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A man is like a fraction whose numerator is what he is and whose denominator is what he thinks of himself. The larger the denominator the 
smaller the fraction.........                           Tolstoy, Count Lev Nikolgevich 

 

1. cgqin (Polynomial) :  

 dksbZ Qyu f bl çdkj ifjHkkf"kr gks fd f(x) = a
n
xn + a

n – 1
xn – 1 + .......+ a

1
x + a

0  
 

 tgk¡ a
0
, a

1
, a

2
,...,a

n
R rks ;g Qyu f, okLrfod xq.kkadks okyk n ?kkr dk cgqin dgykrk gS tcfd a

n
  0, n  W  

 ;fn  a
0
, a

1
, a

2
, ....., a

n
  C gks] rks ;g lfEeJ xq.kkadksa okyk cgqin dgykrk gSA 

 

2. f}?kkr cgqin ,oa f}?kkr lehdj.k (Quadratic polynomial & Quadratic equation): 

 nks ?kkr dk ,d cgqin f}?kkr cgqin dgykrk gSA dksbZ lehdj.k f(x) = 0, tgk¡ f f}?kkr cgqin gS] f}?kkr lehdj.k 

dgykrh gSA f}?kkr lehdj.k dk O;kid :i fuEu gS& 

  ax2 + bx + c = 0  .......(i) 

 tgk¡  a, b, c okLrfod la[;k,¡ gS tcfd a  0. ;fn a = 0 gks] rks lehdj.k (i) jSf[kd lehdj.k cu tkrk gSA   
 

3. lehdj.k ,oa loZlfedk esa vUrj % (Difference between equation & identity) :  

 ;fn dksbZ dFku pj ds lHkh ekuksa ds fy, lR; gks] rks dFku loZlfedk dgykrk gSA ;fn dFku pj ds dqN gh ekuksa 

ds fy, lR; gks] rks dFku lehdj.k dgykrk gSA 

 mnkgj.k : (i) (x + 3)2 = x2 + 6x + 9 ,d loZlfedk gSA  

   (ii) (x + 3)2 = x2 + 6x + 8 ,d lehdj.k gS ftldk dksbZ ewy ugha gSA  

   (iii) (x + 3)2 = x2 + 5x + 8 ,d lehdj.k gS ftldk ,d ewy – 1 gSA 

 ,d f}?kkr lehdj.k ds Bhd nks ewy gksrs gS tks okLrfod  (leku ;k vleku) ;k dkYifud gks ldrs gSA 

 a
 
x2 + b

 
x + c = 0  

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

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

 fojks/kkHkkl gS ;fn    a = b = 0, c  0 dksbZ ewy ugha 

 loZlfedk gksxh ;fn    a = b = c = 0  vuUr ewy 

 ;fn a
 
x2 + b

 
x + c = 0,  x

 
 ds rhu fHkUu&fHkUu ekuksa ls lUrq"V gks] rks ;g ,d loZlfedk gksxhA 

 

mnkgj.k # 1 : (i) 3x2 + 2x – 1 = 0 ,d f}?kkr lehdj.k gS] tgk¡  a = 3 gSA 

  (ii) (x + 1)2 = x2 + 2x + 1, x esa ,d loZlfedk gSA 

gy : ;gk¡ fn;s x;s lacU/k esa  x dh vf/kdre ?kkr  2 gS ,oa ;g lacU/k x ds rhu fHkUu&fHkUu ekuksa x= 0, x = 1 

vkSj  x = – 1 ls laUrq"V gksrk gSA vr% ;g ,d loZlfedk gS D;ksafd ,d  n ?kkr ds cgqin lehdj.k ds n ls 

T;knk fHkUu&fHkUu ewy ugha gks ldrs gSA 
 

4. ewyksa rFkk xq.kkadks esa lEcU/k (Relation Between Roots & Co-efficients) : 

(i) f}?kkr lehdj.k  a
 
x2 + b

 
x + c = 0,  (a  0) ds gy  x = 

2b b 4ac

2a

  
}kjk fn;s tkrs gSA  O;atd  

b2  4 a
 
c  D, f}?kkr lehdj.k dk foospd dgykrk gSA 

 

 (ii) ;fn f}?kkr lehdj.k  a
 
x2 + b

 
x + c = 0  .......(i) 

  ds ewy ,  gks] rks lehdj.k (i) dks  a(x – ) (x – ) = 0 }kjk fy[kk tk ldrk gSA 

 ;k ax2 – a( + )x + a  = 0   ......(ii) 

  lehdj.k  (i) ,oa (ii) ,d leku gSA  

  xq.kkadksa dh rqyuk djus ij  

  ewyksa dk ;ksx =  +  = –
b

a
= – 

2

x

x

dk xq.kkad

dk xq.kkad
  rFkk  ewyksa dk xq.kuQy = 

c

a
 =

2x

vpj in

dk xq.kkad
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 (iii) lehdj.k (i) dks a ls foHkkftr djus ij   x2 + 
b

a
x + 

c

a
 = 0 

  x2 – 
b

a

 
 
 

x + 
c

a
 = 0   x2 – ( + )x +  = 0   

  x2 – (ewyksa dk ;ksx) x + (ewyksa dk xq.kuQy) = 0 

blls fu"d"kZ fudyrk gS fd f}?kkr lehdj.k ftlds ewy   ,oa   gks]  x2 – ( + )x +  = 0  gksrh gSA 
 

mnkgj.k # 2 : ;fn ax2 + bx + c = 0 ds nks ewy   vkSj  gks] rks og lehdj.k Kkr dhft, ftlds ewy  + 2 vkSj  + 2 

gSA 

gy   fn;s x;s lehdj.k esa x dks  (x – 2)  ls izfrLFkkfir djus ij] vHkh"V lehdj.k gS& 

  a(x – 2)2 + b(x – 2) + c = 0  vFkkZr~ ax2 – (4a – b)x + (4a – 2b + c) = 0. 
 

mnkgj.k # 3 : lehdj.k x2 + px + q = 0  esa x ds xq.kkad dks xyrh ls 13 dh txg  17 fy[kus ij ewy – 2 vkSj – 15 

izkIr gksrs gS rks ewy ¼lgh½ lehdj.k ds ewy Kkr dhft,A 

gy  ;gk¡ q = (– 2) × (– 15) = 30, p dk lgh eku = 13. vr% ewy ¼lgh½ lehdj.k gS& 

  x2 + 13x + 30 = 0   (x + 10) (x + 3) = 0  ewy – 10, – 3 
 

vH;kl dk;Z : 

 (1) ;fn ,  f}?kkr lehdj.k  cx2 – 2bx + 4a = 0 ds ewy gks] rks og f}?kkr lehdj.k Kkr dhft, ftlds 

ewy gS& 

  (i)   
2


, 

2


  (ii) 2, 2  (iii)  + 1,  + 1 

  (iv)  
1

1

 

 
, 

1

1

 

 
  (v) 




, 



   

 (2) ;fn lehdj.k ax2 + bx + c = 0 ds ewyksa dk vuqikr r gks rks fl} dhft, fd   
2(r 1)

r


=

2b

ac
 . 

 Answers : (1) (i) cx2 – bx + a = 0    (ii) c2x2 + 4(b2 – 2ac)x + 16a2 = 0 
    (iii) cx2 – 2x(b + c) + (4a + 2b + c) = 0 
    (iv)      (c – 2b + 4a)x2 + 2(4a – c) x + (c + 2b + 4a) = 0 
   (v) 4acx2 + 4(b2 – 2ac) x + 4ac = 0 
 

5. lehdj.k fl}kUr (Theory of Equations) : 

 ;fn  f(x) = a
0
xn + a

1
xn-1 + a

2
xn-2 +.... + a

n-1
x + a

n
 = 0, tgk¡ a

0,
 a

1,
.... a

n
 lHkh okLrfod gS rFkk a

0
  0,  ds ewy  

1,
 


2,
 

3,
......

n
  gks] rks   

1
 =  1

0

a

a
,  

1 


2
 = + 2

0

a

a
, 

1 


2 


3
 =  3

0

a

a
,....., 

1
 

2
 

3.
.......

n
 = (1)n n

0

a

a
   

uksV : (i) ;fn  lehdj.k f(x) = 0 dk ,d ewy ''gks] rks cgqin f(x), (x ) ls iw.kZr% foHkkftr gksrk gS ;k f(x) dk 

,d xq.ku[k.M (x ) gksxkA blh çdkj bldk foijhr Hkh lR; gSA 

 (ii) n (n 1) ?kkr dh izR;sd lehdj.k ds Bhd n ewy gksrs gS rFkk ;fn lehdj.k ds ewy n ls vf/kd gS] rc 

;g ,d loZlfedk dgykrh gSA 

(iii) ;fn f(x) = 0 ds lHkh xq.kkad okLrfod gks ,oa  bldk ,d ewy  + i gks] rks   i Hkh bldk ,d ewy gksxk 

vFkkZr dkYifud ewy la;qXeh ;qXeksa esa gksrs gSA 

(iv) ,d fo"ke ?kkr dh lehdj.k ds okLrfod ewyksa dh la[;k fo"ke gksxh rFkk le ?kkr dh lehdj.k ds 

okLrfod ewyksa dh la[;k le gksxhA 

(v) ;fn lehdj.k ds lHkh xq.kkad ifjes; gS rFkk bldk ,d ewy  +   gks] rks    Hkh bldk ewy gksxk 

tgk¡ ,   Q rFkk  ifjes; la[;k dk oxZ ugha gSA 

(vi) ;fn dksbZ nks okLrfod la[;k,¡ a ,oa b bl izdkj gks fd f(a) ,oa  f(b) foijhr fpUg ds gks] rks a ,oa b ds 

e/;] f(x) = 0 ds okLrfod ewyksa dh la[;k fo"ke ¼de ls de ,d okLrfod ewy½ 
 
gksxhA 

(vii) fo"ke ?kkr dh izR;sd lehdj.k f(x) = 0 dk ,d okLrfod ewy bl lehdj.k ds vfUre in ds fpUg ds 

foijhr fpUg dk gksrk gSA ¼;fn vf/kdre ?kkr ds in dk xq.kkad /kukRed gksA). 
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mnkgj.k # 4 :  ;fn 2x3 + 3x2 + 5x + 6 = 0 ds ewy , ,   gks] rks rc  +  + ,  + +  ,oa Kkr dhft,A 

gy :  ewyksa rFkk xq.kkadksa esa lEcU/k ds ç;ksx ls 

  +  +  = = –
3

2
,  +  +  = 

5

2
,  = –

6

2
  = – 3. 

 

vH;kl dk;Z : 

(3) ;fn 2p3 – 9pq + 27r = 0 gks] rks fl) dhft, fd lehdj.k rx3 – qx2 + px – 1 = 0 ds ewy gjkRed Js.kh 

esa gSA 

(4) ;fn  lehdj.k x3 + qx + r = 0 ds ewy  , ,   gks] rks rc og lehdj.k Kkr dhft, ftlds ewy fuEu 

gks&   

  (a)  + 2,  + ,   

  (b) 
r r r

, ,  
  

  

  (c) 2, 2, 2      

  (d) 3, 3, 3    

 mÙkj :  (4) (a) x3 + qx – r = 0   (b) x3 – qx2 – r2 = 0 

   (c) x3 + 2qx2 + q2 x – r2 = 0  (d) x3 – 3x2r + (3r2 + q3) x – r3 = 0 
 

6. ewyksa dh izd`fr (Nature of Roots) : 
 ekuk a

 
x2 + b

 
x + c = 0 ,d f}?kkr lehdj.k gS ftlds ewy 

,
  gSA  

         D  b2  4 a
 
c 

           
      D = 0           D  0 

 ewy leku gS] vFkkZr~ =  =  b/2a    ewy vleku gSA 

 rFkk f}?kkr O;atd dks ,d jSf[kd cgqin ds  

 iw.kZ oxZ ds :i esa O;Dr fd;k tk ldrk gSA 

                       
 a, b, c  R, ,oa D > 0     a, b, c  R, ,oa  D < 0 

     ewy okLrfod gSaA               ewy dkYifud gSa] vFkkZr~   = p + i
 
q,   = p  i

 
q 

        
  a, b, c  Q ,oa             a, b, c  Q ,oa  

  D ,d ifjes; la[;k dk iw.kZ oxZ gSA   D ,d ifjes; la[;k dk iw.kZ oxZ ugha gSA 

   ewy ifjes; gSaA      ewy vifjes; gSA  

          vFkkZr~  = p + q ,  = p  q  

 a = 1 vkSj b, c   ,oa D ,d iw.kk±d la[;k dk iw.kZ oxZ gSA  ewy iw.kkaZd gSA 

 
 

mnkgj.k # 5 : 'm' ds fdu ekuksa ds fy;s lehdj.k (1 + m) x2 – 2(1 + 3m)x + (1 + 8m) = 0 ds ewy cjkcj gSA 

gy :  nh xbZ lehdj.k (1 + m) x2 – 2(1 + 3m)x + (1 + 8m) = 0  ........(i) 

  ekuk lehdj.k (i) dk foospd D gSA  lehdj.k  (i) ds ewy cjkcj gksxsa ;fn  D = 0 gksA 

  vFkkZr~ 4(1 + 3m)2 – 4(1 + m) (1 + 8m) = 0 

  vFkkZr~ 4(1 + 9m2 + 6m – 1 – 9m – 8m2) = 0 

  vFkkZr~ m2 – 3m = 0 ;k m(m – 3) = 0   m = 0, 3. 
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mnkgj.k # 6 : 'a' ds osa lHkh iw.kk±d eku Kkr dhft, ftlds fy;s lehdj.k  (x – a) (x – 10) + 1 = 0 ds ewy iw.kk±d gksA 

gy : nh xbZ lehdj.k  x2 – (a + 10)x + 10a + 1 = 0 gSA pwafd iw.kk±d ewy lnSo ifjes; gksrs gS vFkkZr D iw.kZ oxZ 

gksuk pkfg,A   

 (i) ls  D = a2 – 20a + 96. 

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

 ysfdu  D ,d iw.kZ oxZ gS vFkkZr ge pkgrs gS fd nks iw.kZ oxksZ dk vUrj  4 gks tks dsoy rHkh laHko gS tc  

  (a – 10)2 = 4 ,oa D = 0 gksA 

   (a – 10) = ± 2    a = 12, 8 
 

mnkgj.k # 7 : ;fn lehdj.k (x – a) (x – b) – k = 0 ds ewy  'c' vkSj 'd' gks rks fl} dhft, fd lehdj.k  

(x – c) (x – d) + k = 0 ds ewy 'a'  vkSj  'b' gSA 

gy :  fn, x;s izfrcU/k ls (x – a) (x – b) – k  (x – c) (x – d)    

;k (x – c) (x – d) + k  (x – a) (x – b)  

  vr% blls fl) gksrk gS fd lehdj.k (x – c) (x – d) + k = 0 ds ewy a  vkSj  b gSA 

 

mnkgj.k # 8 : 'a' dk og eku Kkr dhft, ftlds fy, x2 – 11x + a ,oa  x2 – 14x + 2a dk ,d xq.ku[k.M mHk;fu"B gSA 

gy :  ekuk  x2 – 11x + a  ,oa  x2 – 14x + 2a dk ,d mHk;fu"B xq.ku[k.M x –   gSA 

  rc  x =  lehdj.k x2 – 11x + a = 0 ,oa x2 – 14x + 2a = 0 dks lUrq"V djsxkA 

  2 – 11 + a = 0 ,oa 2 – 14 + 2a = 0 

  lehdj.k  (i) ,oa (ii) dks otz xq.ku fof/k ls gy djus ij a = 0, 24. 

 

mnkgj.k # 9 : iznf'kZr dhft, fd O;atd  x2 + 2(a + b + c)x + 3(bc + ca + ab) ,d iw.kZ oxZ gS  

;fn a = b = c. 

gy :  fn;k x;k O;atd iw.kZ oxZ gksxk ;fn blds laxr lehdj.k dk foospd 'kwU; gksA 

  vFkkZr~ 4(a + b + c)2 – 4.3 (bc + ca + ab) = 0  

;k (a + b + c)2 – 3(bc + ca + ab) = 0 

  ;k 
1

2
 ((a – b)2 + (b – c)2 + (c – a)2) = 0  

  tks dsoy rHkh laHko gS tc a = b = c gksA 
 

vH;kl dk;Z : 

 (5) 'k' ds fdl eku ds fy, O;atd (4 – k)x2 + 2(k + 2)x + 8k  + 1 ,d iw.kZ oxZ gksxk \ 
 

 (6) ;fn O;atd a
1
x2 + b

1
x +

 
c rFkk  a

2
x2 + b

2
x + c dk mHk;fu"B xq.ku[k.M  (x –   gks] rks fl) dhft, fd 

 (a
1
 – a

2
) = b

2
 – b

1
. 

 

 (7) ;fn 3x2 + 2xy + 2y2 + 2ax – 4y + 1 dks nks js[kh; xq.ku[k.Mks ds :i esa fy[kk tk ldrk gks] rks fl) 

 dhft, fd lehdj.k x2 + 4ax + 2a2 + 6 = 0 dk ,d ewy ''  gSA 
 

 (8) ekukfd  4x2 – 4( – 2)x +  – 2 = 0 (  R), ,d f}?kkr lehdj.k gSA '' ds os eku Kkr dhft, ftuds 

 fy;s 
 

  (i) nksuks ewy okLrfod vkSj fHkUu gksA  (ii) nksuksa ewy leku gksA 
 

  (iii) nksuksa ewy dkYifud gksA   (iv) nksuksa ewyks ds fpUg foijhr gksA 
 

  (v) nksuksa ewyksa dk ifjek.k cjkcj gks ,oa fpUg foijhr gksA 

(9) ;fn  P(x) = ax2 + bx + c, rFkk Q(x) = – ax2 + dx + c, ac  0 gks] rks fl} dhft, fd P(x) . Q(x) = 0 ds 

de ls de nks ewy okLrfod gSaA 
 

 Answers : (5) 0, 3 

   (8) (i)  (– , 2)  (3, ) (ii)  {2, 3} (iii) (2, 3) (iv) (– , 2) (v)  
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7. f}?kkr O;atd dk vkys[k (Graph of Quadratic Expression) : 

  y = f (x) = a
 
x2 + b

 
x + c  ;k  

D
y

4a

 
 

 
= a 

2
b

x
2a

 
 

 
 

  x, y esa vkys[k lnSo ,d ijoy; gSA 

  'kh"kZ ds funsZ'kkad
b D

,
2a 4a

 
  
 

gSA 

 ;fn a > 0 gks] rks ijoy; dk vkdkj mij dh vksj vory gS rFkk ;fn a < 0 gks] rks ijoy; dk vkdkj 

uhps dh vksj vory gSA.  

     

  ijoy; yv{k dks fcUnq (0, c) ij izfrPNsn djrk gSA 

  ijoy; ,oa xv{k ds izfrPNsn fcUnqvksa ds x-funsZ'kkad f}?kkr lehdj.k f (x) = 0 ds okLrfod ewy 

gksrs gSA vr% ijoy; x v{k dks izfrPNsn dj ldrk gS vkSj ugha HkhA  

 

8. f}?kkr O;atd f(x) = a
 
x2 + b

 
x + c dk ifjlj  

 (Range of Quadratic Expression f(x) = ax2 + bx + c)   

 (i) ifjlj % 

  ;fn a > 0   f (x)
D

,
4a

 
 
 

   

  ;fn a < 0   f (x) 
D

,
4a

 
  
 

  

O;atd f (x) dk vf/kdre ,oa U;wure eku laxr fLFkfr;ksa esa  
D

4a
gksrk gS ,oa ;g x = 

b

2a
 ('kh"kZ ij) ij 

izkIr gksrk gSA  

 (ii) izfrcfU/kr izkUr esa ifjlj % 

  fn;k x;k gS fd x  [x
1
, x

2
], 

 (a) ;fn  
b

2a
  [x

1
, x

2
]  gks] rks, f (x) 1 2 1 2[min{ f(x ),f(x )} , max{f(x ),f(x )}]   

 (b) ;fn   
b

2a
 [x

1
, x

2
] gks] rks,f (x) 

1 2 1 2

D D
min f x , f x , , max f x , f x ,

4a 4a
( ) ( ) ( ) ( )
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9. f}?kkr O;atd dk fpUg  (Sign of Quadratic Expressions) :   
 

 x = x
0
  ij O;atd f (x) = a

 
x2 + b

 
x + c  dk eku ijoy; y = a

 
x2 + b

 
x + c ij fLFkr fcUnq ftldk x–funsZ'kkad  x

0 

gS, ds y–funsZ'kkad ds cjkcj gksrk gSA vr% ;fn fdlh x = x
0 
ds fy, fcUnq x–v{k ls mij fLFkr gks] rks  

f (x
0
) > 0 ,oa x v{k ls uhps fLFkr gks] rks f(x

0
) < 0   

 x–v{k ds lkis{k ijoy; dh fuEukuqlkj N% fLFkfr;k¡ lEHko gS& 
 

 (i)      fu"d"kZ 

        (a) a > 0  
        (b) D > 0 

        (c) ewy okLrfod ,oa fHkUu&fHkUu gSA 

        (d) x  (– , )  (, ) esa f(x) > 0  

        (e) x  (, ) esa f(x) < 0  

 
 (ii)      (a) a > 0  

        (b) D = 0 

        (c) ewy okLrfod ,oa leku gSA 

        (d) x  R – {} esa f(x) > 0  
 

 (iii)      (a) a > 0  

        (b) D < 0 

        (c) ewy dkYifud gSA 

        (d) x  R ds fy, f(x) > 0 
  

 (iv)        (a) a < 0  

        (b) D > 0 

        (c) ewy okLrfod ,oa fHkUu&fHkUu gSA 

        (d) x  (– , )  (, ) esa f(x) < 0  

        (e) x  (, ) esa f(x) > 0  

 (v)        (a) a < 0  

        (b) D = 0 

        (c) ewy okLrfod ,oa leku gSA 

        (d) x  R – {} esa f(x) < 0  

 

 (vi)      (a) a < 0  

        (b) D < 0 

        (c) ewy dkYifud gSA 

        (d) x  R ds fy, f(x) < 0 
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mnkgj.k # 10 : ;fn  c < 0 ,oa ax2 + bx + c = 0 dk dksbZ okLrfod ewy ugha gS rc fl) dhft, fd  

  (i) a – b + c < 0   (ii) 9a + 3b + c < 0. 

gy :   c < 0 ,oa D < 0     f(x) = ax2 + bx + c < 0  x  R 

   f(– 1) = a – b + c < 0 ,oa  f(3) = 9a + 3b + c < 0 

 

mnkgj.k # 11 : f(x) = x2 – 5x + 6 dk ifjlj Kkr dhft,A 

gy :  x = –
b

2a
  ij f(x) dk U;wure eku = –

D

4a
    x =

5

2
   ij]  –

D

4a
  = –

25 24

4

 
 
 

  = – 
1

4
 

  f(x) dk vf/kdre eku    vr% ifjlj 
1

,
4

 
 
 

 gSA 

mnkgj.k # 12 : ifjes; O;atd y = 
2

2

x x 4

x x 4

 

 
 , x  R dk ifjlj Kkr dhft,A 

gy :  y =
2

2

x x 4

x x 4

 

 
    (y – 1)x2 + (y + 1) x + 4(y – 1) = 0  ........(i) 

  fLFkfr- :    ;fn  y  1 gks] rks lehdj.k  (i),  x  esa f}?kkr gSA 

   x okLrfod gS] 

   D  0   (y + 1)2 – 16(y – 1)2  0  (5y – 3) (3y – 5)  0 

   y 
3 5

,
5 3

 
 
 

  – {1} 

  fLFkfr- :   ;fn y = 1 gks] rks lehdj.k (i) fuEu izdkj gks tkrh gS& 

      2x = 0  x = 0 tks laHko gSA ¼D;ksafd x  R) 

      ifjlj 
3 5

,
5 3

 
 
 

 

 

mnkgj.k
 
#

 
13 : 

2

x 3

2x 3x 9



 
 , x  R  dk ifjlj Kkr dhft,A 

gy :  y =  
2

x 3

2x 3x 9



 
  2yx2 + (3y – 1)x + 3(3y – 1) = 0  .......(i) 

  fLFkfr- :  ;fn  y  0 gks] rks lehdj.k  (i),  x  esa f}?kkr gSA 

   x okLrfod gSA 

   D  0 

   (3y – 1)2 – 24y (3y – 1)  0 

   (3y – 1) (21y + 1)  0 

   y
1 1

,
21 3

 
 
 

  – {0} 

  fLFkfr- :   ;fn y = 0 gks] rks lehdj.k (i) fuEu izdkj gks tkrh gS& 

   x = –2 tks  laHko gSA  ¼D;ksafd x  R) 

      ifjlj y  
1 1

,
21 3

 
 
 

  

vH;kl dk; Z % 
 

 (10) ;fn c > 0 gks ,oa ax2 + 2bx + 3c = 0 dk dksbZ okLrfod ewy ugha gks] rks fl) dhft, fd 

(i) 4a – 4b + 3c > 0 (ii) a + 6b + 27c > 0 (iii) a + 2b + 6c > 0  
 

 (11) ;fn f(x) = (x – a) (x – b) gks] rks iznf'kZr dhft, fd  f(x)  – 
2(a b)

4


. 

 (12)   'k' ds fdl U;wure iw.kk±d eku ds fy, f}?kkr cgqin k – 1) x2 + 8x + k + 5 > 0  x  R gksxk \  
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 (13) O;atd 
2

2

x 34x 71

x 2x 7

 

 
] x  R dk ifjlj Kkr dhft,A ;fn x okLrfod gSA  

 (14) O;atd
2

2

mx 3x 4

4x 3x m

 

  
,  x  R  ds lHkh okLrfod eku lEHko gksus ds fy, 'm' fdl  

vUrjky esa fLFkr gksxk] Kkr dhft,A 

 Answers : (12) k = 4  (13) (– , 5]  [9, )  (14) m  (1, 7) 
 

10. ewyksa dh fLFkfr (Location of Roots) : 

 f (x) = ax² + bx + c, tgk¡ a > 0 ,oa a, b, c  R. 

 (i)    (ii)    (iii)   

 

 (i) f (x) = 0 ds nksuksa ewy ,d fo'ks"k la[;k x
0
 ls cM+s gksus ds fy, fuEu izfrcU/k gS& 

  b²  4ac  0 ,oa f (x
0
) > 0 ,oa ( b/2a) > x

0
 

 

 (ii) f (x) = 0 ds nksuksa ewy ,d fo'ks"k la[;k x
0
 ls NksVs gksus ds fy, fuEu izfrcU/k gS& 

  b²  4ac  0 ,oa  f (x
0
) > 0 ,oa ( b/2a) < x

0
. 

 

 (iii) la[;k x
0  
lehdj.k

 
 f (x) = 0 ds ewyksa ds e/;  fLFkr gksus ds fy, izfrcU/k f (x

0
) < 0 gSA 

 (iv)    (v)    

 

 (iv) lehdj.k f (x) = 0 ds nksuksa ewy la[;k x
1
 ,oa x

2
 (x

1
 < x

2
) ds e/; fLFkr gksus ds fy, fuEu izfrcU/k gS& 

 b²  4ac  0 ,oa f (x
1
) > 0 ,oa f (x

2
) > 0 ,oa x

1
 < ( b/2a) < x

2 
 

 

 (v) lehdj.k f (x) = 0 dk Bhd ,d ewy vUrjky (x
1
, x

2
) esa fLFkr vFkkZr~ x

1
 < x < x

2
 gksus ds fy, izfrcU/k  

f (x
1
). f (x

2
) < 0 gSA  

 

mnkgj.k # 14 : ekuk  x2 – (m – 3) x + m = 0 (m  R) ,d f}?kkr lehdj.k gS] rc m ds eku Kkr dhft, tcfd&  

  (a) nksuksa ewy 2 ls cMs+ gksA    

  (b)  nksuksa ewy /kukRed gksA 

  (c) ,d ewy /kukRed rFkk nwljk _.kkRed gksA  

  (d) ,d ewy 2 ls cM+k rFkk nwljk 1  ls NksVk gksA 

  (e) ewy ifjek.k esa cjkcj rFkk foijhr fpUg ds gksA 

  (f) nksuksa ewy vUrjky (1, 2) esa fLFkr gksA 

gy : (a)   

 izfrcU/k - : D  0    (m – 3)2 – 4m  0        m2 – 10m + 9  0  

      (m – 1) (m – 9)  0 

        m  (– , 1]  [9, )    ......(i) 

 izfrcU/k - : f(2) > 0   4 – (m – 3)2 + m > 0m < 10  ......(ii) 

 

 izfrcU/k - :–  
b

2a
 > 2   

m 3
2

2


      m > 7    ....(iii) 

   loZfu"B ls     m  [9, 10) 
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 (b)  

 

  izfrcU/k -  D  0     m  (– , 1] [9, ) 

  izfrcU/k -  f(0) > 0     m > 0 

  izfrcU/k - 
b

2a
 > 0   

m 3

2


 > 0   m > 3 

  (i), (ii) ,oa (iii) ds loZfu"B ls   m  [9, ) Ans. 

 

 (c)    

  izfrcU/k -  f(0) < 0    m < 0 Ans. 

 
 

 (d)      

  izfrcU/k -  f(1) < 0   4 < 0   m   

  izfrcU/k -  f(2) < 0   m > 10 

  loZfu"B ls  m    Ans.    

 
 

 (e) ewyksa dk ;ksx = 0    m = 3 

  ,oa f(0) < 0   m < 0   m   Ans. 

 
 

 (f)   

 

 izfrcU/k -  D  0  m  (– , 1]  [9, ) 

 izfrcU/k -  f(1) > 0    1 – (m – 3) + m > 0   4 > 0 tks fd 'm' ds çR;sd okLrfod eku 

        ds fy, lR; gS vr% m  R  

 izfrcU/k -  f(2) > 0   m < 10 

 izfrcU/k - V 1 < –
b

2a
  < 2  1 < 

m 3

2


 < 2  5 < m < 7  

 loZfu"B ls  m  Ans. 

 

mnkgj.k # 15 : lehdj.k  (a – 2)x2 – 2ax + a = 0 ds nksuksa ewy vUrjky (– 2, 1) esa fLFkr gksus ds fy, 'a' ds lHkh eku 

 Kkr dhft,& 

gy :  fLFkfr-I :  f(–2) > 0  4(a – 2) + 4a + a > 0 

    9a – 8 > 0  a > 
8

9
 

    f(1) > 0   a – 2 – 2a + a > 0 

       – 2 > 0 laHko ugha  a   
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  fLFkfr-I : a – 2 < 0  a < 2 

    f(–2) < 0  a < 
8

9
 

    f(1) < 0   a  R 

    – 2 <
b

2a
 – < 1  a < 

4

3
 

    D  0   a  0 

   mHk;fu"B  a 
8

0,
9

 


 
  

   lEiw.kZ gy a 
8

0,
9

 


 
   {2} 

 

vH;kl dk;Z % 

 (15) ;fn f}?kkr lehdj.k x2 – 2(a – 1)x + a – 1 = 0 (a  R)  gks] rks a dk eku Kkr dhft, ftlds fy, 

  (a) nksuksa ewy /kukRed gksA  (b) nksuksa ewy _.kkRed gksA 

  (c) nksuksa ewy foifjr fpUg ds gksA (d) nksuksa ewy 1 ls cM+s gksA 

  (e) nksuksa ewy 1 ls NksVss gksA  (f) ,d ewy 1 ls NksVk rFkk nwljk ewy 1 ls cM+k gksA 
 

 (16) lehdj.k  4x2 – 20px + (25p2 + 15p – 66) = 0 ds nksuksa ewy 2 ls NksVs gksus ds fy, 'p' ds eku Kkr 

dhft,A  

 (17)  ds os eku eku Kkr dhft, ftuds fy, 6, lehdj.k x2 + 2( – 3)x + 9 = 0 ds ewyksa ds e/; fLFkr 

 gksxkA 

 (18) ;fn  x2 – 2(a – 1)x + a – 1 = 0 (a  R) f}?kkr lehdj.k gks] rks 'a' dk eku Kkr dhft, ftlds fy, 

  (i) Bhd ,d ewy  (0, 1) esa gksA   (ii)  nksuksa ewy (0, 1)  esa gksA 

  (iii) de ls de ,d ewy  (0, 1) esa gksA 

  (iv) ,d ewy  1 ls cM+k rFkk nwljk  0 ls NksVk gksA  
 

 (19) f}?kkr O;atd ax2 + (a – 2) x – 2 dk eku 'x'  ds Bhd nks iw.kk±d ekuksa ds fy, _.kkRed gksus ds fy, 'a' 

ds eku Kkr dhft,A 

 Answers : (15) (a) [2, ) (b)  (c) (– ,  1) (d)  (e) (– , 1] (f) (2, ) 

   (16) (– , –1) (17) 
3

,
4

 
  
 

  

   (18) (i) (– , 1)  (2, ) (ii)   (iii) ( – , 1)  (2, ) (iv) 
 

   (19) [1, 2) 
 

11. mHk;fu"B ewy (Common Roots) : 

 ekukfd nks f}?kkr lehdj.k  a
1 
x2 + b

1 
x + c

1
 = 0 ,oa a

2 
x2 + b

2 
x + c

2
 = 0 gSaA 

 (i) ;fn nksuksa f}?kkr lehdj.kksa ds nksuksa ewy mHk;fu"B gks] rks nksuksa lehdj.ksa loZle gksxh ,oa muds xq.kkad 

  lekuqikrh gksaxs vFkkZr~     1

2

a

a
= 1

2

b

b
 = 1

2

c

c
 

 (ii) ;fn dsoy ,d ewy mHk;fu"B gks] rks mHk;fu"B ewy   

   = 1 2 2 1

1 2 2 1

c a c a

a b a b




= 1 2 2 1

1 2 2 1

b c b c

c a c a




  gksxkA 

 

  vr% ,d ewy mHk;fu"B gksus ds fy, vko';d izfrcU/k 

     
2

1 2 2 1c a c a  =  1 2 2 1a b a b  1 2 2 1b c b c  

 

uksV :  ;fn f(x) = 0 ,oa g(x) = 0 nks cgqinh; lehdj.ksa gS ftuds dqN ewy mHk;fu"B gS rks ;s mHk;fu"B ewy lehdj.k  

h(x) = a f(x) + b g(x) = 0 ds Hkh ewy gksrs gSA 
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mnkgj.k # 16 : ;fn  x2 – ax + b = 0 rFkk  x2 – px + q = 0 nksuksa dk ,d ewy mHk;fu"B gS rFkk f}rh; lehdj.k esa nksuksa 

 ewy leku gS rks iznf'kZr dhft, fd b + q =  
ap

2
 gksxkA 

gy :  fn, x, lehdj.k    x2 – ax + b = 0   ........ (i) 

  rFkk     x2 – px + q = 0   ........ (ii)  gSA 

  ekuk '' budk ,d mHk;fu"B ewy gSA rc lehdj.k (ii) ds ewy '' rFkk '' gksxsaA ekuk lehdj.k 

(i) dk nwljk ewy '' gSA bl izdkj lehdj.k (i) ds ewy ,  gS rFkk lehdj.k (ii) ds ewy  , gSA 

  vc  +  = a     ........ (iii) 

    = b      ........ (iv) 

   2 = p       ........ (v) 

   2 = q       ........ (vi) 

  cka;h vksj (L.H.S). = b + q =  + 2 = ( + )   ........ (vii) 

  ,oa nka;h vksj (R.H.S.) = 
ap

2
 =  

( ) 2

2

  
=  ( + ) ........ (viii) 

  (vii) ,oa (viii) ls] cka;h vksj = nka;h vksj 

 

mnkgj.k # 17 : ;fn a, b, c  R rFkk lehdj.kksa  ax2 + bx + c = 0 rFkk x2 + 2x + 9 = 0 esa ,d ewy mHk;fu"B gS rks fl} 

dhft, fd a : b : c = 1 : 2 : 9. 

gy :  nh x;h lehdj.ksa  x2 + 2x + 9 = 0  ........ (i) 

  rFkk  ax2 + bx + c = 0 gSA   ........ (ii) 

  Li"Vr% lehdj.k (i) ds ewy dkYifud gSA pw¡fd lehdj.k (i) ,oa (ii)  dk ,d ewy mHk;fu"B gS] 

vr% mHk;fu"B ewy dkYifud gksusa pkfg, rFkk bl izdkj nksuksa ewy mHk;fu"B gksxsa blfy, lehdj.k (i) ,oa 

(ii)  loZle gSA 

   
a

1
= 

b

2
 = 

c

9
    a : b : c = 1 : 2 : 9 

 

vH;kl dk;Z : 

 (20) ;fn lehdj.kksa ax2 + bx + c = 0 rFkk x3 + x – 2 = 0 ds nks ewy mHk;fu"B gks rks iznf'kZr dhft, 

 fd 2a = 2b = c. 

(21) ;fn lehdj.kksa ax2 + 2bx + c = 0 rFkk a
1
x2 + 2b

1
x + c

1
 = 0 esa ,d ewy mHk;fu"B gks vkSj 

1

a

a
,

1

b

b
,

1

c

c
 lekUrj Js<+h esa gks] rks iznf'kZr fdft, fd a

1
, b

1
, c

1
 xq.kksÙkj Js<+h esa gSaA 

 

12. cgqinksa ds vkjs[k (Graphs of Polynomials) :  

 

 y = a
n
xn + ............ + a

1
x + a

0
. fcUnq tgk¡ y' = 0 ] ifjofrZr fcUnq] tgk¡ vkjs[k dks [khpus ij ØkfUrd gSA 

 

mnkgj.k #
 
18 : y = 2x3 – 15x2 + 36x + 1 dk vkjs[k [khpha,A 

gy :  y = 6x2 – 30x + 36 = 6(x – 3) (x – 2)  

  

x 2 3  –

y 29 28  –
    

 
 

mnkgj.k #
 
19 :  y = –3x4 + 4x3 + 3 dk vkjs[k [khpha,A  

gy :  y = –12x3 + 12x 

  y = –12x2 (x – 1)  

  

x 0 1  –

y 3 4 – –
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