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1. ifjp; (INTRODUCTION): 
1.1 cgqin%  

 ,d O;atd ftls f (x) = anxn + an-1xn–1 + …… + a0, çdkj fy[kk tk ldrk gSA tgka 

0 1 2 n
a ,a ,a ...a R, n ?kkr dk cgqin dgykrk gS, tgk¡ n  W vkSj an  cgqin dk 

vxz.kh xq.kkad dgk tkrk gS, ;g 'kwU; ds cjkcj ugha gksuk pkfg,A 
 

1.2 f}?kkr O;atd : 
 O;atd ftless pj dh ?kkr 2 gksrh gS ,sls O;atd dks f}?kkr O;atd dgrs gSa 

  tSls : y = ax2 + bx + c, 
 tgk¡ a a ¾ vxz.kh xq.kkad vkSj c = f}?kkr cgqin dk vpj inA 
 

1.3 f}?kkr lehdj.k : 
 ;fn f}?kkr cgqin dks 'kwU; ds cjkcj fd;k tk, rks f}?kkr lehdj.k 

dgykrk gSA  

 mnkgj.k ds fy,: ax2 + bx + c = 0;  a  0 

  ;fn vxz.kh xq.kkad 1 gS rks cgqin dks ,d xq.kkadh cgqin dgk 

tkrk gSA f}?kkr lehdj.k dks gy djus dk vFkZ gS x dk og eku Kkr 

djuk ftlds fy, ax2 + bx + c yqIr gks tkrk gS vkSj x ds bu ekuksa dks f}?kkr 

lehdj.k ds ewy dgrs gSk 
 

2. f}?kkr lehdj.k dk gy (SOLUTION OF QUADRATIC EQUATION)% 
2.1 xq.ku[k.M fof/k: 

 ekuk  ax2 + bx + c = a (x – ) (x – ) = 0 

 rc x =    vkSj x =  fn;s x, lehdj.k dks larq"V djsxkA 
 

2.2 f}?kkrh lw= (Jh/kjkpk;Z fof/k): 

 ax2 + bx + c = 0. a  0; a, b, c  R ds ewy Kkr djuk,  

  
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− −
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3. ewyks dk ;ksx vkSj xq.kuQy (SUM AND PRODUCT OF ROOTS):   

 ax2 + bx + c = 0; a  0; a, b, c  R 

 ;fn ,  ewy gSa rks  +  = 
b

a

−
;  = 

c

a
 rFkk  –  = 

D

a
 

4. ,d f}?kkr lehdj.k dk fuekZ.k tc ewy fn;s x;s gks 

(FORMATION OF A QUADRATIC EQUATION WHEN ROOTS 

ARE GIVEN) : 
 ekuk   rFkk  f}?kkr lehdj.k ds fn, x, ewy gks, rks 

 (x – ) (x – ) = 0 

 x2 – x ( + ) +  = 0 

    x2 – x (ewyksa dk ;ksx) + ++ (ewyksa dk xq.kuQy) = 0 
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f}?kkr lehdj.k (QUADRATIC EQUATION) 

  

  

5. f}?kkr lehdj.k dk fuekZ.k ftlds ewy  rFkk  ds lefer O;atd gksa (Formation of quadratic equation 

whose roots are symmetric expression of  and ): 

 ekuk  rFkk  a,d f}?kkr lehdj.k ax2 +bx + c = 0 ds ewy gks rks ,d vU; f}?kkr lehdj.k Kkr dhft, ftlds ewy  

2 + 3, 2 + 3. 

 eku yhft, 2 + 3 = y     = 
y 3

2

−
 

 fn, x, lehdj.k esa  dk eku j[ksa vkSj y esa f}?kkr lehdj.k çkIr djsaA 

 

2a(y 3) b (y 3)

4 2

− −
+  + c = 0 

 a (y – 3)2 + 2b (y – 3) + 4c = 0 

 ay2 + 2y (b – 3a) + 9a – 6b + 4c = 0 

 y dks x ls cnysa vkSj okafNr lehdj.k çkIr djsa 

 ax2 + 2x (b – 3a) + 9a – 6b + 4c = 0. 
 

 

 

6. ewyksa dh ç—fr (NATURE OF ROOTS) :  

 f}?kkr lehdj.k  ax2 + bx + c = 0, ij fopkj djsa, tgka a, b, c  R vkSj a  0. 

 rc lehdj.k ds ewy 

2b b 4ac
x

2a

−  −
=  

 vc, ge ns[krs gSa fd ewy b2 – 4ac. ds eku ij fuHkZj djrs gSaA bl eku dks lkekU;r% D }kjk fu:fir fd;k tkrk gS 

vkSj bls f}?kkr lehdj.k ds foospd(fofoädj) ds :i esa tkuk tkrk gS tks ewyksa dh ç—fr dks r; djrk gSA 

 

DETECTIVE MIND 
 +   rFkk   (,   R) ds lanHkZ esa dqN :ikarj.k 

 +  = ( + )2 – 2  

 +  = ( + )3 – 3( + )  

| – | =  

 +  = [( + )2 – 2]2 – 2 

DETECTIVE MIND 
;fn ,  lehdj.k ax2 + bx + c = 0  ds ewy gSa rks og lehdj.k ftlds ewy gSa 

 (i) – , –       ax2 – bx + c = 0  ( x dks –x ls cnysa) 

 (ii) ,       cx2 + bx + a = 0  ( x dks  ls cnysa ) 

 (iii) k, ka      ax2 + kbx + k2c = 0.  ( x dks  ls cnys) 

 (iv) k + , k +      a(x – k)2 + b (x – k) + c = 0 (x dks (x – k) ls cnysa) 

 (v)      k2ax2 + kbx + c = 0  ( x dks kx ls cnysa) 
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Ex.: 1 ;fn lehdj.k 

24x 2x 1 0+ − = dk ,d ewy  gS , rks 
nwljk ewy gS 

 (1) 2  (2) 34 3 −   
 (3) 34 3 +   (4) buesa ls dksbZ ugha 

Sol.: ekuk   rFkk  fn, x, lehdj.k ds ewy gSa, rks 

 
1 1

2 2
 + = −  = − −  

 vc  
24 2 1 0 + − = 24 1 2  = −      …. (1) 

 vc  
3 24 2 =  −  ( )

1
1 2

2
=  − −    [(1) ls]. 

 ( )3 1
4 3 2 1 2

2
  −  = −  − − 

1

2
= − − =  

Ex.: 2 ;fn 2

1/2
x 4x log a 0− + = ds nks fHkUu okLrfod ewy 

ugha gSa, rks a dk vf/kdre eku gS 

 (1)
1

4
   (2) 

1

16
 

 (3) 
1

4

−
  (4) buesa ls dksbZ ugha 

Sol.: pwfd
2

1/2
x 4x log a 0− + =  ds nks fHkUu okLrfod ewy 

ugha gSa, foospd D   0 

 1/2 1/2

1
16 4log a 0 log a 4 a

16
 −       

Ex.: 3 ,d f}?kkr cgqin p(x) ds ewy 1 5+  rFkk 1 5−  

ds :i esa gS vkSj ;g p (1) = 2 dks larq"V djrk gSA 

f}?kkr cgqin Kkr dhft,A 

Sol.: ewyksa dk ;ksx = 2, ewyksa dk xq.kuQy = – 4 

  eku yhft, p(x) = a (x2 – 2x – 4) 

  p (1) = 2  2 = a (12 − 2   1 – 4) 
   a = −2/5 

  p(x) = -2/5 (x2 – 2x – 4) 
 

Ex.: 4 ;fn lehdj.k (k - 2) x2 – (k – 4) x – 2 = 0  ds ewyksa 

dk varj 3 gS rks k dk eku gS 

 (1) 1,3 (2) 
3

3,
2
  (3) 

3
2,

2
  (4) 

3
,1

2
 

Sol.: vc  +  =
k 4

k 2

− 
 

− 
,  =

2

k 2

− 
 

− 
 

 (–)  

 ¾ 

2 2k 16 8k 8(k 2)k 4 8

k 2 (k 2) k 2

+ − + −− 
+ = 

− − − 
 

 3 
2k 16 8k 8(k 2)

k 2

+ − + −
=

−
 

 3k – 6 = ± k  

 k = 3, 
3

2
 

 

Ex.: 5 m ds fdu ekuksa ds fy, lehdj.k (1 + m) x2– 2(1 + 

3m)x + (1 + 8m) = 0 ds ewy cjkcj gSaA 

Sol.: fn;k x;k lehdj.k gS  (1 + m) x2– 2(1 + 3m) x + (1 

+ 8m) = 0........(i) 

 eku yhft, D lehdj.k--------(i) dk foospd gS  

 lehdj.k-------(i) ds ewy cjkcj gksaxs ;fn D = 0 gSA 

 ;k 4(1 + 3m)2– 4(1 + m) (1 + 8m) = 0  

 ;k 4(1 + 9m2+ 6m – 1 – 9m – 8m2) = 0 

 ;k m2– 3m = 0, ;k m(m – 3) = 0 

  m = 0, 3. 
 

a, b, c  Q & D iw.kZ oxZ ugha gS 

   vifjes; ewy vFakkZr  = p +ඥ𝑞,  = p –ඥ𝑞      

lehdj.k ax2 + bx + c = 0 ij fopkj djsa,  

blds ewy ,  ds :i esa ,gS D = b2 – 4ac 

D = 0 
ewy cjkcj gksrs gSa 

  =    = –b/ 2a 

D ≠ 0 
ewy vleku gSa 

a, b, c  R & D > 0 
okLrfod ewy gSa 

a, b, c  R & D < 0 

dkYifud ewy  = p + i q,  = p –iq  

a, b, c  Q & D iw.kZ oxZ gS 

    ifjes; ewy  gSa 

a = 1, b, c  I & D iw.kZ oxZ gS 

 ewy iw.kkZad es gksxsa  

SOLVED EXAMPLES 
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Ex.: 6 a ds lHkh iw.kkZad eku Kkr dhft, ftuds fy, f}?kkr 

lehdj.k (x – a) (x – 10) + 1 = 0 ds ewy iw.kkZad gSaA 

Sol.: ;gk¡ lehdj.k x2– (a + 10) x + 10a + 1 = 0. gSA pw¡fd 

iw.kkZad ewy lnSo ifjes; gksaxs, bldk vFkZ gS fd D 

,d iw.kZ oxZ gksuk pkfg,A 

 (i) ls  D = a2– 20a + 96. 

  D = (a – 10)2– 4    4 = (a – 10)2– D 

 ;fn D ,d iw.kZ oxZ gS rks bldk vFkZ gS fd ge nks 

iw.kZ oxksaZ dk varj 4 pkgrs gSa tks rHkh laHko gS  

 dsoy tc (aa – 10)2 = 4 vkSj D = 0 

  (a – 10) = ± 2     a = 12, 8 
 

Ex.: 7 ;fn f}?kkr lehdj.k x2 – 4x – log3a = 0 ds ewy  

okLrfod gSa, rks  a dk U;wure eku gS– 

 (1) 81  (2) 1/81  

 (3) 1/64   (4) buesa ls dksbZ ugha 

Sol.: pw¡fd fn, x, lehdj.k ds ewy okLrfod gSaA 

  D > 0  16 + 4 log3a  0 

   log3 a  – 4  a  3–4  a  1/81 

 vr: a dk U;wure eku 1/81 gSA 
 

Ex.: 8 f}?kkr lehdj.k ftldk ,d ewy 
1

2 5+
 gS, gksxk– 

 (1) x2 + 4x – 1 = 0 (2) x2 – 4x – 1 = 0  

 (3) x2 + 4x + 1= 0 (4) bles ls dksbZ ugh  

Sol.: fn;k x;k ewy ¾
1

2 5+
= 5 – 2 

 rks nwljk ewy = – 5 – 2 rc ewyksa dk ;ksx = – 4, 

ewyksa dk xq.kuQy = –1 

 vr: lehdj.k x2 + 4x – 1 = 0  gS 

 

 
 

7. f}?kkr O;atd vkSj mldk vkys[k (QUADRATIC EXPRESSION AND ITS GRAPH) :  

 y = ax2 + bx + c es,  ;fn a, b, c  R vkSj a  0.f}?kkr dk vkys[k ,d ijoy; dk vkdkj ysrk gSA 

 
 

1- x , y ds chp dk vkys[k ges'kk ,d ijoy; gksrk gSA 

2- ;fn a a > 0 rks ijoy; dh vk—fr Åij dh vksj vory gksrh gS vkSj ;fn a < 0 rks ijoy; dh vk—fr uhps dh 

 vksj vory gksrh gSA 

3- 'kh"kZ dk funsZ'kkad 
b D

,
2a 4a

 
− − 

 
gS  

4- ijoy; y –v{k dks fcanq (0, c) ij çfrPNsn djrk gS 

5- x–v{k ds lkFk ijoy; ds çfrPNsn fcanq dk x –funsZ'kkad f}?kkr lehdj.k f(x) = 0. ds okLrfod ewy gSa 

 blfy, ijoy; x –v{k dks okLrfod fcanqvksa ij dkV Hkh ldrk gS vkSj ugha HkhA 

 

fVIi.kh: 

 a, b, c ds fofHkUu ekuksa ds fy, ;fn vkys[k y = ax2 + bx + c vkysf[kr fd;k tkrk gS rks fuEufyf[kr 6 fofHkUu  

 vk—fr;k¡ çkIr gksrh gSaA 

 

fLFkfr–I: ;fn a > 0  vkSj D > 0 rc f}?kkr lehdj.k ds nks ewy gksrs gSa vkSj vkys[k x–v{k dks nks fHkUu fcanqvksa ij dkVrk gSA 
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  (i) y > 0, ;fn x <  or x >  

  (ii) y < 0, ;fn  < x <  
 

fLFkfr–II: ;fn a > 0 vkSj D = 0 rc oØ x–v{k dks Li'kZ djrk gSA vr% cgqin ds nksuksa 'kwU;d laikrh gksrs gSaA 

 

  bl fLFkfr esa lehdj.k y = a(x–)2 vkSj 
  y   0, x ds lHkh okLrfod ekuks ds fy, 
 

fLFkfr–III: ;fn a > 0 vkSj D < 0 
  rc oØ iwjh rjg ls x–v{k ds Åij fLFkr gksrk gSA 

 

  bl fLFkfr esa dkYifud ewy çdV gksrs gSa vkSj y > 0 lHkh nR ds fy, 

fLFkfr–IV: ;fn a < 0 vkSj D > 0 rc xzkQ uhps dh vksj gksrk gS vkSj X–v{k dks nks vyx–vyx fcanqvksa ij dkVrk gSA 

 

  bl fLFkfr esa 

  (i) y > 0, ;fn  < x <  

  (ii) y < 0, ;fn x <  ;k x >  
 

fLFkfr–V: ;fn a < 0 vkSj D = 0 
  rc xzkQ uhps ls X–v{k dks Li'kZ djrk gSA 

 

  bl fLFkfr esa x  R, y  0 lHkh  x  R ds fy, 
 

fLFkfr–VI: ;fn a < 0 vkSj D < 0 rc xzkQ iwjh rjg ls X–v{k ds uhps gksrk gS vkSj y < 0 lHkh x  R ds fy, 

y

x
O  

  = 

y

x

y

x

y

x
O 

y

x
O

  = 



 

  
f}?kkr lehdj.k (QUADRATIC EQUATION) 

  

 

8. lehdj.k dk fl)kar (Theory of Equations) %  

 cgqin lehdj.k ds ewyksa vkSj xq.kkadksa ds chp laca/k 

 ;fn 
1 2 3 n
, ...    lehdj.k  ds ewy gSa; 

  n n 1 n 2

0 1 2 n 1 n
f(x) a x a x a x ...... a x a 0− −

−
= + + + + + =  

 tgk¡ 
0 1 n

a ,a ,...a  lHkh okLrfod gSa vkSj 
0

a 0  fQj, 

 1 2

1 1 2

0 0

a a
,

a a ,
 = −   = +  

 ( )
n3 n

1 2 3 1 2 3 n

0 0

a a
,..., ... 1

a a ,
   = −     = −  

 
 

9. leku ewy ds fy, 'krZ (CONDITION OF COMMON ROOTS) : 

9.1 ,d ewy leku ds fy, 'krZ: 

 ekuk a1x2 + b1x + c1= 0 vkSj a2x2 + b2x + c2 = 0 dk ,d mHk;fu"B ewy  gSA 

 blfy, a12 + b1 + c1 = 0 

 a22 + b2 + c2 = 0 

y

x
O

DETECTIVE MIND 
 ➢  ;fn dsoy ;fn  a > 0 vkSj b2 – 4ac < 0 

 ➢ ;fn dsoy ;fn  a < 0 vkSj b2 – 4ac < 0 

DETECTIVE MIND 

1. ;fn  lehdj.k f(x) = 0 dk ewy gS, rks cgqin f( x),(x –  ) ls iw.kZr% foHkkT; gksrk gS ;k (x –  ) , f(x)  

 dk ,d xq.ku[kaM gS vkSj blds foijhrA 

2. n dksfV (n  1) ds gj lehdj.k ds Bhd n ewy gksrs gSa vkSj ;fn lehdj.k ds n ls vf/kd ewy gSa, rks ;g  

 ,d loZlfedk gksrh gSA 

3. ;fn lehdj.k f(x) = 0 ds lHkh xq.kkad okLrfod gSa vkSj  ++ i  bldk ewy gS, rks – i  Hkh ,d ewy  gksrk  

 gSA bl izdkj dkYifud ewy la;qXeh ;qXe esa gksrs gSaA 

4. ;fn lehdj.k esa lHkh xq.kkad ifjes; gSa vkSj blds ewyksa esa ls ,d  gS, rks  Hkh bldk ,d  

 ewy gS tgk¡ ,  Q vkSj D ,d iw.kZ oxZ ugha gS 

5. ;fn dksbZ nks okLrfod la[;k,¡ 'a' vkSj 'b' bl çdkj gSa fd f(a) vkSj f(b) foijhr fpàksa ds gSa, rks f(x) = 0  

 ds 'a' vkSj 'b' ds chp de ls de ,d okLrfod ewy gksuk pkfg, 

6. fo"ke ?kkr okys çR;sd lehdj.k f(x) = 0 esa vpj in ds foijhr fpUg dk de ls de ,d okLrfod ewy  

 gksrk gSA 

7. okLrfod xq.kkad ds lkFk fo"ke ?kkr okys cgqin lehdj.k esa de ls de ,d okLrfod ewy gksuk pkfg,  

 D;ksafd dkYifud ewy ges'kk la;qXeksa ds ;qXe+ esa gksrs gSaA 
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 otzxq.ku }kjk 

 

2

1 2 2 1
b c b c



−
 ¾

2 1 1 2
a c a c



−
 ¾ 

1 2 2 1

1

a b a b−
 

   ¾ 1 2 2 1

2 1 1 2

b c b c

a c a c

−

−
 ¾ 2 1 1 2

1 2 2 1

a c a c

a b a b

−

−
, tks vko';d 'krZ gSA 

 

➢ ;g Hkh 'krZ gS fd nks f}?kkr Qyu a1x2 + b1x y + c1y2 vkSj 

 a2x2 + b2x y + c2y2 dk ,d mHk;fu"B xq.ku[kaM gks ldrk gSA 

 

9.2 nksuksa ewy leku ds fy, 'krZ: 

 ;fn fn, x, lehdj.kksa ds nksuksa ewy mHk;fu"B gSa rks 1 1 1

2 2 2

a b c

a b c
= =  

 
 

10. f}?kkr vkSj ifjes; Qyuksa ds vf/kdre vkSj U;wure eku (MAXIMUM AND MINIMUM VALUES OF 

QUADRATIC AND RATIONAL FUNCTIONS): 

(i) a < 0  ;k  a > 0 ds vuqlkj y = ax2 + bx + c, x = 
b

2a

−
ds lkFk fcanq ij viuk vf/kdre eku ;k U;wure eku çkIr djrk gS 

 vc,;fn a < 0, rks ymax =
D

4a

−
  vkSj ;g x = 

b

2a

−
 ij gksrk gS - 

 ;fn a > 0, rc ymin =
D

4a

−
   vkSj ;g x = 

b

2a

−
.ij gksrk gS -    

 tgk¡ D = b2 – 4ac 

 ifjlj tc ( x R ): 

 ;fn a > 0  f(x) 
D

,
4a

 
 − 

 
 

 ;fn a < 0  f(x) 
D

,
4a

 
 − − 

 
 

 

(ii)  
P(x)

Q(x)
 ds :i esa O;ä Qyuksa ds ifjlj tgk¡ P(x) vkSj Q(x) ;k rks jSf[kd ;k 

f}?kkr cgqin gSaA 

Ádkj–1: y = 
ax b ( )

px q ( )

+

+

jfS [kd

jfS [kd

 

Example: Qyu y= 
3x 2

x 1

+

−
,x   dk ifjlj Kkr djs  

Solution: y= 
3x 3 5

x 1

− +

−
 

DETECTIVE MIND 

;fn lehdj.k a1 x2 + b1 x + c1 = 0 vkSj a2 x2 + b2 x + c2 = 0 ds ewy leku vuqikr esa gSa, rks
 

 

x

y

a2

b
x

−
=

a4

D
y

max

−
=








 −−
=

a4

D
,

a2

b
V

x

y

a2

b
x

−
=

O

a4

D
ymin

−
=








 −−
=

a4

D
,

a2

b
V

V



 

  
f}?kkr lehdj.k (QUADRATIC EQUATION) 

  

   y = 3 + 
5

x 1−
  y – 3 = 

5

x 1−
 

   x–1 = 
5

y 3−
  x = 

5

y 3−
+ 1 = 

5 y 3

y 3

+ −

−
 

   x  = 
y 2

y 3

+

−
, y   

  y = 3 ds fy,, x ifjHkkf"kr ugha gS 

   ifjlj R – ¿3À gS 

Ádkj–2 y = 
2

ax b ( )
 

px qx r ( )

+

+ +

jSf[kd

f}?kkr

 

Example:   ;fn x okLrfod gS rks Qyu y = 
2

x 2

x 3x 6

+

+ +
 dk ifjlj Kkr dhft,  

Solution: y = 
2

x 2

x 3x 6

+

+ +
 

   x2y + 3xy + 6y = x + 2 

    x2y + x(3y–1) + 6y – 2 = 0 

   x okLrfod gS  D  0  

   (3y-1)2 – 4y (6y – 2)  0 

   9y2 – 6y + 1 – 24y2 + 8y   0   

   –15y2–2y–1  0 

   y  
1 1

,
5 3

 
− 

 
 

çdkj–3 y = 
2

2

ax bx c

px qx r

+ +

+ +

 
 
 

f}?kkr

f}?kkr
 

Example:  ;fn x okLrfod gS rks fl) dhft, fd y= 
2

2

x 3x 4

x 3x 4

− +

+ +
 

1

7
ls 7 ds e/; gSk 

Solution: 
2

2

x 3x 4
y

x 3x 4

− +
=

+ +
  

  x2 (y–1) + 3x (y + 1) + 4(y – 1) = 0  ... (i) 
  f}?kkr lehdj.k ds fy, x2 dk xq.kkad  0 
   y  1   x okLrfod gS D 0 
   9(y+1)2 –16 (y–1)2  0   – 7y2 + 50 y –7  0 
   7y2 – 50y + 7  0   (7y – 1 )(y–7)  0 

   y  
1

,7
7

 
 
 

 ijUrq y = 1 lfEefyr ugha gSA 

  ;fn y = 1  
2

2

x 3x 4
1

x 3x 4

− +
=

+ +
  6x = 0  x = 0 

    y = 1 Hkh ifjlj ds eku esa ls ,d gSA 

  blfy,, y  
1

,7
7

 
 
 

 

 

 
Ex.:9 'p' dk og eku ftlds fy,

( )22x 2 p 2 x p 1 0− − − − = ds ewyksa ds oxksaZ dk ;ksx 

de ls de gS,  

 (1) 1 (2) 
3

2
 (3) 2 (4) 1−  

Sol.: ekuk  rFkk  lehdj.k ( )22x 2 p 2 x p 1 0− − − − =  

ds nks ewy gksa 

 rc 

 p 2 + = −  rFkk 
p 1

2

− −
 =  

SOLVED EXAMPLES 



 

xf.kr   

  

 Ekuk ( )
22 2S 2=  + = + −   

 ( )
2

2 2 3 11
p 2 p 1 p 3p 5 p

2 4

 
= − + +  − +  − + 

 
 

 tks de ls de gksrk gS tc 
3

p
2

=  

 

Ex.:10 m dk og eku ftlds fy, 
2x 3x 2m 0− + = dk dksbZ 

,d ewy lehdj.k 
2x x m 0− + = ds ewyksa esa ls ,d 

dk nksxquk gS, gS 

 (1) 0, 2 (2) 0, –2 (3) 2, –2 (4) buesa ls dksbZ 

ugha 

Sol.: ekuk , 2x x m 0− + =  dk ewy gS rFkk 2 ,
2x 3x 2m 0− + =  dk ewy gS, rc 2 m 0 −+ =  vkSj 

24 6 2m 0 − + =
2

21 m 2m m 0,m 2
2m m

 
 = = −  = −  = = −  

Ex.:11 O;atd 
2x 2bx c+ +  dk eku /kukRed gksxk ;fn 

 (1) 2b 4c 0−   (2) 2b 4c 0−   (3)
2c b  (4) 2b c   

Sol.: O;atd  ( )
2 2x b b c= + − +  = ( ) ( )

2 2
a b c b+ + −  

  O;atd /kukRed gksxk ;fn 
2c b 0−   

2b c   
 

Ex.:12 ;fn lehdj.kksa 
2x 3x 2 0+ + = rFkk 

2x x 0− +  =  ds 

ewy leku vuqikr esa gSa rks   dk eku }kjk fn;k x;k 

gS 

 (1) 
2

7
 (2) 

2

9
 (3) 

9

2
 (4) 

7

2
 

Sol.: ;fn ewy leku vuqikr esa gksa rks 

2

1 1 1

2

2 2 2

b a c

b a c
=  

 
( )

( ) ( )

( ) ( )

( )

( )

2

2

1 . 2 23 2
9

1 . 91
=  =   =

 −
 

 

Ex.:13 ekuk ( )p x 0=  U;wu laHko dksfV dk ,d cgqin 

lehdj.k gks, ftlesa xq.kkad ifjes; gksa, 3 37 49+  

blds ewyks esa ls ,d ds :i esa gS rc  ( )p x 0=  ds 

lHkh ewyksa dk xq.kuQy gS 

 (1) 7 (2) 49 (3) 56 (4) 63 

Sol.:  3 3x 7 49= +  

 ( )3 3 33 3x 7 49 3 7. 49 7 49 = + + +   x3
 – 21x – 

56 = 0 

   ewyks dk xq.kuQy = 56 

Ex.:14 lehdj.kksa 
2 2x b 1 2bx+ = − rFkk

2 2x a 1 2ax+ = −  dk 

,d vkSj dsoy ,d mHk;fu"B ewy gSA rc 

 (1) a b 2− =  (2) a b 2 0− + =  

 (3) a b 2− =   (4) ;s lHkh 

Sol.:   ( )
2

x b 1 x b 1+ =  = −   

 ( )
2

x a 1 x a 1+ =  = −   

 Li"V :i ls a b  

 blfy, ,,d vkSj dsoy ,d ewy mHk;fu"B gS, vFkkZr 

b 1 a 1− + = − − ;k b 1 a 1− − = − +  

  a – b = – 2 ;k a – b = 2   (a – b) = 2 
 

Ex.:15 eku yhft, P(x) = ax2 + bx + 8 ,d f}?kkr cgqin gSA 

;fn x ¾ 2 ij P(x) dk U;wure eku 6 gS, rks a vkSj 

b ds eku Kkr dhft,A 

Sol.:  P(x) = ax2 + bx + 8 …(1) 

 P(2) = 4a + 2b + 8 = 6 …(2)  

 
b

2;
2a

− =  4a = −b 

 (2) ls ge çkIr djrs gSa – b + 2b = − 2  b = − 2 

  4a = − (− 2)  a = 1/2   
 

Ex.:16 ;fn O;atd 
2x 11x a− +  rFkk 2x 14x 2a− +  dk ,d 

mHk;fu"B xq.ku[k.M gSA vkSj a 0 , rks mHk;fu"B 

xq.ku[k.M gS 

 (1) ( )x 3−   (2) ( )x 6−  

 (3) ( )x 8−   (4) buesa ls dksbZ ugha 

Sol.: ;gk¡ x −   mHk;fu"B xq.ku[k.M gS 

 fQj x −   laxr lehdj.k dk ewy gS 

 
2 11 a 0 − + =  

 2 14 2a 0 −  + =  

 ?kVkus ij 
a

3 a 0
3

 − =   =  

 vr%  

2a a
11 a 0,a 0 a 24

9 3
− + = = =; k  

 tc  a 0, a 24 =  

 

2

2

x 11x 24

x 14x 48

− +


− +
 dk mHk;fu"B xq.ku[k.M ( x – 8) gSa 

 

Ex.:17 ;fn Q1 (x) = x2 + (k - 29) x - k vkSj Q2(x) = 2x2 + (2k 

– 43) x + k nksuksa ,d ?ku cgqin P(x) ds xq.ku[kaM gSa, 

rks k dk vf/kdre eku gS 

 (1) 0 (2) 33 (3) 23 (4) 30 

Sol.: nks f}?kkr cgqin, ?ku cgqin ds xq.ku[kaM rHkh gks 

ldrs gSa, tc muds ikl de ls de ,d ewy 

mHk;fu"B gks 

  x2 + (k – 29)x – k = 0 …… (1) 

 rFkk 2x2 + (2k – 43) x + k = 0 …… (2) 

 dk ,d ewy mHk;fu"B gksuk pkfg, 

 lehdj.k (1) dks 2 ls xq.kk djus vkSj ?kVkdj, ge 

çkIr djrs gSa 



 

  
f}?kkr lehdj.k (QUADRATIC EQUATION) 

  

 15x + 3k = 0  x = 
k

5

−
 mHk;fu"B ewy gS 

 

 vkSj bls lehdj.k (1) dks larq"V djuk pkfg,  

  
2k

25
 + (k–29) 

k

5

 
− 

 
– k = 0 

  
k

5

 
− 

 

k
k 29 5 0

5

 
− + − + = 

 
  k = 0 ;k k = 30 

 

 

Ex.:18 f(x) = - 3x2 + 6x + 5 dk vf/kdre eku Kkr dhft, 

Sol.: pwafd, a < 0 

  f(x) max = 
D

4a
− = − 

36 4( 3)5 36 60
8

4( 3) 12

− − + 
= = 

− 
 

 oSdfYid rjhdk: 

 f(x) = – 3(x2 - 2x + 1) + 5 + 3 = – 3(x - 1)2 + 8. Li"V 

:i ls x = 1 ij f(x)max = 8 
 

Ex.:19 ;fn lehdj.k x2 + ax + b = 0  dk ,d ewy x2 + mx 
+ n = 0, dk Hkh ewy gS, rks n'kkZb, bldk nwljk ewy 

x2 + (2a – m) x + a2 – am + n = 0 dk ,d ewy gS 

Sol.:  eku yhft,  lehdj.k  x2 + ax+ b = 0 dk ewy gS 

tks x2 + mx+ n = 0 dk ewy Hkh gSA 

 eku yhft,   x2 + ax+ b = 0 dk vU; ewy gS, rks 

+ +  = – a. 

 gekjs ikl  = –a –  gS 

   lehdj.k x2 + mx+ n = 0  dk ,d ewy gSa  

  (– a – )2 + m (– a – ) + n = 0  

 ;k 2 + 2a + a2 – ma – m + n = 0 

 ;k 2 + (2a – m)  + a2 – ma + n = 0 

 vr: , x2 + (2a – m) x + a2 – ma + n = 0 dk ewy gSA 
 

Ex.:20 ;fn ,  lehdj.k ax2 + 3x + 2 = 0 (a < 0) ds ewy 

gSa, rks 2/+ 2/ ls cM+k gS– 

 (1) 0  (2) 1 
 (3) 2  (4) buesa ls dksbZ ugha 

Sol.: pwafd a < 0, blfy, foospd 

 D = 9 – 8a > 0 vr%,  vkSj  okLrfod gSaA 

 gekjs ikl  +  = 
3

a

−
  vkSj   = 

2

a
  gSA 

  

2


+ 

2


= 

3 3 + 


  = 

3( ) 3 ( ) +  −   + 


 

 = 
3( ) + 


– 3 ( + )  = – 

2

27

2a
+ 

9

a
 < 0  [ a < 0]  

 
11. ,d O;kid f}?kkr O;atd dks nks jSf[kd xq.ku[kaMksa x vkSj y esa gy djuk (RESOLVING A GENERAL 

QUADRATIC EXPRESSION IN x AND y INTO TWO LINEAR FACTORS) : 
 ,d f}?kkr Qyu f(x,y) = ax2 + 2 hxy + by2 + 2 gx + 2 fy + c dks nks jSf[kd xq.ku[k.Mksa esa  gy fd;k tk ldrk gS ;fn 

abc + 2 fgh – af2 − bg2 – ch2 = 0 
   ;k 

   

a h g

h b f 0

g f c

=  

12. f}?kkr vlfedkvksa dk gy (Solution of quadratic inequalities) %  

 vlfedk ax2 + bx + c > 0 (a  0) a, b, c R dks larq"V djus okys 'x' ds eku: 

 1- ;fn D > 0, vFkkZr~ lehdj.k a ax2 + bx + c = 0  ds nks fHkUu ewy gSa  <   
  rc ( ) ( )a 0 x , ,   −      

  ( )a 0 x ,      

 2- ;fn D = 0, rks ewy cjkcj gksrs gSa, vFkkZr   = .  
  rc ( ) ( )a 0 x , ,   −      

  a 0 x    

 3- ;fn D <0, vFkkZr~ lehdj.k a ax2 + bx + c = 0 dk dksbZ okLrfod ewy ugha gSA 

  rc a a > 0  x  R 

  a < 0  x   

 4- 
( )

( )

P x

Q x
 < ;k = ;k > izdkj dh vlfedk,a varjky dh fof/k dk mi;ksx djds gy fd;k tk ldrk gSA 
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13. ewyks dh fLFkfr (Location of Roots) : 

 eku yhft, f(x) = ax2 + bx + c, tgka a a> 0 vkSj a, b, c  R. 

 1- f(x) = 0 ds nksuksa ewyksa dk ,d fufnZ"V la[;k ‘d’ ls cM+s gksus ds fy, 'krZ gS  b2 – 4ac  0 ,f(d) > 0 vkSj -b/2a>d 

 2- f(x) = 0 dh nksuksa ewy ‘d’ ds nksuksa vksj fLFkr gS (nwljs 'kCnksa esa la[;k d, f(x) = 0 ds ewyksa ds chp fLFkr gS) ds 

fy, 'krZ f(d) < 0 vkSj  b2 – 4ac > 0 

 3- f(x)=0 ds Bhd ,d ewy ds varjky (d, e) esa fLFkr gksus dh 'krsaZ vFkkZr d < x < e gSA  b2 – 4ac > 0 vkSj f(d)  f (e) < 0. 
 4- f(x) = 0 ds nksuksa ewy la[;k p vkSj q ds chp lhfer gSa, ds fy, 'krZ  

  ( ) ( ) ( ) ( )2p q ;b 4ac 0;f p 0;f q 0 p b / 2a −     −vkSj < q. 

 5- ,d ewy e ls cM+k gS vkSj nwljk ewy d ls NksVk gks rc 'krZ % b2 - 4ac > 0; f (d) < 0 vkSj f (e) < 0 
 vU; egRoiq.kZ ifj.kke: 
 ,d f}?kkr lehdj.k ' x ' ds Bhd nks ekuksa ls larq"V gksrk gS tks okLrfod ;k dkYifud gks ldrs gSaA lehdj.k, ax2 

+ bx + c = 0 , a, b, c  R: gS 

 ,d f}?kkr lehdj.k ;fn a  0  nks ewy 

 ,d jSf[kd lehdj.k ;fn a = 0, b  0 ,d ewy 

 ,d fojks/kkHkkl ;fn  a = b = 0, c  0 dksbZ ewy ugh 

 ,d loZlfedk ;fn  a = b = c = 0 vuar ewy 
 

 

Ex.:21 fl) dhft, fd O;atd 2x2 + 3xy + y2 + 2y + 3x + 1 
dks nks jSf[kd xq.ku[kaMksa esa xq.ku[kafMr fd;k tk 

ldrk gSA jSf[kd xq.ku[kaMks dks Kkr dhft,A 

Sol.: 2x2 + 3xy + y2 + 2y + 3x + 1 
 fn, x, lehdj.k dks ax2 + 2hxy + by2 + 2gx + 2fy + 

c ds lkFk rqyuk djus ij, ge çkIr djrs gSa 

 a = 2, h = 
3

2
, b = 1, g = 

3

2
, f = 1, c = 1 

 Li"V :i ls, abc + 2fgh – af2 – bg2 – ch2 = 0 

  fn, x, O;atd dks nks jSf[kd xq.ku[kaMksa esa 

xq.ku[kafMr fd;k tk ldrk gS 

 xq.ku[kaM Kkr djus ds fy, x esa f}?kkr cukb, 

 2x2 + 3x (y + I) + (y + 1)2 

  
( ) ( )

2
3 y 1 y 1

x
y

− +  +
= a 

   ( ) ( )4x 3 y 1 y 1= − +  +   

  ( )4x –2 y 1= +  ;k ( )4x 4 y 1= − +    

 2x y 1 0+ + =  ;k x + y + 1 = 0 
 

Ex.:22 ;fn x okLrfod gSa vkSj  4y2 + 4xy + x+ 6 = 0, rks x 

ds ekuksa dk leqPp; Kkr dhft, ftlds fy, y 

okLrfod gSA 

Sol.: 4y2 + 4xy + x + 6 = 0 y R 

  ( )2D 0 16x 16x x 6 0  − +   

   x2 – x – 6  0  (x – 3) (x + 2)  0 

 
 (   )x , 2 3,  − −    
 

Ex.:23 ' x ' ds os eku Kkr dhft, ftuds fy, vlfedk , 
2

2

3x 7x 8
1 1

x 1

− +
−  

+
 larq"V gSA 

Sol.: 
2

2

3x 7x 8
1 1

x 1

− +
−  

+
  

2

2

3x 7x 8
1

x 1

− +
 −

+
 

 rFkk 

2

2

3x 7x 8
1

x 1

− +


+
   

  4x2 – 7x + 9   0 rFkk x2 – 7x + 7   0 

  x R  rFkk x  

 vr% x dk dksbZ Hkh eku fo|eku ugh gS tks vlfedk 

dk lUrq"V djs 
 

Ex.:24 (x2 + 3x + 1) (x2 + 3x – 3)   5 

Sol.: (x2 + 3x + 1) (x2 + 3x – 3)   5 

 ekuk  x2 + 3x = t 

  (t + 1)(t – 3)   5  t2 – 2t – 8   0 

  (t – 4) (t + 2)   0 

  (   )t , 2 4, − −    

  x2 + 3x   –2 ;k x2 + 3x   4 

  x2 + 3x + 2   0 ;k x2 + 3x   4 

  (x + 1) (x + 2)   0 ;k (x + 4) (x – 1)   0 

   x 2, 1 − −  ;k (   )x , 4 1, − −    

  x2 + 3x + 2   0 ;k x2 + 3x   4 

  (x + 1)(x + 2)   0 ;k (x + 4) (x – 1)   0 

  x   2, 1− −  ;k x ( , 4] [1, ) − −    

 lfEeyu ysus ij  

  x ( , 4] 2, 1 [1, ) − −  − −    
 

Ex.:25 ;fn lehdj.k x2 – 6ax + 2 – 2a + 9a2 = 0 ds nksuksa 

ewy 3 ls vf/kd gSa, rks 

SOLVED EXAMPLES 



 

  
f}?kkr lehdj.k (QUADRATIC EQUATION) 

  

 (1) a 1  (2) 
11

a
9

  (3) 
3

a
2

  (4) 
5

a
2

  

Sol.: f}?kkr lehdj.k f(x) = x2 – 6ax + 2 – 2a + 9a2 = 0 …(1) 

 okLrfod ewy gksaxs ;fn  

 D = 36a2 – 4 (2 – 2a + 9a2)   0 …(2) 

  – 8(1 – a)   0 ;k a 1  

 leh- (1) ds ewy 3 ls vf/kd gksaxs ;fn 

 
b 6a

3a 3
2a 2

− − 
= − =  

 
 ;k a > 1  …(3) 

 rFkk f(3) = 9 – 18a + 2 – 2a + 9a2 > 0 

  9a2 – 20a + 11 > 0   (9a – 11) (a – 1) > 0 

  ( )
11

a a 1 0
9

 
− −  

 
 

  a < 1 ;k a > 
11

9
   …(4) 

 bl çdkj (2), (3) vkSj (4) ,d lkFk lUrq"V djsaxs 

;fn a > 
11

9
. 

Ex.:26 k dk og eku Kkr dhft, ftlds fy, lehdj.k x2 
– (k + 1)x + k2 + k – 8 = 0 dk ,d ewy 2 ls vf/kd gS 

vkSj nwljk 2 ls NksVk gSA 

Sol.: x2 – (k + 1 )x + k2 + k – 8 = 0 
 a > 0, vr% f(2) < 0 

  4 – (k + 1)2 + k2 + k – 8 < 0 

 k2 – k – 6 < 0  (k – 3) (k + 2) < 0 

 k   (–2, 3) 
 

Ex.:27 ;fn ,  f}?kkr lehdj.k x2 + 2(k–3)x + 9 = 0 

(  ) ds ewy gSaA ;fn , (–6, 1) rks k dk eku 

Kkr dhft,A 

Sol.: x2 + 2(k – 3)x + 9 = 0 

 , (–6, 1) 
 pw¡fd vxz.kh xq.kkad 1 gS, blfy, 

 (i) D  0 

  4(k – 3)2 – 4×9  0 

  (k – 6) k  0 

  k ( ,0) [6, ) −     

 (ii) f(–6) > 0 
  36 – 12 (k – 3) + 9 > 0 
  36 + 36 – 12k + 9 > 0 
  12k < 81 

  
27

k
4

   

 (iii) f(1) > 0,       1 + 2(k – 3) + 9 > 0 
  2k + 4 > 0,      k > – 2 

 (iv) 
b

6 1
2a

−
−   ,  –6 < 3 – k < 1 

  2 < k < 9 
  mijksä pkj fLFkfr;ksa dk loZfu"B djus ij gesa 

çkIr gksrk gS 
27

k 6,
4

 
 

 
 

Ex.:28 k ds os lHkh eku Kkr dhft, ftuds fy, f}?kkr 

lehdj.k (k – 5)x2 – 2kx + k – 4 = 0 dk ,d ewy 1 
ls NksVk gS vkSj nwljk ewy 2 ls cM+k gSA 

Sol.: (k – 5)x2 – 2kx + k – 4 = 0 

 fLFkfr–I  

 (i) k – 5 > 0 

  k > 5 

 (ii) f(1) < 0 

  (k – 5) – 2k + k – 4 < 0 

  –9 < 0 

 (iii) f(2) < 0 

  4(k – 5) – 4k + k – 4 < 0 

  k – 24 < 0 

  k < 24 

  k(5, 24) 

 fLFkfr–II: 

 (i) k – 5 < 0   k < 5 

 (ii) f(1) > 0 

  –9 > 0 tks laHko ugha gSA 

  blfy, gy (5, 24) gSA 
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