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\ßòZúd @¤ûd

\ßòNûZ icúKeY
(QUADRATIC EQUATIONS )

2.1 C_Kâc (Introduction)  :
P (x) = a x2 + b x + c (a ¹ 0) ùMûUòG \ßòNûZ _fòù^ûcò@ûfþ (Quadratic Polynomial),

ù~CñVûùe a I b ~[ûKâùc x2, xe ijM Gaõ c GK ]îa iõLýû ö
ax2 + bx + c = 0, (a ¹ 0) Kê \ßòNûZ icúKeY (Quadratic Equation)  Kêjû~ûG ö
GKNûZú icúKeY ax + b = 0, (a ¹ 0)  i´§ùe @Ác ùgâYúùe @ûùfûP^û Keû~ûAQò Gaõ Gjûe

icû]û^ iõ_Kðùe c¤ @ûùfûP^û Keû~ûAQò ö GKNûZú icúKeYe ùKak ùMûUòG aúR aû cìk [ûG
Gaõ \ßòNûZ icúKeYe \êAUò aúR [ûG ö

cù^eL : ùMûUòG  n NûZú icúKeY a
n
xn + a

n–1
xn–1 + ....+a

1
x + a

0
 = 0, (a

n
 ¹ 0) e n iõLýK

aúR aû cìk @Qò ö Cq Z[ýUò �aúRMYòZùe ùcøkòK C__û\ý� (Fundamental Theorem of

Algebra) eìù_ _eòPòZ ö
^ac ùgâYúùe @ûùfûPòZ ax2 + bx + c = 0, (a ¹ 0) \ßòNûZ icúKeYe icû]û^ iõ_KòðZ GK

C\ûjeYKê ù\L ö
cù^Ke icúKeYUò x2 – 5x + 6 = 0 ö C_ôû\KúKeY cû¤cùe _ûAaû,

Þ x2 – 3x – 2x + 6 = 0 Þ x (x – 3) – 2 (x – 3) = 0

Þ (x – 2) (x – 3) = 0 Þ x = 2 Kò´û x = 3

\ cìk\ßd 2 I 3  ö
~\ò x = a _ûAñ \ßòNûZ _fòù^ûcò@ûfþ ax2 + bx +c e cû^ gì^ jêG, ùZùa a Kê _fòù^ûcò@ûfþe

GK gì^ (zero) Kêjû~ûG ö C\ûjeY Êeì_, 3, x2 – 5x + 6 _fòù^ûcò@ûfþe GK gì^, KûeY x =3  _ûAñ
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x2–5x+6 e cû^ 0 @ùU ö GVûùe cù^eLòaûKê ùja ù~, \ßòNûZ icúKeYe �gì̂ � Cq icúKeYe
GK cìk (root) @ùU ö Cq @¤ûdùe �_ì�ðaMðùe _eòYZ Keò icû]û^ Keòaû _âYûkú� @af´^ùe
\ßòNûZ icúKeYe cìk ^ò�ðd Kò_eò jêG, @ûùfûP^û Keòaû ö

\âÁaý : _âùZýK \ßòNûZ _fòù^ûcò@ûfþ GK \ßòNûZ icúKeY ij iõ_éq @ùU ö C\ûjeY Êeì_:
ax2+bx+c \ßòNûZ _fòù^ûcò@ûfþ ax2 + bx + c =0, a ¹ 0  \ßòNûZ icúKeY ij iõ_éq ö
2.2. _ì�ðaMðùe _eòYZ Keò \ßòNûZ icúKeYe icû]û^ (Solution by Completing the squares):

cù^Ke \ßòNûZ icúKeYUò ax2 + bx + c =0, a ¹ 0

Þ x2 + 
b

a
x + 

c

a
 = 0  (Cbd_ûgßðKê ‘a’ \ßûeû bûM KeûMfû ö)

Þ x2 + 2.x. 
b

a2
 = – 

c

a
 ( c

a
 ]îaKe _ûgßð _eòa�ð^ KeûMfû ö)

Þ x2 + 2.x. 
b

a2
 +

b

a2

2F
HG
I
KJ  = 

b

a2

2F
HG
I
KJ – 

c

a
 (Cbd_ûgßðùe b

a2

2F
HG
I
KJ  ù~ûM KeûMfû ö)

Þ { x2 + 2.x. 
b

a2
 +

b

a2

2F
HG
I
KJ }  = 

b

a

2

2
4

 – 
c

a
 = 

b ac

a

2

2

4

4

−  Þ x
b

a

b ac

a
+FHG
I
KJ = ±

−F

H
G
G

I

K
J
J2

4

2

2 2

2

d i

(GVûùe flý Ke ù~ Cbd _ûgßðKê _ì�ð aMðùe _eòYZ Keû~ûAQò ö)

Þ x + 
b

a2
 = ±

−b ac

a

2
4

2

d i Þ x  = –
b

a2
 ±

−b ac

a

2
4

2

d i
= 

− ± −b b ac

a

2
4

2

d i

Þ x = − + −b b ac

a

2
4

2
 Kò´û,  x = − − −b b ac

a

2
4

2

ùZYê cìk\ßd a  I b ùjùf a = 
− + −b b ac

a

2
4

2

d i
;    b = 

− − −b b ac

a

2
4

2

d i
  ö

aòKÌ _âYûkú :
ax2 + bx + c = 0 (a ¹ 0)

Þ ax2 + bx = – c  (‘c’ Kê _ûgßð _eòa�ð^ KeûMfû)
Þ 4a (ax2 + bx) = – 4ac   (Cbd _ûgßðùe 4a MêY^ Kùf)
Þ 4a2x2 + 4abx = – 4 ac

Þ (2ax)2 + 2. 2ax. b = – 4ac

Þ (2ax)2 + 2 . 2ax. b + b2 = b2 – 4ac   (Cbd _ûgßðùe b2 ù~ûM KeûMfû)
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Þ (2ax + b)2 = ± −F
H

I
Kb ac2

2

4d i   (Cbd _ûgßðKê _ì�ðaMðùe _eòYZ KeûMfû)

Þ 2ax + b = ± −b ac2
4d i  Þ 2ax = –b ± −b ac2

4d i

Þ x = 
− ± −b b ac

a

2
4

2

d i
 Þ x = 

− + −b b ac

a

2
4

2

d i
  Kò´û x =

− − −b b ac

a

2
4

2

d i

@ZGa \ßòNûZ icúKeYe cìk a I b ùjùf :

a =  
− + −b b ac

a

2
4

2

d i
      Gaõ  b = 

− − −b b ac

a

2
4

2

d i
 ................ (i)

(i) ùe ^ò�òðZ iìZâKê \ßòNûZ iìZâ (Quadratic Formula)   Kêjû~ûG ö
\âÁaý : _ì�ð aMðùe _eòYZ Keò \ßòNûZ icúKeYe icû]û^ _â[c Keò \gc gZû±òùe _âiò¡

bûeZúd MYòZm gâú]e @ûPû~ðýu \ßûeû iµû\òZ ùjûA[ôfû ö
C\ûjeY - 1 :
_ì�ð aMðùe _eòYZ Keò 6x2 + 11x + 3 = 0 icúKeYUòe icû]û^ Ke ö
icû]û^ :  GVûùe a = 6 , b = 11 I c = 3

4a @[ûðZþ 24 \ßûeû 6x2 + 11x = – 3 e Cbd _ûgßðKê MêY^ Kùf @ûùc _ûAaû
      24 (6x2 + 11x) = (– 3) x 24

Þ 144 x2 + 264x = – 72 Þ (12x)2 + 2 (12x) x 11 = – 72

Þ (12x)2 + 2 (12x) x 11 + (11)2 = (– 72) + (11)2

Þ (12x + 11)2 = – 72 + 121 = 49 = (± 7)2

Þ 12x + 11 =  ± 7  Þ 12x = – 11 ± 7

Þ 12x = – 11 + 7 Kò´û – 11 – 7

Þ 12x = – 4 Kò´û – 18

Þ x = 
−4

12
 = – 

1

3
 Kò´û –18

12
 =  

–3
2

\ ^òù�ðd cìk\ßd – 
1

3
 I  –3

2
 ö (C�e)

aòKÌ _âYûkú :

\� icúKeYUò 6x2 + 11x + 3 = 0  Þ x2 + 
11

6
x + 

1

2
= 0 (6 \ßûeû Cbd _ûgßðKê bûM KeûMfû)
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Þ x2 + 2.x. 
11

12
 +

11

12

11

12

1

2

2 2F
HG
I
KJ = FHG

I
KJ –

Þ { x2 + 2.x. 
11

12
+

11

12

2F
HG
I
KJ }  = 

121

144

1

2

49

144
− =

Þ x +FHG
I
KJ = ±FHG

I
KJ

11

12

7

12

2 2

 Þ x + 
11

12
 = ± 7

12

Þ x = 
− ±11

12

7

12
 Þ x = 

− +11

12

7

12
  Kò´û − −11

12

7

12

Þ x = – 
4

12
 = –

1

3
 Kò´û − = −18

12

3

2

\ ^òù�ðd cìk\ßd −1
3

 I −3
2

 ö (C�e)

C\ûjeY - 2 : \ßòNûZ iìZâ _âùdûM Keò x2 + 2x – 63 = 0 icúKeYe aúR\ßd a I b ^òeì_Y
Ke ö

icû]û^ : GVûùe a = 1, b = 2 I c = – 63

@ZGa a = 
− + −b b ac

a

( )2
4

2
 = 

− + − −2 2 4 1 63

2 1

2( x x( )

x
 = 

− + +
= − + =

2 4 252

2

2 16

2
7

( )

I  b =  
− − −b b ac

a

( )2
4

2
 = 

− − − −2 2 4 1 63

2 1

2{ x x( )}

x
 = 

− − +
= − − = − = −

2 4 252

2

2 16

2

18

2
9

( )

@ZGa ^òù�ðd aúR \ßd a = 7  I b = – 9 ö (C�e)
2.3. _âùb\K (Discriminant) :

b2 – 4ac Kê \ßòNûZ icúKeY ax2 + bx + c = 0 e _âùb\K Kêjû~ûG I GjûKê ‘D’ \ßûeû iìPòZ
Keû~ûG ö @[ðûZþ D = b2 – 4ac ö

\ßòNûZ icúKeY ax2 + bx + c = 0 Kê aòPûeKê ù^fûùaùk, ùi[ôùe a, b I c eûgòZâd _ì�ð iõLýû
I a ¹ 0 ö

cìk \ßdKê D cû¤cùe _âKûg Kùf,   a =  
− + −b b ac

a

( )2
4

2
 = 

− +b D

a2

Gaõ  b = − − −b b ac

a

( )2
4

2
 = 

− −b D

a2
 ö
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2.4  cìk\ßde Êeì_ (Nature of roots) :
\ßòNûZ icúKeYe _âùb\K (D) Kê aòPûeKê ù^A icúKeYUòe cìk\ßde Êeì_ ̂ òeì_Y Keû~ûG ö
(i) D > 0 ùjùf, cìk\ßd a I b aûÉa iõLýû I _eÆeVûeê _é[K ùjùa ö @[ûðZþ a ¹ b ö
(ii) D = 0 ùjùf cìk\ßd aûÉa iõLýû Gaõ GK I @bò^Ü ùjùa ö @[ûðZþ a = b ö
(iii) D < 0 ùjùf cìk\ßd a I b aûÉa ùjùa ^ûjó ö
@ûce @ûùfûP^ûe _eòiebêq icÉ \ßòNûZ icúKeYcû^u _âùb\K D ³ 0 @[ûðZþ ùicû^u

cìk\ßd aûÉa iõLýû ~ûjû _eÆeVûeê _é[K Kò´û @bò^Ü ùjùa ö
aò.\â. : (i) D > 0 Gaõ _ì�ðaMð iõLýû ùjùf, cìk\ßd _eòùcd Gaõ _é[Kþ ùjùa,

(ii) D > 0 Gaõ _ì�ðaMð iõLýû ^ ùjùf, cìk\ßd @_eòùcd Gaõ _é[Kþ ùjùa,
     D e cû^ cìk\ßde Êeì_ aúR\ßd

1. D > 0 cìk\ßd aûÉa Gaõ @icû^   
− +b D

a2
, 

− −b D

a2

  (i) _ì�ðaMð iõLýû cìk\ßd _eòùcd Gaõ @icû^
  (ii) _ì�ðaMð iõLýû ^êùjñ cìk\ßd @_eòùcd Gaõ @icû^

2. D = 0 aûÉa (_eòùcd) Gaõ icû^ −b

a2

3. D < 0 @aûÉa @[ûðZþ aûÉa cìk ^ûjó
C\ûjeY - 3 : x2 – 2x – 8 = 0 icúKeYe cìk\ßde Êeì_ iÚòe Ke ö
icû]û^ : GVûùe a = 1, b = – 2 I c = – 8

\ _âùb\K D = b2 – 4ac = (–2)2 – 4 x 1x (–8) = 4 + 32 = 36

ù~ùjZê D > 0 ,  cìk\ßd _âùZýK aûÉa iõLýû I _eÆe _é[K @U«ò ö (C�e)
\âÁaý : 36 GK _ì�ðaMð iõLýû ùjZê cìk\ßd _eòùcd Gaõ @icû^ ùjùa ö

2.5 cìk\ßd I ijM c¤ùe iõ_Kð (Relation between roots and coefficients) :
cù^Ke \ßòNûZ icúKeYUò ax2 + bx + c = 0, (a ¹ 0) I Gjûe cìk\ßd a I b  ö @ZGa

a  =  
− + −b b ac

a

( )2
4

2
  Gaõ  b = 

− − −b b ac

a

( )2
4

2

(a I b ~[ûKâùc x2 I x e ijM Gaõ c GK ]îaK)
(I) cìk\ßde icÁò :

a + b = 
− + −b b ac

a

( )2
4

2
 + 

− − −b b ac

a

( )2
4

2
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= − + − − − −b b ac b b ac

a

( ) ( )2 2
4 4

2
= 

− = −2

2

b

a

b

a
= – 

x

x

e ijM
e ijM2 ö

a + b = 
−b

a
 @[ûðZþ   cìk\ßde icÁò = −b

a

(II) cìk\ßde MêY`k : ab = 
− + −L

N
M
M

O

Q
P
P

− − −L

N
M
M

O

Q
P
P

b b ac

a

b b ac

a

( ) ( )2 2
4

2

4

2

= 
( ) ( ) ( )− − −

=
− −b b ac

a

b b ac

a

2 2
2

2

2 2

2

4

4

4

4

e j
 = 

b b ac

a

ac

a

c

a

2 2

2 2

4

4

4

4

− + = =  = 
]âîaK eûgò

e ijMx2  ö

ab = 
c

a
  @[ûðZþ    cìk\ßde MêY`k = c

a

C\ûjeY - 4 :
~\ò 25x2 + 30x + 7 = 0 icúKeYe cìk\ßd a I b jêG, ùZùa a + b I ab e cìfý ^òeì_Y

Ke ö
icû]û^ : GVûùe a = 25, b = 30 I c = 7 ö

a + b = – 
b

a
 = – 

30

25
 = – 

6

5
  Gaõ ab = 

c

a
 =  

7

25
(C�e)

2.6 ùKùZMêWÿòG mûZaý `kû`k (Some known results) :

cù^Ke \ßòNûZ icúKeYUò ax2 + bx + c = 0, (a ¹ 0) Gaõ Gjûe cìk\ßd a I b ö

\ a + b = – 
b

a
Gaõ ab = 

c

a

(I) a – b = ± α β αβ+ − = ± −FHG
I
KJ −

R
S|
T|

U
V|
W|

a f2
2

4 4
b

a

c

a  = ±
−b ac

a

2
4d i

(II) a2 + b2 = (a + b)2 – 2ab  = −FHG
I
KJ −b

a

c

a

2

2  = b ac

a

2

2

2−

(III) a2 – b2 = (a + b) (a – b)

    = −FHG
I
KJ

−b

a

b ac

a

2
4d i

 = 
− −b b ac

a

2

2

4d i
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(IV) a3 + b3=(a+b)3 –3ab (a+b)

   = −FHG
I
KJ − −FHG

I
KJ

b

a

c

a

b

a

3

3 = 
− + = − −b abc

a

b b ac

a

3

3

2

3

3 3( )

(V)  α
β

β
α

α β
αβ

α β αβ
αβ

+ = + = + −2 2 2
2( )

= 

−F
H
I
K −

= −
b

a
c
a

c
a

b ac

ca

2

2
2

2

C\ûjeY - 5 : ~\ò 2x2 – 6x + 3 = 0 icúKeYe cìk\ßd a I b jêG,

ùZùa _âcûY Ke ù~, α
β

β
α α β

αβ+ + +
F
HG

I
KJ

+3
1 1

2  = 13 ö

icû]û^ : \� \ßòNûZ icúKeYùe, a = 2, b = – 6, c = 3 ö

\ a + b = – 
b

a
 = 

− −( )6
2

 = 3 Gaõ ab = 
c

a
 = 

3

2

a�ðcû^,
1 1 3

3
2

3 2

3
2

α β
β α

αβ
+ = + = = =

e j
x

 Gaõ  α
β

β
α

α β
αβ

α β αβ
αβ

+ = + = + −2 2 2
2( )

                        = 
( ) x ( )x3 2 3

2

3
2

9 3 2

3

12

3
4

2 −
=

−
= =

e j
e j

\ aûc_ûgßð = α
β

β
α α β

αβ+ + +
F
HG

I
KJ

+3
1 1

2  = 4 + (3 x2) + 2 x 
3

2

F
HG
I
KJ

= 4 + 6 + 3  = 13 = \lòY _ûgßð (_âcûYòZ)
2.7 \ßòNûZ icúKeYe MV^ (Formation of a quadratic equation) :

cù^Ke \ßòNûZ icúKeY ax2 + bx + c = 0 (a ¹ 0)e cìk\ßd a I b ö

ùZùa a + b = – 
b

a
  Gaõ ab = 

c

a
   (@^êùz\ 2.5)

a�ðcû^, ax2 + bx + c = 0 Þ x2 + 
b

a
 x + 

c

a
 = 0  (a \ßûeû Cbd _ûgßðKê bûM Kùf)

Þ x2  – (– 
b

a
)x + 

c

a
 = 0  Þ x2  – (a + b)x + ab = 0

@[ûðZþ @ûagýK \ßòNûZ icúKeY : x2 –(cìk\ßde icÁò)x+cìk\ßde MêY`k = 0 ö
iìP^û : cìk\ßd RYû[ôùf, C_ùeûq iìZâKê aýajûe Keò \ßòNûZ icúKeY MV^

Keû~ûA_ûùe ö
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C\ûjeY - 6 : ùMûUòG \ßòNûZ icúKeYe cìk\ßde icÁò - 5 I MêY`k 3 ùjùf, icúKeYUò
MV^ Ke ö

icû]û^ : cù^Ke a I b @ûagýK \ßòNûZ icúKeYe cìk\ßd ö
GVûùe a + b = –5 I ab = 3 (\�)
@ûagýK icúKeY : x2 – (a +b) x + ab = 0

Þ x2  – (– 5)x + 3 = 0  Þ x2  +5x + 3 = 0 (C�e)
C\ûjeY - 7 : ax2 – 4x + (4a + 1) = 0 icúKeYe cìk\ßde MêY`k 2 ùjùf a e cìfý

^òeì_Y Ke ö
icû]û^ : cù^Ke \� icúKeYe cìk\ßd a I b ö

GVûùe ab = 4 1a

a

+  = 2 Þ 4a + 1 = 2a  Þ 4a – 2a = –1 Þ  2a = –1 Þ  a = – 
1

2
  (C�e)

C\ûjeY - 8 : ~\ò ax2 +4x + 6a = 0, a  ¹ 0  icúKeYe cìk\ßde icÁò I cìk\ßde MêY`k
icû^ jêG, ùZùa, a e cû^ ^òeì_Y Ke ö

icû]û^ : GVûùe a + b  = – 
x

x

e ijM
e ijM2

 = − 4

a
 ,   ab = 

x

x

aòjú^ _\
e ijM2

 = 
6a

a
 = 6

_âgÜû^êiûùe, a + b  = ab Þ  − 4

a
 = 6 Þ  a = − 4

6
 = − 2

3
(C�e)

@^êgúk^ú - 2 (a)

1. ̂ òcÜfòLôZ Cqò MêWÿòKùe [ôaû ZîUòKê iõùgû]^ Keò ùfL ö
(i) x2 – 4x + 4 = 0 icúKeYe cìk \ßd aûÉa I bò^Ü ö
(ii) x2 – 5x + 6 = 0 icúKeYe _âùb\K 2 @ùU ö

(iii) ax2 +bx – c = 0 icúKeYe cìk \ßde icÁò c

a
 ö

(iv) ax2 +bx + c = 0  icúKeYe cìk \ßde MêY`k b

a
ö

(v) 1 I –1 cìk aògòÁ \ßòNûZ icúKeYUò x2 + 1 = 0 ö
(vi) x2 = 0 \ßòNûZ icúKeYe cìk icû^ ^êjñ«ò ö
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(vii) 3x2 – 2x –1 = 0 icúKeYe cìk \ßde icÁò – 3

2
 ö

(viii) 3x2 – 2x –1 = 0 icúKeYe cìk \ßde MêY`k 1
3

ö

2 . ̂ òcÜfòLôZ _âgÜcû^ue iõlò¯ C�e \ò@ ö

(i) ùMûUòG \ßòNûZ icúKeYe cìk\ßd 3 I –5 ùjùf, icúKeYUò ^òeì_Y Ke ö

(ii)  mx2 –2x + (2m–1) = 0 icúKeYe cìk\ßde MêY`k 3 ùjùf, m e cû^ ^òeì_Y Ke ö

(iii) x 2 – px + 2 = 0 icúKeYe ùMûUòG cìk 2 ùjùf, p e cû^ ^òeì_Y Ke ö

(iv) 4x2 – 2x + c = 0 icúKeYe cìk\ßd  GK I @bò^Ü ùjùf, c e cû^ ^òeì_Y Ke ö

(v) 5x2 + 2x + k = 0 icúKeYe ùMûUòG cìk –2 ùjùf, k e cû^ ^òeì_Y Ke ö

(vi) x2 – kx + 6 = 0 icúKeYe ùMûUòG cìk 3 ùjùf, k e cû^ ^òeì_Y Ke ö

(vii) 2x2 + kx + 3 = 0 icúKeYe \êAUò cìk aûÉa I icû^ ùjùf, k e cû^ ^òeì_Y Ke ö

3. _âùZýK _âgÜ _ûAñ [ôaû i¸ûaý C�eMêWÿòK c¤eê VòKþ C�eUò aûQò ùfL ö

(i) ^òcÜfòLôZ icúKeYcû^u c¤eê ùKCñUò x ùe GK \ßòNûZ icúKeY ?

(a) x2 – x – 12 = 0 (b) x2 + 
1

2x
 = 3

(c) x + 
3

x
 =  x2 (d) x(x –1) (x + 5) = 0

(ii) 7x2 – 9x + 2 = 0  icúKeYe cìk\ßde Êeì_ K�Y ?
(a) aûÉa iõLýû I _eÆeVûeê _é[Kþ ö (b) aûÉa iõLýû Gaõ GK I @bò^Ü ö
(c) aûÉa ùjùa ^ûjó ö (d) G[ôeê ùKCñUò ^êùjñ ö

(iii) ^òcÜfòLòZ c¤eê ùKCñUò –6 I 8 cìk aògòÁ \ßòNûZ icúKeY ?
(a) (x + 6) (x + 8) = 0 (b) (x + 6) (x – 8) = 0

(c) (x – 6) (x + 8) = 0 (d) (x – 6) (x – 8) = 0

(iv) 3x2 +2 5 x – 5 = 0 icúKeYe cìk\ßd a I b ùjùf ab e cìfý ùKùZ ?
(a) 3           (b) 25       (c) 

2 5

3
          (d) 

–5
3
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(v) 4x2 – 2x + 
1

4
 = 0 icúKeYe cìk\ßd a I b ùjùf a+b e cìfý ùKùZ ?

(a) 
1

16
        (b) 4            (c) 

1

2
             (d) –8

(vi) 4x2 + 3x + 7 = 0 icúKeYe cìk\ßd a I b ùjùf 1 1

α β
+  e cìfý ùKùZ ?

(a) 
3

7
         (b) � 3

7
         (c) 

7

3
             (d) – 

7

3

(vii)  ùMûUòG \ßòNûZ icúKeYe cìk\ßde icÁò I MêY`k ~[ûKâùc 4 I 5

2
 ùjùf icúKeYUò

^òcÜfòLôZ c¤eê ùKCñUò ?

(a) 2x2 + 8x + 5 = 0 (b)  2x2 – 8x + 5 = 0

(c)   2x2 + 8x – 5 = 0 (d)   2x2 – 8x – 5 = 0

4. ̂ òcÜfòLôZ \ßòNûZ icúKeYcû^uê _ì�ð aMðùe _eòYZ Keò icû]û^ Ke ö

(i)   x2 + x – 6 = 0 (ii)   2x2 – 9x + 4 = 0

(iii)  14x2 + x – 3 = 0 (iv)  3x2 – 32x + 12 = 0

(v) x2 + 2px – 3qx – 6pq = 0 (vi) 3 x2 + 10x + 8 3  = 0

(vii)  25x2 + 30x + 7 = 0 (viii) 3a2x2 + 8abx + 4b2 = 0  (a ¹ 0)

(ix) x2 + ax + b = 0 (x) x2 + bx  = a2 – ab

5. \ßòNûZ iìZâ _âùdûM Keò ^òcÜfòLôZ icúKeYcû^ue aúR aû cìk ^òeì_Y Ke ö

(i) 4x2 – 11x + 6 = 0 (ii) (2x – 1) ( x – 2) = 0

(iii) x 2 – (1+ 2 )x + 2  = 0 (iv)  a(x2+1) = x ( a2 + 1),  a ¹ 0

(v)  6x2 +11 x + 3 = 0 (vi)  2x2 + 41x – 115 = 0

(vii) 12x2 + x – 6 = 0 (viii) (6x + 5) (x –2) = 0

(ix) 15x2 – x – 28 = 0 (x) (x + 5) (x –5) = 39

6. ~\ò 4x2–13x + k = 0 icúKeYe ùMûUòG cìk @_eUòe 12 MêY ùjùf k e cìfý ̂ òeì_Y Ke ö

7. x2 – 5x + p = 0 icúKeYe ùMûUòG cìk @_eUò @ù_lû 3 @]ôK ùjùf p e cìfý ̂ òeì_Y Ke ö

8. ~\ò 2x2 – 5x + 3 = 0  icúKeYe cìk\ßd a I b  jêG ùZùa a2b +ab2  e cìfý ̂ òeì_Y Ke ö
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9. ~\ò 2x2– 6x + 3 = 0 icúKeYe cìk\ßd a I b jêG ùZùa (a+1)(b+1) e cìfý ̂ òeì_Y Ke ö

10. ~\ò 2x2 – (p +1)x + p –1 = 0 icúKeYe cìk\ßde @«e I MêY`k icû^ ùjùf p e cû^
^òeì_Y Ke ö

11. ~\ò 5x2 – 3x – 2 = 0 icúKeYe cìk\ßd a I b jêG, ùZùa _âcûY Ke ù~  a3+ b3 = 
117

125

12. ~\ò 5x2 + 17x + 6 = 0 icúKeYe cìk\d a I b jêG ùZùa 1 1

2 2α β
+  e cìfý ^òeì_Y Ke ö

13. x2–8x+16p = 0 icúKeYe cìk\ßd a I b ùjùf αβ
α β+  _eò_âKûgKê p cû¤cùe _âKûg Ke ö

14. ~\ò x2 – 2(5+2m) x + 3 (7 + 10m) = 0 icúKeYe cìk\ßd GK I @bò^Ü jêG, m e cìfý
^òeì_Y Ke ö

15. (i) ~\ò a = b = c jêG, ùZùa _âcûY Ke ù~ icúKeY

(x–a) (x–b)+(x–b)(x–c) + (x –c) (x –a) = 0 e cìk\ßd aûÉa Gaõ GK I @bò^Ü ö

    (ii) ~\ò a + b + c = 0 Gaõ a, b, c Î Q  jêG, ùZùa _âcûY Ke ù~

(b+c–a) x2 +(c+a–b)x + (a+b–c)= 0 icúKeYe aúR\ßd _eòùcd ùjùa ö

16. ùMûUòG \ßòNûZ icúKeYe cìk\ßde icÁò 3 I cìk\ßde aMðe icÁò 29 ùjùf, icúKeYUò
^òeì_Y Ke ö

17. ~\ò 2x2 – 4x + 2 = 0  icúKeYe cìk\ßd a I b ùjùf _âcûY Ke ù~

α
β

β
α α β

αβ+ + +
F
HG

I
KJ

+ =4
1 1

2 12

18.(i) ~\ò ax2 + bx +c = 0  icúKeYe ùMûUòG cìk @_eUòe 4 MêY jêG, ùZùa _âcûY Ke ù~
4b2 = 25acö

    (ii) ~\ò x2 – px +q = 0  icúKeYe ùMûUòG cìk @_eUòe 2 MêY jêG, ùZùa _âcûY Ke ù~

  2p2 = 9qö

19.(i) ~\ò 41x2 – 2(5a+4b)x +(a2+b2) = 0  icúKeYe cìk\ßd icû^ jê@«ò, ùZùa _âcûY Ke

ù~, a

b
= 5

4
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   (ii) ~\ò x2 + px +q = 0  icúKeYe aúR\ßde icÁò ùicû^ue aMðe icÁò ij icû^ jêG,
ùZùa \gûð@ ù~, 2q = p(p+1)ö

    (iii) ~\ò x2 + px +q = 0  icúKeYe ùMûUòG aúR @^ýUòe aMð jêG, ùZùa \gûð@ ù~,
  p3 + q2 + q = 3pq

20. ~\ò a(b–c)x2 + b(c–a)x + c(a–b) = 0 icúKeYe aúR\ßd icû^ jêG ùZùa \gûð@ ù~,
2 1 1

b a c
= +

2.8  \ßòNûZ icúKeY eì_ùe eì_û«eY : (Equations reducible to quadratic form)

G_eò @ù^K icúKeY @Q«ò, ù~Cñcû^u eì_ \ßòNûZ icúKeYe eì_ ~[û ax2 + bx + c = 0

^êùjñö cûZâ @mûZ eûgòKê C_~êq bûùa _eòa�ð^ Keò Gcû^uê \ßòNûZ icúKeY eì_Kê @ûYò icû]û^
Keòùja ö G_eò ùKùZMêWÿòG icúKeYe C\ûjeY \ò@û~ûAQò ö
C\ûjeY - 9 :  4x4 – 21x2 + 20 = 0  icúKeYUòe cìk ^òeì_Y Ke ö
icû]û^ : \� icúKeYUòe NûZ 4 I Gjû \ßòNûZ ^êùjñ ö cûZâ x2 = y ùfLôùf Gjûe eì_

4y2 – 21y + 20 = 0 ......... (i)

icúKeY (i) @mûZ eûgò y ùe \ßòNûZ icúKeY @ùU ö
\ßòNûZ iìZâ iûjû~ýùe _â[ùc icúKeY (i) e cìk ^ò�ðd Keû~òa ö
icúKeY (i) ùe a = 4, b = –21  I c = 20  ö
_âùb\K (D) = b2 – 4ac = (–21)2 – 4 x 4 x 20  = 441 – 320 = 121

\ y = 
− ± = − − ± = ±b D

a2

21 121

2 4

21 11

8

( )
x

 = 
21 11

8

+
 Kò´û 21 11

8

−  = 4 Kò´û  5
4

y = 4 Þ x2 = 4 Þ x = ± 2

_ê^½ y = 
5

4
 Þ x2 = 

5

4
 Þ x = ± 5

2

\ @ûagýKúd cìkMêWÿòK ùjfû  2,  –2, 
1

2
5 , – 

1

2
5  aû (± 2, ± 

1

2
5 ) ö (C�e)

C\ûjeY - 10 : icû]û^ Ke : 4 1
8

1
29 0

2

x
x

x
x

−FHG
I
KJ + + − =( )

icû]û^ : ù~ùjZê  x
x

x
x

−FHG
I
KJ = +FHG

I
KJ −1 1

4

2 2
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\ \� icúKeY Þ 4
1

8
1

29 0

2

x
x

x
x

−FHG
I
KJ + + − =( )

Þ 4
1

4 8
1

29 0

2

x
x

x
x

+FHG
I
KJ −

R
S|
T|

U
V|
W|

+ +FHG
I
KJ − =

Þ 4
1

8
1

45 0

2

x
x

x
x

+FHG
I
KJ + +FHG

I
KJ − =  ...............(i)

a�ðcû^ x + 
1

x
 = y ùfLôùf icúKeYe eì_û«eòZ eì_ 4y2 + 8y – 45 = 0   ùja ö

GVûùe, a = 4, b = 8  I c = – 45 ö

_âùb\K (D) = b2 – 4ac = (8)2 – 4 x 4 x (– 45) = 64 + 720 = 784 = (28)2  ö

\ cìk\ßd _eòùcd Gaõ @icû^ ùja (Q D GK _ì�ð aMð iõLýû)ö

\   y = 
− ± = − ± = − ±b D

a2

8 784

2 4

8 28

8x
= 

− +8 28

8
 Kò´û −8 28

8

–
 = 

5

2
 Kò´û −9

2
 ö

~\ò x + 
1

x
= 

5

2
 jêG, ùZùa 2x2 – 5x + 2 = 0 Þ x = 

− − ± − = ±( )5 25 16

4

5 3

4

     = 
5 3

4

+
 Kò´û 5 3

4

−
 = 2 Kò´û 1

2
 ö

ùijò_eò ~\ò x + 
1

x
= 

−9
2

 ùZùa 2x2 + 9x + 2 = 0  Þ x = 
− ± − = − ±9 81 16

4

9 65

4
 ö

(_eúlû Keò ù\L ù~ Cq icúKeYe aúR\ßd @_eòùcd I @icû^)

\  \� icúKeYe cìk MêWÿòK ùjùf 2, 
1

2
, 

− +9 65

4
, 

− −9 65

4
 ö (C�e)

C\ûjeY - 11 :

icû]û^ Ke : x

x

x

x1

1 13

6−
+ − =

icû]û^ : cù^Ke x

x1−
 = y

ùZùa \� icúKeYUò ùja  y + 
1 13

6y
=  Þ 6y2 – 13y + 6 = 0
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\  y = 
− − ± − −

= ± − = ± = ±( ) ( ) x x

x

13 13 4 6 6

2 6

13 169 144

12

13 25

12

13 5

12

2

\  y = 
18

12
 Kò´û 8

12
  Þ  y = 

3

2
 Kò´û y = 

2

3
  ö

a�ðcû^ y = 
3

2
 Þ x

x1−
 = 

3

2
 Þ 

x

x1−  = 
9

4
 Þ 4x = 9 – 9x   Þ 13x = 9   Þ x = 

9

13
 ö

_ê^½ y = 
2

3
  Þ x

x1−
 = 2

3
 Þ x

x1−
 = 4

9

 Þ 9x = 4 – 4x   Þ 13x = 4   Þ x = 
4

13
 ö

\ ^òù�ðd cìkMêWÿòK ùjfû 9

13
 I 4

13
ö (C�e)

C\ûjeY - 12 : icû]û^ Ke : x(x+5) (x+7) (x+ 12) + 150 = 0

icû]û^ :  \� icúKeY  x (x + 5) (x + 7) (x + 12) + 150= 0

Þ {x(x+12)}{(x+5)(x+7)} + 150 = 0 (KûjóKò ?)

 Þ (x2 +12x) (x2 +12x + 35) + 150 = 0

 Þ y (y +35) + 150 = 0 (GVûùe x2 + 12x = y  ùjùf)
Þ y2 + 35y + 150 = 0

Þ y = 
− ± −35 35 4 1 150

2 1

2( ) x x

x
 (\ßòNûZ iìZâ _âùdûM Kùf)

   = 
− ± −35 1225 600

2
 = 

− ±35 625

2
 = 

− ±35 25

2
= –5  Kò´û – 30

y = –30  Þ x2 + 12x = – 30  Þ x2 + 12x + 30 = 0

               Þ x = 
− ± −12 144 120

2
 = 

− ±12 24

2
 = 

− ±12 2 6

2
 = –6 ± 6

_ê^½ y = –5  Þ x2 + 12x  = –5  Þ x2 + 12x + 5  = 0

                     Þ x =  
− ± −12 144 20

2
 = 

− ±12 124

2
 = 

− ±12 2 31

2
 = –6 ± 31

\ \� icúKeYUòe cìk MêWÿòK ùjfû –6 + 6 , –6 – 6 ,  –6 + 31 , –6 − 31

 aû –6 ± 6 ,  –6 ± 31  ö (C�e)



[ 37 ]

2.9  \ßòNûZ icúKeYe _âùdûM (Application of Quadratic Equation) :

ùKùZK _ûUúMûYòZòK _âgÜe icû]û^ùe �\ßòNûZ icúKeYe icû]û^�e @ûagýKZû _Wÿò[ûG ö
_ûUúMûYòZòK _âgÜe ZRðcû Gaõ @^êgúk^ùe @ûagýK [ôaû C�eKê GK @mûZeûgò eìù_ ù^A GK
\ßòNûZ icúKeY MV^ Keû~ûG ö Z_ôùe Cq icúKeYe icû]û^ _ùe A°òZ C�e còkò[ûG ö
ùaùkùaùk icúKeYe icû]û^ùe còkê[ôaû \êAUò C�e c¤eê ùMûUòG, icúKeYKê iò¡ Keê[ôaû
ùaùk @^ýUò iò¡ Keê^[ûG ö  G ùlZâùe iò¡ Keê[ôaû cìkUò _âgÜe C�e ùjûA[ûG ö Cq @^êùz\ùe
ù\÷^¦ò^ Rúa^ùe NUê[ôaû NUYû iõ_KòðZ KòQò _ûUúMûYòZòK _âgÜe icû]û^e @ûùfûP^û Keòaû ö

C\ûjeY - 13 : ùMûUòG iõLýû I Gjûe ]^ûcôK aMðcìke icÁò 90 ùjùf iõLýûUò ^ò�ðd Ke ö
icû]û^ : cù^Ke iõLýûUò x2

\ x2 e ]^ûcôK aMðcìk x ö
_âgÜû^êiûùe, x2  + x = 90  Þ x2  + x – 90 = 0  Þ x2  + 10x – 9x – 90 = 0

Þ x  ( x + 10) – 9  (x + 10) = 0

Þ ( x + 10)  (x – 9) = 0 Þ x = –10   Kò´û x = 9 ö
ù~ùjZê iõLýûe aMðcìk ]^ûcôK, x e cû^ –10  ùja ^ûjó ö ùZùa x = 9 ö
\ iõLýûUò x2 = 92 = 81 ö (C�e)
aòKÌ _âYûkú :  cù^Ke iõLýûUò x ö

\ x e ]^ûcôK aMðcìk x

_âgÜû^ê~ûdú  x + x  = 90 Þ x  = 90 – x

Þ x = (90 – x)2  Þ x = 8100  – 180 x + x2   Þ x2 – 181x  + 8100 = 0

Þ x2 – 100x  – 81x + 8100 = 0  Þ (x – 100) (x – 81) = 0

Þ x – 100 = 0   Kò´û x – 81 =0  Þ x = 100    Kò´û x = 81

x = 100  _ûAñ \� icúKeYUò iò¡ ùja ^ûjó ö (_eúlû Keò ù\L)
Kò«ê x = 81 ùjùf \� icúKeYUò iò¡ jêG ö
\ ^òù�ðd iõLýûUò 81 ö (C�e)
iìP^û : \ßòNûZ icúKeYe _eòùcd cìk ̂ ò�ðd _ûAñ C_ôû\KúKeY _âKâòdû @af´^ùe icúKeYe

icû]û^ Keû~ûA_ûùe ö)
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C\ûjeY - 14  : \êAùMûUò iõLýûe icÁò 15 I ùicû^u aêýZKâc eûgò\ßde icÁò 3

10
 ùjùf

iõLýû\ßd ^òeì_Y Ke ö
icû]û^ : cù^Ke iõLýû\ßd x I (15 –x)

_âgÜû^ê~ûdú : 1 1

15

3

10x x
+

−
=  Þ  15

15

3

10

− +
−

=x x

x x( )  Þ  15

15

3

10
2x x−

=

Þ 150 = 45x – 3x2  Þ 3x2  – 45x + 150 = 0  (_ûgßð_eòa�ð^ Kùf)
Þ x2  – 15x + 50 = 0  (Cbd _ûgßðKê 3 \ßûeû bûM Kùf)
(_eúlû Keò ù\L ù~ Cq icúKeYe _âùb\K GK _ì�ð aMð iõLýû, ùZYê icúKeYe _eòùcd

cìk i¸a)
=  x2  – 10x – 5x +50 = 0 Þ (x  – 10) (x – 5) = 0 Þ x  = 10 Kò´û x  = 5

~\ò iõLýûUò 10 jêG ùZùa @^ýUò 5 ùja ö ùijò_eò iõLýûUò 5 ùjùf @^ýUò 10 ùja ö
\ iõLýû \ßd 5 I 10 ö (C�e)
C\ûjeY - 15 :

GK ù^øKûe ùaM iÚòe Rkùe N�û _âZò 11 Kò.cò. ö Gjû ùiâûZe _âZòKìkùe 12 Kò.cò. ~ûA _ê^½
(@^êKìkùe) ù`eò@ûiòaûKê 2 N�û 45 cò^òUþ icd ù^fû ö ùZùa ùiâûZe N�û _âZò ùaM ^ò�ðd Ke ö

icû]û^ : cù^Ke ùiâûZe ùaM N�û_âZò x Kò.cò. ö
_âZòKìk ùiâûZùe ù^øKûe ùaM = (11– x) Kò.cò. _âZò N�û
@^êKìk ùiâûZùe ù^øKûe ùaM = (11+ x ) Kò.cò. _âZò N�û ö
\ 12 Kò.cò. ùiâûZe _âZòKìkùe ~òaû _ûAñ Gaõ 12 Kò.cò. ùiâûZe @^êKìkùe ~òaû _ûAñ ~[ûKâùc

12

11− x
 N�û Gaõ 12

11+ x
 N�û icd fûMòa ö

_âgÜû^ê~ûdú : 12

11

12

11
2
3

4+
+

−
=

x x
 [2 N�û 45 cò^òUþ = 2 45

60
 N�û = 2 3

4
 N�û ]

Þ 
12 11 12 11

121

11

4
2

( ) ( )
–

− + + =x x

x
 Þ 

264

121

11

4
2– x

= Þ 
24

121

1

4
2−

=
x

Þ 121 – x2 = 96  Þ  x2 = 25 Þ  x = 5 ö
\ ùiâûZe N�û _âZò ùaM 5 Kò.cò. ö (C�e)
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@^êgúk^ú - 2(b)
1. ̂ òcÜfòLôZ _âgÜcû^ue C�e \ò@ ö

(i)  ùMûUòG iõLýû I Gjûe aêýZþKâce icÁò 2 ö iõLýûUòKê x ù^A GK \ßòNûZ icúKeY MV^ Ke ö

(ii) \êAùMûUò KâcòK _ì�ð iõLýûe MêY`k 20 ö iõLýû \ßd c¤eê ùMûUòKê y ù^A @ûagýKúd \ßòNûZ
icúKeY MV^ Ke ö

(iii) \êAUò iõLýûe icÁò 18 Gaõ  ùicû^ue MêY`k 72 ö ùMûUòG iõLýûKê x ù^A GK \ßòNûZ
icúKeY MV^ Ke ö

(iv) ùKøYiò iõLýû, Zûjûe aMð icû^ ùjùf iõLýûUò ^ò�ðd Ke ö

(v) _â[c n iõLýK MY^ iõLýûe icÁò S = 
n n( )+ 1

2
 ö ~\ò S = 120 jêG ùZùa n e cìfý

^òeì_Y Keòaû _ûAñ GK \ßòNûZ icúKeY MV^ Ke ö

(vi)  x x+ = 6  Kê GK \ßòNûZ icúKeY eìù_ _âKûg Ke ö

(vii) x x+ + =9 3   Kê GK \ßòNûZ icúKeY eìù_ _âKûg Ke ö

(viii)  x − − =2 2 6 0  icúKeYKê GK \ßòNûZ icúKeY eìù_ _âKûg Ke ö

2. ̂ òcÜfòLôôZ _âgÜcû^ue C�e \ò@ ö

(i) ùMûUòG ]^ûcôK iõLýû Zûjûe aMðcìk @ù_lû 12 @]ôK ùjùf, iõLýûUò ^òeì_Y Ke ö

(ii)  ùMûUòG iõLýû Gaõ Zûjûe aêýZþKâce icÁò 41
20

 ùjùf iõLýûUò iÚòe Ke ö

(iii)  \êAUò KâcòK _ì�ð iõLýûe aêýZþKâc bMÜiõLýû \ßde ù~ûM`k 11
30

 ùjùf _ì�ðiõLýû \ßduê
^òeì_Y Keòaû _ûAñ @ûagýK \ßòNûZ icúKeYUò MV^ Keò iõLýû\ßd ^òeì_Y Ke ö

(iv) \êAUò KâcòK _ì�ð iõLýûe aêýZKâce icÁò 23

132
 ùjùf iõLýû\ßd ^ò�ðd Ke ö

(v) ~\ò 51 Kê \êAbûM Kùf ùicû^ue MêY`k 378 jêG, ùZùa iõLýû \ßd ^ò�ðd Ke ö

3. GK \êA @u aògòÁ iõLýû, Zûjûe @u \ßde MêY`ke 3 MêY ö GKK iÚû^ùe [ôaû @uUò \gK
iÚû^ùe [ôaû @u Vûeê 2 aéj�e ö iõLýûUò ^òeì_Y Ke ö

4. ùMûUòG _eòaûeùe, @ûfþ`ûe adi, aòUû I Mûcûe adie MêY`k ij icû^ ö ~\ò aòUû, Mûcû
Vûeê 1 ahð aWÿ jêG Gaõ @ûfþ`ûe adi 42 jêG, ùZùa 5 ahð _ùe aòUûe adi ùKùZ ùja ?
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5. ùKøYiò GK @eYýùe aûi Keê[ôaû cKðUcû^u c¤eê ùicû^u iõLýûe GK @Ácûõge aMð KâúWÿûeZ
Gaõ @agòÁ aûeUò cKðU GK géw C_ùe aiò[ôùf ö @eYýùe i¸aZü ùKùZ cKðU [ôùf ?

6. ùMûUòG ZâòbêRe ùlZâ`k 30 a.ùi.cò. ö ZâòbêRe CyZû, bìcòe ù\÷NðýVûeê 7 ùi.cò. @]ôK ùjùf,
bìcòe ù\÷Nðý iÚòe Ke ö

7. GK icùKûYú ZòâbêRe icùKûYe iõfMÜ aûjê\ßde ù\÷Nðý 5x ùi.cò. I (3x–1) ùi.cò. I ùlZâ`k
60 aMð ùi.cò. ö ùZùa aûjê\ßde ù\÷Nðý ^ò�ðd Ke ö

8. n aûjê aògòÁ ajêbêRe K�ð iõLýû 1
2

n (n–3) ö ~\ò ajêbêRe 54 Uò K�ð ejòa, ùZùa ajêbêRe
aûjêe iõLýû ùKùZ ?

9. \êAUò aMðùlZâe ùlZâ`ke icÁò 468 a.cò. Gaõ _eòiúcû\ßde @«e 24 cò. ùjùf _âùZýKe
aûjêe ù\÷Nðý ^òeì_Y Ke ö

10. RùY aýqò Zûu Pûfòaûe ùaMKê ~\ò N�û _âZò 1 Kò.cò. aé¡ò Kùe ùZùa 2 Kò.cò. eûÉû @ZòKâc
Keòaû _ûAñ 10 cò^òUþ Kcþ icd ù^A[û«û ö ùZùa aýqòe Pûfòaûe N�û _âZò ùaM iÚòe Ke ö

11. GK ù^øKûe ùaM iÚòe Rkùe 15 Kò.cò. _âZò N�ûö Gjû ùiâûZe _âZòKìkùe 30 Kò.cò. @ZòKâc Keò
_ê^½ (@^êKìkùe) ù`eò @ûiòaûKê 4 N�û 30 cò. icd ù^fû ö ùZùa ùiâûZe N�û _âZò ùaM
^ò�ðd Ke ö

12. ùMûUòG ùgâYúe GK ̂ ò�òðÁ iõLýK QûZâu c¤ùe 250 UuûKê icû^ bûMùe a�ûMfû ö ~\ò 25 RY
QûZâ @]ôK ùjûA[ûù«, ùZùa _âùZýK 0.50 Uuû ùfLûGñ Kcþ _ûA[ûù« ö ùgâYúe QûZâ iõLýû
iÚòe Ke ö

13.  ùMûUòG @ûdZùlZâe ù\÷Nðý, _âiÚ @ù_lû 8 còUe @]ôK ö ùlZâe ùlZâ`k 240 aMð còUe ùjùf
ùlZâUòe _eòiúcû ùKùZ ?

14. GK ùekMûWÿò 300 Kò.cò. \úNð ~ûZâû _[ùe icû^ ùaMùe MZò Keê[ôfû ö ~\ò MûWÿòe ùaM
N�û_âZò 5 Kò.cò. @]ôK ùjûA[û«û, ùZùa MûWÿòUò ̂ ò�òðÁ icde 2 N�û _ìaðeê ~[û iÚû^ùe _j�ô[û«û ö
ùZùa MûWÿòe N�û_âZò ùaM ^òeì_Y Ke ö

15. GK @ûdZûKûe _Wÿò@ûe ù\÷Nðý 25 còUe, _âiÚ 16 còUe I _Wÿò@ûe PZêü_ûgßðùe icû^ PCWÿûe GK
eûÉû @Qò ö ~\ò PZêü_ûgßðùe [ôaû eûÉûe ùlZâ`k 230 aMðcòUe jêG ùZùa eûÉûe PCWÿû ^ò�ðd
Ke ö
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16. ùKùZK QûZâQûZâú GK aY ùbûRòe @ûùdûR^ Kùf ö Lû\ý @UKk (Budget) 480 Uuû [ôfû ö
ùicû^u c¤eê 8 RY aY ùbûRòKê Mùf ^ûjó; ~ûjû `kùe Lû\ý aûa\ Lyð RY_òzû 10 Uuû
aXÿòMfû ö ùZùa ùKùZRY QûZâQûZâú aY ùbûRòKê ~ûA[ôùf ?

17. icû]û^ Ke :

(i) (x+1)(x+2)(x+3)(x+4) = 120 (ii) 5
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(v) (3x2– 8)2 – 23 (3x2 – 8) + 76 = 0 (vi) 5(5x + 5–x) = 26
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