) xyz = a3 + b3
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C�e cûkû

@ûi ò̂ùR ò̂RKê _eLôaû 2.1

1. (i)


2 3
4

3
, (ii) a b a b ,

(iii) 
ab

c

c

ab
, (iv) 3 2 2,

@ûi ò̂ùR ò̂RKê _eLôaû 2.2

1. (i)
3 15

4

 i
  (ii)

1

2

 i

(iii)
5 43

8

 i
(iv)
 2 58

6

i

2. 1
1

2
,

@ûi ò̂ùR ò̂RKê _eLôaû 2.3

2. (i)
b ac

c

2

2

2
(ii)

( )b ac a c

c

2 2 2 2

4

2 2 

2. (i) 25 x2 – 6x + 9 = 0 (ii) 625 x2 – 90 x + 81 = 0
4. q2 – 5p2 = 0

@ûi ò̂ùR ò̂RKê _eLôaû 2.4

1. (i) 3, 3w, 3w2 (ii) –3, –3w, –3w2

(iii) 4, 4w, 4w2 (iv) –4, –4w, –4w2

_ûVùgh @býûi Kû~ðý
3. (i)5x2 – 8x + 5 = 0

(ii) 10x2 – 42x + 49 = 0
(iii) 25x2 – 116x + 64 = 0


