
 

 

 
eûc`x I eûc`x mgxKiY 3 

BDwbU  

 
 

f‚wgKv  

eûc`x GK ai‡bi exRMvwYwZK ivwk| Giƒc ivwk‡Z GK ev GKvwaK c` _vK‡Z cv‡i| eûc`xi wewfbœ c`¸‡jv 

GK ev GKvwaK Pj‡Ki ïaygvÎ abvZ¥K c~Y©msL¨K NvZ I aª“e‡Ki ¸Ydj Øviv MwVZ| eZ©gvb BDwb‡U eûc`x I 

eûc`x mgxKiY m¤ú‡K© Av‡jvPbv Kiv n‡e| 
 
D‡Ïk¨ 
 GB BDwbU †k‡l Avcwb- 

0 eûc`x m¤ú‡K© Rvb‡Z Ges eûc`xi NvZ wbY©q Ki‡Z cvi‡eb| 
0 eûc`x mgxKi‡Yi NvZ wbY©q Ges g~j m¤ú‡K© Ávb AR©b Ki‡eb| 

0 g~j I mn‡Mi g‡a¨ m¤úK© wbY©q Ges Zv cÖ‡qv‡M `¶Zv AR©b Ki‡eb| 
0 g~‡ji cÖK…wZ wbY©‡q `¶Zv AR©b Ki‡eb| 
0 wØNvZ mgxKi‡Y g~j †`Iqv _vK‡j Zvi mvnv‡h¨ mgxKiY MV‡bi `¶Zv AR©b Ki‡eb| 

0 `ywU wØNvZ mgxKi‡Yi mvaviY g~j _vKvi kZ© wbY©q Ges Zv cÖ‡qv‡Mi `¶Zv AR©b Ki‡Z cvi‡eb| 
0 wØNvZ I wÎNvZ mgxKi‡Yi g~‡ji cÖwZmg ivwki gvb wbY©q I Zv cÖ‡qv‡Mi `¶Zv AR©b Ki‡eb| 
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 1 cvV 
 
eûc`x I Zvi NvZ 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 
  exRMvwYwZK ivwk I eûc`x Kx ej‡Z cvi‡eb, 

  eûc`xi NvZ Kx ej‡Z cvi‡eb, 
  exRMvwYwZK ivwk I eûc`xi g‡a¨ m¤úK© eY©bv Ki‡Z cvi‡eb| 

 
 

  

exRMvwYwZK ivwk t 
exRMwY‡Z k~b¨mn abvZ¥K I FYvZ¥K mKj msL¨v e¨eüZ nq| exRMwY‡Z wbw ©̀ó gv‡bi msL¨v QvovI
a, b, c, x, y, z, α, β - - - - - - -  cÖf…wZ eY©gvjvi A¶img~n Awbw ©̀ó msL¨vgv‡bi cÖZxKiƒ‡c e¨eüZ
nq|  

GK ev GKvwaK msL¨v I msL¨v wb‡ ©̀kK cÖZxK‡K †hvM, we‡qvM, ¸Y, fvM, NvZ ev g~j wP‡ýi †h †Kvb GKwU A_ev 

GKvwa‡Ki mvnv‡h¨ A_©enfv‡e mshy³ Ki‡j †h bZzb msL¨v wb‡ ©̀kK cÖZx‡Ki m„wó nq, Zv‡K exRMvwYwZK ivwk 

(Algebraic expression) ev ms‡¶‡c ivwk ejv nq| GLv‡b msL¨v ej‡Z ev —̄e msL¨v‡KB eySvq| †hgb-3x, 2x+3az, 

5x4 +2x2–7, x+y–7, 
3

x3+5 , (2x–y)2+ z , 
x–5

x2+2x–5
  , 1 + 

1

1+ 
1
x

    BZ¨vw` cÖ‡Z¨‡KB GK GKwU exRMvwYwZK 

ivwk| GB D`vnviY¸‡jv‡Z x nj PjK| 

eûc`x (Polynomial) t 

eûc`x we‡kl ai‡bi exRMvwYwZK ivwk| Giƒc ivwk‡Z GK ev GKvwaK c` _v‡K Ges c`¸‡jv GK ev GKvwaK 

Pj‡Ki ïaygvÎ abvZ¥K c~Y©mvswL¨K NvZ I aª“e‡Ki ¸Ydj nq| †hgb, 2x–3, 4x2–3x+7, x2–3xy+4y2, x3–

3x2y+xy2+2y7 BZvw`  cÖ‡Z¨‡KB GK GKwU eûc`x| GLv‡b x, y nj PjK| eûc`x‡Z PjK Øviv fvM Kiv hvq bv| 

A_©vr PjK KLbI n‡i Ae ’̄vb Ki‡Z cv‡i bv|  

†hgb, 2x  – 
3
x  + 5, 

x2–3x+2
x–3   , x2–3x+1   GB exRMvwYwZK ivwk¸‡jv eûc`x bq| 

 

eûc`x A‡bK ai‡bi n‡Z cv‡i| †hgb, GK Pj‡Ki eûc`x, ỳB Pj‡Ki eûc`x BZ¨vw`| ïaygvÎ GKwU PjK Øviv 

MwVZ eûc`x‡K GK Pj‡Ki eûc`x ejv nq| ỳwU PjK Øviv MwVZ eûc`x‡K wØPj‡Ki eûc`x ejv nq| 

ai“b, x GKwU PjK| Zvn‡j ax+b, ax2+bx+c, ax3+bx2+cx+d BZ¨vw` AvKv‡ii ivwk‡K GKwU PjK x Gi eûc`x 

ejv hvq, †hLv‡b a, b, c, d BZ¨vw` aª“eK ev msL¨v wb‡ ©̀k K‡i| 

Abyiƒcfv‡e, x2–2xy+3y2 GKwU wØPjK eûc`x| G‡¶‡Î PjKØq nj x Ges y| 

Avevi x2–2xy+3z2–4xyz nj GKwU wZb Pj‡Ki eûc`x| G‡¶‡Î PjKÎq nj x, y, z.  
 

eûc`x we‡kl ai‡bi exRMvwYwZK ivwk| Giƒc ivwk‡Z GK ev GKvwaK c` _v‡K Ges c`¸‡jv GK ev GKvwaK 
Pj‡Ki ïaygvÎ abvZ¥K c~Y©mvswL¨K NvZ I aª“e‡Ki ¸Ydj nq|  

 

eûc`xi NvZ (Degree of a Polynomial) 
eûc`xi msÁv †_‡K Avgiv ej‡Z cvwi, ao, a1, a2, - - - - - an  aª“eK (msL¨v) n‡j 

aox
n + a1x

n–1+a2x
n–2 + - - - - - +an GKwU eûc`x hvi PjK x.  

GLb ao ≠ 0 n‡j cÖ`Ë eûc`x‡Z x PjKwUi m‡e©v”P NvZ n.  
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myZivs aoxn+a1xn–1+a2xn–2+ - - - - - +an, †hLv‡b ao, a1, a2, - - - - an aª“eK Ges ao≠0 GKwU n NvZwewkó 
eûc`x| 
GK Pj‡Ki †Kvb eûc`x‡Z Pj‡Ki e„nËg NvZB H eûc`xi NvZ wb‡ ©̀k K‡i| 
†hgb, x4+3x2+2x+3 GB eûc`xwU GKwU gvÎ PjK x Gi eûc`x| GLv‡b PjK x Gi m‡e©v”P NvZ 4| 
myZivs x4+3x2+2x+3 eûc`xi NvZ 4| 
 
D`vniY t 

eûc`x eûc`xi NvZ 

x3–3x2+2 3 

x9+2 9 

3x+2 1 

4 0 

 
D‡j−L¨ †h †Kvb aª“e‡Ki NvZ 0, †Kbbv hw` c GKwU aª“eK nq, Zvn‡j c †K cx° †jLv hvq (KviY x°=1)| G‡¶‡Î x 
Gi NvZ 0 (k~b¨)| myZivs c aª“eKwUi NvZ k~b¨| 
GKvwaK PjKwewkó eûc`xi NvZ wbY©‡qi wbqgwU GKUz wfbœ| 
axmyn †Kvb eûc`xi GKwU c` n‡j (m+n) †K H c‡`i NvZ e‡j| GKvwaK PjKwewkó eûc`xi †Kvb c‡`i 
D”PZg NvZ‡K eûc`xi NvZ e‡j| wb‡P D`vniY w`‡q welqwU Av‡jvPbv Kiv n‡jv t 
g‡b Ki“b, x2+2xy2+5y GKwU eûc`x| Gi PjKØq nj x Ges y| 
 GLv‡b 1g c` nj x2, Gi NvZ =2  
 wØZxq c` 2xy2, Gi NvZ = 1+2 = 3  
 Z…Zxq c` 5y, Gi NvZ = 1  

†m‡nZz eûc`x‡Z c`¸‡jvi wewfbœ Nv‡Zi g‡a¨ m‡e©v”P NvZ 3, myZivs eûc`xi NvZ =3.  

 

 

 

Abykxjbx-3.1 

1. wb‡Pi †KvbwU eûc`x Ges †KvbwU eûc`x bq KviYmn wjLyb t 

 (i) x2–3x+2,  (ii) x
2–3
x+1    (iii) 6x3– 2 x + 

1
3   

 (iv) 2 x – 
3

x2
  + 5  (v) 3x2–2xy+y2  

 (vi) x2–3x+1   
 

2. wbæwjwLZ eûc`x¸‡jvi cÖ_g, wØZxq I Z…Zxq c‡`i NvZ †ei Ki“b t 
 (i) 3x5–6x3+5  
 (ii) 6x4y2 – 3xy3  
 (iii) 5x + 2y+3y2  
 

3. wbæwjwLZ eûc`x¸‡jvi NvZ wbY©q Ki“b t 
 (i) 5x3y – 2xy – x3y2 – 2x3  
 (ii) 3x4–2x3–4x2+9  
 (iii) 3x2–4x+xy9+x2y3z10  
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 2 cvV 
 
eûc`x mgxKiY 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  eûc`x mgxKiY Kx Rvb‡Z cvi‡eb, 
  eûc`x mgxKi‡Yi NvZ wbY©‡qi `¶Zv AR©b Ki‡eb 
  eûc`x mgxKi‡Yi g~‡ji aviYv jvf Ki‡eb| 

 
 

 

g‡b Ki“b, f(x) = aoxn + a1xn–1 + a2xn–2+ - - - - - - +an, †hLv‡b ao, a1, a2, ------, an aª“eK Ges
ao ≠ 0.  
hw` f(x) = 0 A_©vr aoxn+a1xn–1+a2xn–2 + - - - - +an = 0 .........(i) nq Zvn‡j (i) bs †K GKwU
eûc`x mgxKiY ejv nq| 

(i) bs mgxKi‡Y x Gi m‡e©v”P NvZ n, myZivs eûc`x mgxKiYwUi NvZ n| GLv‡b ao †K gyL¨ mnM e‡j| 
 

x Gi †h mKj gv‡bi Rb¨ (i) bs eûc`x mgxKiYwU wm× nq A_©vr eûc`xi gvb k~b¨ nq, H gvb¸‡jv‡K eûc`x 
mgxKi‡Yi g~j (root) ejv nq| 
 
D`vniY-1 : x3–6x2+11x–6 = 0 GKwU eûc`x mgxKiY| GLv‡b x Gi m‡e©v”P NvZ 3| myZivs GB eûc`x 

mgxKi‡Yi NvZ nj 3| 
 2: 4x4 – 25x3+50x2–35x+6=0 GKwU eûc`x mgxKiY| x Gi m‡e©v”P NvZ 4 nIqvq, GwU GKwU PZzN©vZ 

eûc`x mgxKiY| x = 1, 2, 3, 1
4
  Gi Rb¨ GB eûc`xi gvb k~b¨ nq| myZivs GB eûc`x mgxKi‡Yi 

g~j¸‡jv nj t 1, 2, 3, 14   

D‡j−L¨, eûc`x mgxKiY f(x) = 0 Gi GKwU g~j a n‡j f(a) = 0 n‡e| 
 
fvM‡kl Dccv`¨ t hw` †Kvb eûc`x f(x) †K x–a Øviv fvM Kiv nq, Zvn‡j fvM‡kl n‡e f(a).  
cÖgvY t GLv‡b fvRK (x–a) Gi NvZ 1.  
 myZivs f(x) †K (x–a) Øviv fvM Ki‡j fvMdj nq 0 (k~b¨) n‡e A_ev Ak~b¨ aª“eK n‡e| 
 aiv hvK&, fvM‡kl R Ges fvMdj Q(x)  
 GLb, fv‡Mi wbqg Abymv‡i mKj x Gi Rb¨ f(x) = (x–a) Q(x) + R ----------- (i)  
 (i) bs mgxKi‡Y x = a ewm‡q cvB, 
      f(a) = (a–a) Q(x) + R 
 ev,  f(a) = 0.Q(x) + R = R 
 ∴  f(a) = R (fvM‡kl) 
 myZivs f(x) †K (x–a) Øviv fvM Ki‡j fvM‡kl n‡e f(a)| (cÖgvwYZ) 
 
Drcv`K Dccv`¨ t hw` a, eûc`x mgxKiY f(x) Gi GKwU g~j nq, Z‡e x–a eûc`x f(x) Gi GKwU Drcv`K n‡e| 
cÖgvYt †h‡nZz, a eûc`x mgxKiY f(x) = 0 Gi GKwU g~j, myZivs a mgxKiYwU‡K wm× K‡i A_©vr f(a) = 0.  
AZGe, fvM‡kl Dccv`¨ †_‡K cvB, 
 f(x) = (x–a) Q(x) + f(a)  
 myZivs f(x) = (x–a) Q(x)  †h‡nZz f(a) = 0  
 AZGe, f(x) eûc`x (x–a) Øviv wefvR¨| 
 myZivs (x–a), f(x) Gi GKwU Drcv`K| (cÖgvwYZ) 
 
Dccv`¨ t n NvZ wewkó eûc`x mgxKi‡Yi n msL¨K g~j Av‡Q| 
cÖgvY t g‡b Ki“b,  
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  f(x) = aox
n + a1x

n–1 + a2x
n–2 + - - - - - +an = 0  

Avevi ai“b, f(x) = 0 mgxKi‡Yi GKwU g~j α1.  
myZivs f(x) eûc`wU x–α1 Øviv wbt‡k‡l wefvR¨ n‡e Ges fvMdj GKwU ALÛ dvskb n‡e hvi NvZ n‡e n–1| 
fvMdjwU hw` g1(x) nq Z‡e-  
 f(x) = (x–α1) g1(x) ----------------- (1)  
 
Avevi g1(x) = 0 mgxKi‡Yi GKwU g~j α2 n‡j (x–α2) Øviv g1(x) wbt‡k‡l wefvR¨ n‡e Ges fvMdj GKwU ALÛ 

dvskb n‡e hvi NvZ n–2  
fvMdjwU hw` g2(x) nq Z‡e g1(x) = (x–α2) g2(x) - - - - - - - (2)  
(1) bs (2) bs mgxKiY †_‡K cvB, f(x) = (x–α1) (x–α2) g2(x)  
Abyiƒcfv‡e AMÖmi n‡j f(x) Gi n msL¨K Drcv`K cvIqv hv‡e| 
AZGe, Avgiv cvB, f(x) = (x–α1) (x–α2) - - - - - - - (x–αn)  
GLb x = α1, α2, - - - - - -, αn emv‡j f(x) = 0 n‡e| 
myZivs f(x) = 0 mgxKi‡Yi n msL¨K g~j Av‡Q| (cÖgvwYZ) 
 
D`vniY-1 : f(x) = x3–8x2+6x+60 eûc`x‡K x+2 Øviv fvM Ki‡j fvM‡kl KZ n‡e? 
mgvavb t GLv‡b x+2 = x – (–2)  
 Avgiv Rvwb, f(x)  †K x–a Øviv fvM Ki‡j fvM‡kl n‡e f(a).  
 ∴ fvM‡kl = f(–2)   †h‡nZz G‡¶‡Î a = – 2  
  = (–2)3 –8(–2)2 + 6 (–2) + 60 

  = –8–8∞4–12+60 
  = –52 + 60 = 8  
 
D`vniY-2 :  cÖgvY Ki“b, g(x) = 2x3–5x2+6x–3 eûc`xi GKwU Drcv`K x–1.  
mgvavb t Avgiv Rvwb, x–a, f(x) Gi GKwU Drcv`K n‡e hw` f(a) = 0 nq| 
 ∴  g(1) = 2(1)3 –5(1)2 + 6(1) – 3 
  = 2 – 5 + 6 – 3 = 8 – 8 
  = 0  
 myZivs (x–1), g(x)- Gi GKwU Drcv`K| (cÖgvwYZ) 
 

 

 

 

Abykxjbx-3.2 

1. hw` f(x) = 5x3 + 6x2 – ax + 6 †K x–2 Øviv fvM Ki‡j fvM‡kl 6 nq, Z‡e a Gi gvb wbY©q Ki“b| 

2. hw` f(x) = 2x3–5x2+7x–6 nq, Z‡e f(x) †K x–2 Øviv fvM Ki‡j †h fvM‡kl _v‡K Zv fvM‡kl Dccv‡`¨i 
mvnv‡h¨ wbY©q Ki“b| 

3. x4–5x3+7x2–a eûc`xi GKwU Drcv`K x–2 n‡j, cÖgvY Ki“b a = 4.  

4. wb‡Pi eûc`x mgxKiYwUi NvZ, g~‡ji msL¨v KviYmn D‡j−L Ki“b t 

 x4 + 7x3 – 9x2 + 23x + 6  
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 3 cvV 
 
g~j I mn‡Mi m¤úK© 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 
  g~j I mn‡Mi g‡a¨ m¤úK© Rvb‡Z cvi‡eb, 
  G‡`i ga¨Kvi m¤úK© cÖ‡qv‡Mi `¶Zv AR©b Ki‡eb| 

 
 

 

g‡b Ki“b, ax2 + bx + c = 0 mgxKi‡Yi g~jØq α Ges β  
GLb ax2 + bx + c = 0  

ev, x2 + ba  x + 
c
a  = 0, †h‡nZz Dfq c¶‡K a Øviv fvM Kiv n‡q‡Q| 

G‡¶‡Î α, β g~j nIqvq (x–α) Ges (x–β), x2 + ba  x + 
c
a  Gi ỳwU Drcv`K| 

AZGe, x2 + ba  x + 
c
a  = (x–α)(x–β)  

ev, x2 + ba  x + 
c
a  = x

2 – (α+β)x + αβ --------------(1)  

(1) bs Gi Dfq c¶ †_‡K mnM mgxK…Z K‡i cvB, 

 – (α+β) = 
b
a   Ges  αβ = ca   

 A_©vr  α+β = – ba  Ges αβ = ca   

 ∴   α+β = (−1) 
b
a  , αβ = (–1)

2 
c
a   

 
Avevi g‡b Ki“b, ax3 + bx2 + cx + d = 0 mgxKi‡Yi g~jÎq α, β, γ  
 ∴   ax3 + bx2 + cx + d = 0  

 ev,  x3 + ba  x
2 + 

c
a  x + 

d
a  = 0  

 ¯úóZB, (x–α), (x–β) Ges (x–γ); x3 + ba  x
2 + 

c
a  x + 

d
a  Gi Drcv`K n‡e| 

myZivs x3 + ba  x
2 + 

c
a  x + 

d
a  = (x–α)(x–β)(x–γ)  

 ev, x3 + ba  x
2 + 

c
a  x + 

d
a  = x

3–(α+β+γ)x2+ (αβ+βγ+γα)x – αβγ -------(2)  

 
(2) bs Gi Dfq c¶ †_‡K mnM mgxK…Z K‡i cvB, 

 – (α+β+γ) = 
b
a  ,  αβ+βγ+γα = 

c
a ,  – αβγ = 

d
a   

 A_©vr α+β+γ = – ba  ,  αβ+βγ+γα = 
c
a ,  αβγ = – 

d
a  

 ∴  α+β+γ = (–1) 
b
a ,  αβ+βγ+γα = (–1)2 

c
a  ,  αβγ = (–1)3 

d
a   

  
Abyiƒcfv‡e †`Lv‡bv hvq †h,  
 aox

n + a1x
n–1 + a2x

n–2+- - - -- + an = 0 mgxKi‡Yi g~j¸‡jv  
 α1, α2, α3, - - - - - - - , αn n‡j 
 g~j¸‡jvi †hvMdj = α1 + α2 + - - - - - - + αn 

   = ∑ α1 = (–1) 
a1
ao
  = – 

a1
ao
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cÖ‡Z¨Kevi `ywU K‡i g~j w`‡q ¸Y K‡i cÖvß ¸Ydj¸‡jvi †hvMdj = ∑ α1α2 = (–1)2 
a2
aο
  = 

a2
ao
    

 GKBfv‡e, ∑ α1α2α3 = (–1)3 
a3
ao
  = – 

a3
ao
   

me¸‡jv g~‡ji GK‡Î ¸Ydj, α1α2 - - - - - - αn = (–1)n 
an
ao
   

 
Abywm×vš— t Dc‡iv³ Av‡jvPbv †_‡K wjLv hvq, ax2 + bx + c = 0 wØNvZ mgxKi‡Yi 

 g~jØ‡qi †hvMdj = – ba  = –  
x Gi mnM
x2 Gi mnM  

 g~jØ‡qi ¸Ydj = ca  =  
x ewR©Z c` ev Ab‡c¶ c`

x2 Gi mnM   

ax2 + bx + c = 0 wØNvZ mgxKi‡Yi 

 g~jØ‡qi †hvMdj = – ba  = –  
x Gi mnM
x2 Gi mnM  

 g~jØ‡qi ¸Ydj = ca  =  
x ewR©Z c` ev Ab‡c¶ c`

x2 Gi mnM   

 
D`vniY-1 : 5x2 – 17x + 9 = 0 mgxKi‡Yi g~j `ywU α, β n‡j α+β Ges αβ Gi gvb wbY©q Ki“b| 
mgvavb t cÖ`Ë mgxKiY 5x2 – 17x + 9 = 0  

 ∴ g~jØ‡qi †hvMdj α+β = –  
x Gi mnM
x2 Gi mnM  

            = – 



–17

5   = 
17
5    

 g~jØ‡qi ¸Ydj, αβ = 
Ab‡c¶ c`
x2 Gi mnM   

     = 
9
5   

 myZivs α+β = 175    Ges αβ = 95   

 
D`vniY-2 :  x4+5x3+3x+9 = 0 mgxKi‡Yi g~j¸‡jv a, b, c, d n‡j ∑a, ∑abc Ges abcd Gi gvb wbY©q Ki“b| 
mgvavb t cÖ`Ë mgxKiY, x4 + 5x3 + 3x + 9 = 0  
 AZGe, x4 + 5x3 + 0.x2 + 3x + 9 = 0  
 [ x Gi kw³i †Kvb c` bv _vK‡j Zvi mnM 0 (k~b¨) ai‡Z nq| ] 

myZivs ∑a = (–1) 
5
1  = – 5, 

 ∑abc = (–1)3 
0
1  = 0 

 abcd = (–1)4 
9
1  = 9 

 ∴  ∑a = –5,  ∑abc = 0,  abcd = 9  
 

D`vniY-3 : †Kvb eûc`x mgxKi‡Yi g~j¸‡jv 12 , 2, –3 n‡j mgxKiYwU wbY©q Ki“b| 

mgvavb t †m‡nZz eûc`x mgxKi‡Yi g~jÎq 12 , 2, –3  myZivs mgxKiYwU n‡e, 

     



x – 
1
2  (x–2)  {x – (–3)} = 0  
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 ev, 



2x–1

2  (x–2) (x+3)  = 0  

 ev,  (2x–1) (x–2) (x+3) = 0  
 ev,  (2x–1) (x2+3x–2x–6) = 0  
 ev,  (2x–1) (x2+x–6) = 0  
 ev, 2x3+2x2–12x–x2–x+6 = 0  
 ev, 2x3+x2–13x+6 = 0  
 

 

 

 

Abykxjbx-3.3 

 
1. px2+qx+r = 0 mgxKi‡Yi g~jØq α, β n‡j α+β Ges αβ Gi gvb wbY©q Ki“b| 
2. x3+px2+qx+r = 0 mgxKi‡Yi g~jÎq α, β, γ n‡j ∑α, ∑αβ Ges αβγ Gi gvb KZ? 
3. x2–6x+p = 0 mgxKi‡Yi g~jØq a, b n‡j a+b Ges ab Gi gvb KZ? 

4. GKwU mgxKi‡Yi wZbwU g~j 4, – 32  , –2 n‡j mgxKiYwU wbY©q Ki“b| 

5. 3x2 + bx – 12 = 0 mgxKiYwUi g~jØ‡qi Aš—i 4 n‡j, b Gi gvb wbY©q Ki“b| 
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 4 cvV 
 wØNvZ mgxKi‡Yi g~‡ji cÖK…wZ 

 

 

D‡Ïk¨  

 GB cvV †k‡l Avcwb- 
  wØNvZ mgxKi‡Yi g~‡ji cÖK…wZ wbY©‡q `¶Zv AR©b Ki‡eb| 

  mgxKiY mgvavb bv K‡iB mgxKi‡Yi g~j¸‡jv m¤^‡Ü aviYv wb‡Z cvi‡eb| 
 

 

wØNvZ mgxKi‡Yi g~‡ji cÖK…wZ t 
ax2 + bx + c = 0 GKwU wØNvZ mgxKiY †hLv‡b a + 0 Ges a, b, c cÖ‡Z¨‡K ev —̄e msL¨v| 
ax2 + bx + c = 0 mgxKiYwU mgvavb K‡i cvIqv hvq,  

 x = 
–b ± b2–4ac

2a
  

A_©vr mgxKiYwUi g~j ỳwU α, β n‡j  

 α = 
–b + b2–4ac

2a
  ,  β = 

–b – b2–4ac
2a

   

GLv‡b b2–4ac ivwkwU ỳwU mgvav‡bB eM©g~j wP‡ýi wfZ‡i Aew ’̄Z| (b2–4ac) Gi gvb ch©v‡jvPbv Ki‡jB wØNvZ 
mgxKi‡Yi g~j `yywUi cÖK…wZ Rvb‡Z cviv hvq| GRb¨ (b2–4ac) †K cÖ`Ë wØNvZ mgxKiYwUi wbðvqK ev wbi“cK 
(discriminant) ejv nq| 
 
hw` a, b, c ev —̄e ivwk nq, Zvn‡j wØNvZ mgxKiYwU mgvavb bv K‡iI (b2–4ac) wbðvqKwU Øviv mgxKiYwU g~‡ji 
cÖKwZ Rvbv hvq| wb‡æ G wel‡q Av‡jvPbv Kiv nj t 

1| hw` b2– 4ac = 0 nq A_©vr b2 = 4ac nq, Z‡e g~j ỳwU – b
2a
  Ges – b

2a
 | GLv‡b g~j ỳwU ev —̄e Ges mgvb| 

myZivs α = β = – b
2a
   

2| hw` b2– 4ac abvZ¥K, A_©vr b2 –4ac>0 ev, b2>4ac nq, Z‡e b2–4ac  ev —̄e msL¨v n‡e| myZivs, G‡¶‡Î 
g~j ỳwU ev —̄e I Amgvb n‡e| 

 
3| hw` b2– 4ac FYvZ¥K nq, A_©vr b2– 4ac<0 ev, b2<4ac nq, Z‡e g~j ỳwU RwUj msL¨v n‡e| G‡¶‡Î Giv 

hyMjiƒ‡c Avm‡e| g~j `ywU Amgvb n‡e| 
 
4| hw` b2– 4ac GKwU c~Y©eM© msL¨v nq, Z‡e mgxKi‡Yi g~j ỳwU g~j` Ges Amgvb n‡e| 
 
Dc‡ii Av‡jvPbv wb‡P ms‡¶‡c †`qv nj t 
ax2 + bx + c = 0 mgxKi‡Y a, b, c ev —̄e I g~j` n‡j Gi g~j `ywU  
1| ev —̄e I mgvb n‡e, hw`  b2 – 4ac = 0 nq| 
2| ev —̄e I Amgvb n‡e, hw` b2 – 4ac>0 nq| AwaKš—z b2– 4ac GKwU c~Y©eM© msL¨v n‡j g~j `ywU g~j` I 

Amgvb n‡e| 
3| RwUj I Amgvb n‡e, hw`  b2 – 4ac<0 nq| 
 

D`vniY-1 : 2x2 + 6x + 5 = 0 mgxKiYwUi wbðvqK †ei Ki“b Ges g~‡ji cÖK…wZ wbY©q Ki“b| 
mgvavb t †`qv Av‡Q, 
  2x2 + 6x + 5 = 0  
 AZGe, wbðvqK  = (6)2 – 4.2.5 
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    = 36 – 40 

    = – 4 

 myZivs wbðvqK  = – 4  
†h‡nZz wbðvqK GKwU we‡qvM‡evaK msL¨v, AZGe cÖ`Ë mgxKi‡Yi g~j ỳwU RwUj (Aev —̄e) Ges Amgvb n‡e|  
 

D`vniY-2 :  cÖgvY Ki“b †h, (a+b)x2 – (a+b+c) x + c
2
  = 0 mgxKi‡Yi g~jØq me©`vB ev —̄e n‡e| 

mgvavb t cÖ`Ë mgxKiYwU, (a+b)x2 – (a+b+c)x + c
2
  = 0  

myZivs cÖ`Ë mgxKi‡Yi wbðvqK = {–(a+b+c)}2 – 4(a+b). c
2
  } 

 = (a+b+c)2 – 2c(a+b) 

 = a2+b2+c2+2ab+2bc+2ca–2ac–2bc 

 = a2+b2+c2+2ab 

 = (a+b)2 + c2  
 
a, b, c Gi ev —̄e gv‡bi Rb¨ (a+b)2+c2 Gi gvb me©`vB abvZ¥K ev k~b¨| 
myZivs cÖ`Ë mgxKi‡Yi g~jØq me©`vB ev —̄e| (cÖgvwYZ) 
 
D`vniY-3 :  a Gi gvb KZ n‡j x2 – 6x – 1 + a(2x+1) = 0 mgxKiYwUi g~jØq mgvb n‡e? 
mgvavb t cÖ`Ë mgxKiYwU,  
      x2–6x–1+a (2x+1) = 0  
 ev, x2 – 6x–1+2ax+a = 0  
 ev, x2+(2a–6)x + a–1 = 0  
cÖ`Ë mgxKi‡Yi g~j ỳwU mgvb n‡j wbðvq‡Ki gvb k~b¨ n‡e| 
∴  wbðvqK = (2a–6)2 – 4.1.(a–1) = 0  
 ev,  4a2 – 24a + 36 – 4a + 4 = 0  
 ev,  4a2 – 28a + 40 = 0  
 ev,  a2 – 7a + 10 = 0  
 ev,  (a–5) (a–2) = 0  
 myZivs a = 5 A_ev 2  
 

 

 

Abykxjbx-3.4 

1. wbæwjwLZ mgxKiY¸‡jvi g~‡ji cÖK…wZ wbY©q Ki“b t 
 (i) 3x2 + 2x – 7 = 0,  (ii) 2x2 – 3x – 2 = 0  
 (iii) 25x2 + 20x + 4 = 0  
2. a Gi gvb KZ n‡j (4–a)x2 + (2a+4)x + (8a+1) = 0 mgxKiYwUi g~jØq mgvb n‡e? 

3. cÖgvY Ki“b †h, (a+3)x2 + (6–2a)x + (a–1) = 0 mgxKi‡Yi g~jØq ev —̄e n‡j a Gi gvb 3
2
  Gi †P‡q e„nËi 

n‡e bv| 
4. a Gi gvb abvZ¥K Ges 3 A‡c¶v e„nËi bv n‡j †`Lvb †h, (a–2)x2 –(8–2a)x –(8–3a) = 0 mgxKi‡Yi 

g~jØq ev —̄e n‡e| 
5. k Gi gvb KZ n‡j x2–2(5+2k)x + 3(7+10k) = 0 mgxKiYwUi g~jØq mgvb n‡e? 
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 5 cvV 
 wØNvZ mgxKiY MVb  

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  †Kvb wØNvZ mgxKi‡Yi g~j †`qv _vK‡j mgxKiY MV‡bi `¶Zv AR©b Ki‡eb| 
 

 

wØNvZ mgxKiY MVb 
g‡b Ki“b, †Kvb wØNvZ mgxKi‡Yi cÖ`Ë ỳwU g~j α, β| Avevi g‡b Ki“b, wb‡Y©q mgxKiYwU
ax2+bx+c=0  

Zvn‡j α+β = – ba   Ges αβ = ca   

GLb,  ax2 + bx +c = 0  

 ev,  a



x2+ 

b
a x + 

c
a   = 0  

 ev,  x2 + ba  x + 
c
a  = 0  

 ev, x2 – 



– 
b
a  x + 

c
a  = 0  

 ev, x2 – (α+β)x + αβ = 0  

A_©vr x2– (g~jØ‡qi †hvMdj) x + g~jØ‡qi ¸Ydj = 0  

Dc‡iv³ m~ÎwU e¨envi K‡i Avgiv cÖ`Ë †h †Kvb ỳwU g~j Øviv wØNvZ mgxKiY MVb Ki‡Z cvwi| 
 

D`vniY-1 :  Ggb GKwU mgxKiY MVb Ki“b hvi g~jØq 3 Ges 5.  
mgvavb t wb‡Y©q mgxKi‡Yi g~jØq 3 Ges 5.  
 myZivs g~jØ‡qi †hvMdj = 3 + 5 = 8  
 Ges g~jØ‡qi ¸Ydj = 3.5 = 15  
 AZGe, wb‡Y©q mgxKiYwU n‡e, 
 x2 – (g~jØ‡qi †hvMdj)x + g~jØ‡qi ¸Ydj = 0  
 ev, x2 – 8x + 15 = 0  

D`vniY-2 : ax2 + bx + c = 0 mgxKi‡Yi g~j `ywU α,β n‡j 1
α2
  Ges 1

β2
  g~j wewkó mgxKiYwU wbY©q Ki“b| 

mgvavb t †`qv Av‡Q, ax2 + bx + c =0 mgxKi‡Yi g~jØq α, β  

 myZivs α + β = – ba   Ges αβ = ca   

 GLb Ggb GKwU mgxKiY wbY©q Ki‡Z n‡e hvi g~jØq 1
α2
  Ges 1

β2
   

 myZivs 1
α2

  + 
1

β2
  = 

β2 + α2

α2β2
  

          = 
(α+β)2 – 2αβ

(αβ)2
   

          = 




– 
b
a

2 –2.
c
a




b
a

2

  

  = 

b2

a2
 – 
2c
a

c2

a2
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  = 

b2 – 2ac

a2

c2

a2

  

  = 
b2–2ac

a2
  ∞ 

a2

c2
  = 

b2 – 2ac

c2
   

Avevi, 1
α2

  . 
1

β2
  

 = 
1

α2β2
   = 

1




c
a

2

   = 
1

c2

a2

   = 
a2

c2
  

   
AZGe, wb‡Y©q mgxKiY,  

  x2– (g~jØ‡qi †hvMdj) x + g~jØ‡qi ¸Ydj  = 0  

 ev, x2 – 




1

α2
 + 

1

β2
 x + 

1

α2
  . 

1

β2
  = 0 

 ev, x2 – 




b2–2ac

c2
 x + 

a2

c2
  = 0  

 ev, c2x2 – (b2–2ac)x + a2 = 0  
 
D`vniY-3 : ev —̄e mnMwewkó GKwU wØNvZ mgxKiY MVb Ki“b hvi GKwU g~j – 1 + i 5 .  
mgvavb t †`qv Av‡Q, wØNvZ mgxKiYwUi GKwU g~j –1+i 5 ,  hv GKwU RwUj msL¨v| 
 †h‡nZz RwUj g~j †Rvovq †Rvovq Av‡m, myZivs Aci g~jwU n‡e –1–i 5   
 GLb g~jØ‡qi †hvMdj = –1 + i 5  – 1 – i 5  = – 2  
 g~jØ‡qi ¸Ydj = (–1+i 5 ) (–1–i 5 ) 

        = (–1)2 – (i 5 )2 

        = 1 – i25 = 1+5,  †h‡nZz i2 = – 1  
        = 6  
myZivs wb‡Y©q mgxKiY,  
 x2– (g~jØ‡qi †hvMdj)x + g~jØ‡qi ¸Ydj = 0  
 A_©vr x2 –(–2)x + 6 = 0  
        ∴  x2+2x+6 = 0  

 

 

Abykxjbx-3.5 

1. ax2 + bx + c = 0 mgxKi‡Yi g~j ỳwU α, β n‡j 




α + 

1

α
 2 + 





β + 

1

β
 2 Gi gvb wbY©q Ki“b| 

2. 7x2 – 5x – 3= 0 mgxKi‡Yi g~j `ywU α, β n‡j 1
α
  + 

3

β
  Ges 3

α
  + 

1

β
   g~j wewkó mgxKiYwU wbY©q Ki“b| 

3. x2+x+1 = 0 mgxKi‡Yi g~j ỳwU α, β n‡j Giƒc GKwU mgxKiY MVb Ki“b hvi g~j ỳwU α2 Ges β2.  

4. 4x2 – 6x+1 = 0 mgxKi‡Yi g~j `ywU α, β n‡j α + 1
β
  Ges β + 1

α
  g~jwewkó mgxKiYwU wbY©q Ki“b| 

5. x2 + px + q = 0 mgxKi‡Yi g~j ỳwU α, β n‡j (α–β)2 Ges (α+β)2 g~jwewkó mgxKiYwU wbY©q Ki“b| 
6. 2x2–8x+7 = 0 mgxKi‡Yi g~j ỳwU α, β n‡j α2+β Ges β2+α g~jwewkó mgxKiY wbY©q Ki“b| 

7. bx2 + cx + c = 0 mgxKi‡Yi gyj ỳwU α, β n‡j cÖgvY Ki“b α

β
  + 

β

α
  + 

c
b  = 0  
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 6 cvV 
 mvaviY g~‡ji kZ© 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  ỳwU wØNvZ mgxKi‡Yi mvaviY g~j _vKvi kZ© wbY©q Ki‡Z cvi‡eb| 
  mvaviY g~‡ji kZ© cÖ‡qv‡M `¶Zv AR©b Ki‡Z cvi‡eb| 

 

 

 
wØNvZ mgxKi‡Yi mvaviY g~‡ji kZ© 
 

(K) †h kZ© mv‡c‡¶ a1x2 + b1x + c1 = 0 Ges a2x2 + b2x + c2 = 0 mgxKiY `ywUi GKwU g~j mvaviY n‡e Zv 
wbY©q t 
g‡b Ki“b, mvaviY g~jwU α.  
GB mvaviY g~jwU Dfq mgxKiY‡K wm× Ki‡e| 
myZivs a1α2 + b1α + c1 = 0  
 a2α

2 + b2α + c2 = 0  

eRª¸Yb cÖYvjxi mvnv‡h¨ cvIqv hvq, 

 
α2

b1c2–b2c1
   = 

α

c1a2 – c2a1
   = 

1

a1b2 – a2b1
  

∴ α = 
b1c2–b2c1
c1a2 – c2a1

    Ges α = 
c1a2 – c2a1
a1b2 – a2b1

  - - - - - - - - - - (1)   

ev,   
b1c2 – b2c1
c1a2 – c2a1

  = 
c1a2 – c2a1
a1b2 – a2b1

   

ev,  (a1b2 – a2b1) (b1c2–b2c1) = (c1a2 – c2a1)
2,  BnvB wb‡Y©q kZ©| 

(1) bs mgxKiY †_‡K g~j α Gi gvb nj- 

 
b1c2 – b2c1
c1a2 – c2a1

    ev, 
c1a2 – c2a1
a1b2 – a2b1

   

D‡j−L¨, hw` a1x2 + b1x + c1=0 Ges a2x2 + b2x + c2 = 0 mgxKiY ỳwUi GKwU mvaviY g~j α nq, Z‡e a1x2 + 
b1x + c1 Ges a2x2 + b2x + c2 ivwk ỳwUi GKwU mvaviY Drcv`K (x–α) n‡e| 

myZivs †h kZ© mv‡c‡¶ a1x2+b1x+c1= 0 Ges a2x2+b2x+c2 = 0 mgxKiY ỳwUi GKwU mvaviY g~j _v‡K, †m k‡Z©B 
a1x

2+b1x+c1 Ges a2x2+b2x+c2 ivwk `ywUi GKwU mvaviY GKNvZ Drcv`K _vK‡e| 
 

(L) †h kZ© mv‡c‡¶ a1x2 + b1x + c1 = 0 Ges a2x2 + b2x + c2 = 0 mgxKiY `ywUi `ywU g~jB mvaviY n‡e Zv wbY©q 
Ki‡Z n‡e| 
g‡b Ki“b, α Ges β mgxKiY ỳwUi mvaviY g~j| 

myZivs α + β = – 
b1
a1
  = – 

b2
a2
   

 ∴  
a1
a2
  = 

b1
b2
  - - - - - - - - - - - (1)  

Avevi  αβ = 
c1
a1
  = 

c2
a2
   

 ∴ 
a1
a2
   = 

c1
c2
  - - - - - - - - - - (2)   

(1) Ges (2) bs †_‡K cvB; 
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a1
a2
  = 

b1
b2
  = 

c1
c2
  ,  BnvB wb‡Y©q kZ©| 

D`vniY-1 :  hw` ax2+bx+c=0 Ges cx2+bx+a=0 mgxKiY ỳwUi GKwU mvaviY g~j _v‡K, Z‡e cÖgvY Ki“bt 

 a+b+c = 0 A_ev a–b+c = 0  

mgvavb t g‡b Ki“b, mvaviY g~j α  

 myZivs aα2 + bα + c = 0  

     cα2 + bα + a = 0  
eRª¸Yb cÖwµqvi gva¨‡g cvIqv hvq, 

 
α2

ab–bc
   = 

α

c2–a2
  = 

1

ab–bc
   

∴ α = 
ab–bc

c2–a2
   Ges α = c

2–a2

ab–bc
   

AZGe, ab–bc
c2–a2

   = 
c2–a2

ab–bc
   

 ev,  (c2–a2)2 = (ab–bc) (ab–bc) = b2 (a–c)2   

 ev,  {(c+a)(c–a)}2 = b2(a–c)2  

 ev,  (c+a)2 (c–a)2 = b2(c–a)2  

 ev, (c+a)2 (c–a)2 –b2 (c–a)2 = 0 

 ev,  (c–a)2 {(c+a)2 – b2} = 0  

 ev,  (c–a)2 (c+a+b) (c+a–b) = 0  

 ∴  c–a = 0  ev c = a  

  c+a+b = 0  
 A_ev c+a–b = 0  

wKš—z c = a n‡Z cv‡i bv, KviY G‡¶‡Î mgxKiY ỳwU GKB n‡q hvq Ges Zv‡`i ỳwU g~jB mvaviY g~j n‡q hvq| 

AZGe, a+b+c = 0 A_ev a–b+c = 0  
 

D`vniY-2 :  hw` x2–ax+b = 0 Ges x2–bx+a = 0 mgxKiY ỳwUi †Kej GKwU g~j mvaviY _v‡K Zvn‡j cÖgvY 

Ki“b,  a+b = –1 

mgvavb t g‡b Kib, mvaviY g~jwU α.  

 myZivs α2 – aα + b = 0  

     α2 –bα + a = 0   
 eRª¸Yb cÖwµqvq, 

  
α2

–a2+b2
  = 

α

b–a
  = 

1

–b+a
  

 ∴ α = 
b2–a2

b–a
  ,  α = 

b–a
a–b

     

 ∴ Avgiv cvB, 

  
b2–a2

b–a
   = 

b–a

a–b
   

 ev,  (b2–a2) (a–b) = (b–a)2  
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 ev,  (b–a)2 + (b–a) (b2–a2) = 0  

 ev,  (b–a)2 + (b–a) (b–a) (b+a) = 0  

 ev,  (b–a)2 + (b–a)2 (b+a) = 0  

 ev,  (b–a)2 [1+b+a] = 0  

 wKš—z b–a + 0, KviY Zvn‡j mgxKiY ỳwU GKB nq| myZivs 1+b+a = 0  

 A_©vr a+b= – 1  
 

D`vniY-3 : hw` px2+2x+1=0 Ges x2+2x+p=0 mgxKiY ỳwUi GKwU mvaviY g~j _v‡K, Zvn‡j p Gi m¤¢ve¨ gvb 

wbY©q Ki“b| 

mgvavb t  g‡b Ki“b, mvaviY g~jwU α.  

 Zvn‡j, pα2 + 2α + 1 = 0 

        α2 + 2α + p = 0  
 eRª¸Yb cÖwµqvq, 

  
α2

2p–2
   = 

α

1–p2
  = 

1

2p–2
   

 ev,  α2

2(p–1)
  = 

α
(1+p)(1–p)

  = 
1

2(p–1)
   

 ev,  α
2

2
  = 

α

–(p+1)
   = 

1

2
    

 ∴  α = – 
2

1+p
   ev, α = – 1+p

2
    

myZivs – 2
1+p

  = – 
1+p
2
   

 ev, (1+p)2 = 4 

 ev,  1+2p+p2 = 4  

 ev,  p2 + 2p–3 = 0  

 ev,  (p+3)(p–1) = 0  

 AZGe, p = 1, ev, –3  
 

 

 

Abykxjbx-3.6 

1. x2+kx–6k = 0 Ges x2–2x–k=0 mgxKiYØ‡qi GKwU mvaviY g~j _vK‡j k Gi gvb wbY©q Ki“b| 

2. px2+qx+1=0 Ges qx2+px+1=0 mgxKiYØ‡qi GKwU mvaviY g~j _vK‡j cÖgvY Ki“b p+q+1 = 0  

3. hw` x2+bx+ca = 0 Ges x2+cx+ab=0 mgxKiYØ‡qi GKwU mvaviY g~j _v‡K, Z‡e cÖgvY Ki“b a+b+c = 0  

4. †h kZ© mv‡c‡¶ ax2–bx+c=0 Ges bx2–cx+a = 0 mgxKiY ỳwUi GKwU mvaviY g~j n‡Z cv‡i Zv wbY©q 

Ki“b| 

5. x2+ax+b = 0 Ges x2+bx+a = 0 (a+b) mgxKiY `ywUi GKwU mvaviY g~j _vK‡j, cÖgvY Ki“b 2x2 + (a+b)x 

= (a+b)2 mgxKi‡Yi mgvavb x = 1 Ges x = – 1
2
   n‡e| 
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 7 cvV 
 cÖwZmg ivwki gvb 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  wØNvZ I wÎNvZ mgxKi‡Yi g~‡ji cÖwZmg ivwki gvb wbY©q Ki‡Z cvi‡eb| 
  cÖwZmg ivwki gvb cÖ‡qv‡M `¶Zv AR©b Ki‡eb| 

 
 

 

g~‡ji cÖwZmg (Symmetric) ivwki gvb 
ỳB ev Z‡ZvwaK Pj‡Ki †Kvb dvsk‡b ỳwU Pj‡Ki Ae ’̄vb wewbgq Ki‡j hw` dvsk‡bi †Kvb

cwieZ©b bv nq, Z‡e Zv‡K cÖwZmg dvskb ejv nq|  
α, β †Kvb wØNvZ mgxKi‡Yi g~j n‡j α I β m¤^wjZ †Kvb ivwkgvjvq α Gi cwie‡Z© β Ges β Gi cwie‡Z© α 
wjL‡j hw` ivwkgvjvwUi †Kvb cwieZ©b bv nq Z‡e ivwkgvjvwU‡K g~‡ji cÖwZmg dvskb e‡j| cÖwZmg dvsk‡bi gvb 
wbY©‡qi Rb¨ dvskbwU, g~j ỳwUi †hvMdj Ges ¸Yd‡ji gva¨‡g cÖKvk Kiv nq| 
 
g‡b Kib, GKwU wÎNvZ mgxKi‡Yi g~j¸‡jv α, β, γ Zvn‡j α+β+γ ivwk‡Z α I β Gi Ae ’̄vb wewbgq Ki‡j 
Avgiv cvB, β+α+γ  
Avevi β I γ Gi Ae ’̄vb cwieZ©b Ki‡j Avgiv cvB, γ+α+β  
wKš—z α+β+γ, β+α+γ Ges γ+α+β Gi cÖ‡Z¨‡Ki gvb GKB| A_©vr ỳwU K‡i wb‡q g~‡ji Ae ’̄vb wewbgq Ki‡j 
α+β+γ Gi gv‡bi cwieZ©b nq bv| G ai‡bi ivwk‡K ejv nq cÖwZmg ivwk| 
α2+β2+γ2, αβ+βγ+γα, α2β+α2γ+β2γ+β2α+γ2α+γ2β BZ¨vw` cÖ‡Z¨K α, β, γ Øviv MwVZ cÖwZmg dvskb| cÖPwjZ 
ixwZ Abymv‡i †hvMdj eySv‡Z ∑ cÖZxK e¨envi Kiv nq| ∑α3 Øviv α3+β3+γ3 eySvq Ges ∑α2β2 Øviv 
α2β2+β2γ2+γ2α2 eySvq| 
 
`yB ev Z‡ZvwaK Pj‡Ki †Kvb dvsk‡b `ywU Pj‡Ki Ae ’̄vb wewbgq Ki‡j hw` dvsk‡bi †Kvb cwieZ©b bv nq, Z‡e 

Zv‡K cÖwZmg dvskb ejv nq|  

D`vniY-1 : ax2+bx+c = 0 mgxKi‡Yi g~jØq α, β n‡j (1+α+α2) (1+β+β2) Gi gvb wbY©q Ki“b| 
mgvavb t ax2+bx+c = 0 mgxKi‡Yi g~jØq α, β  

 myZivs α + β = ∑α = – ba  , αβ = 
c
a   

GLb, (1+α+α2) (1+β+β2)  
 = 1+ (α+β) + αβ +α2+β2+α2β+β2α+α2β2 

 = 1+ (α+β) + αβ + (α+β)2 − 2αβ + αβ (α+β) + (αβ)2  

 = 1 – 
b
a  + 

c
a  + 



– 
b
a  2 – 2. 

c
a  + 

c
a  . 



– 
b
a   + 



c
a  2 

 = 1 – 
b
a  + 

c
a  + 

b2

a2
  – 

2c
a   – 

bc

a2
  + 

c2

a2
  

 = 
1

a2
 (a2 – ab+ac+b2–2ac–bc+c2)  

 = 
1

a2
 (a2+b2+c2–ab–bc–ca)   

 
D`vniY-2 :  x3 + ax2 + bx + c = 0 mgxKi‡Yi g~j α, β, γ n‡j ∑α3β Gi gvb wbY©q Ki“b| 
mgvavb t x3 + ax2 + bx + c = 0 mgxKi‡Yi g~jÎq α, β, γ| myZivs Avgiv cvB, 

 ∑ α = α+β+γ = – a 

 ∑ αβ = αβ + βγ + γα = b 

    αβγ = – c   



VKef k´go k©   
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GLb ∑α3β = α3β+α3γ+β3α+β3γ+γ3α+γ3β 

     = (α2+β2+γ2) (αβ+βγ+γα) − (α2βγ+β2αγ+γ2αβ) 

 = [ (α+β+γ)2 –2(αβ+βγ+γα)] (αβ+βγ+γα) – αβγ (α+β+γ)   
 = [(∑α)2 – 2∑αβ] (∑αβ) – αβγ(∑α) 

 = [(–a)2 – 2b] (b) – (–c) (–a) 

 = (a2–2b)b – ac 

 = a2b – 2b2 – ac  
AZGe, ∑α3β = a2b – 2b2 – ac   
 

 

 

Abykxjbx-3.7 

 

1. x3 + ax2 + bx + c= 0 mgxKi‡Yi g~j wZbwU α, β, γ n‡j ∑α2β Ges ∑α3 Gi gvb wbY©q Ki“b| 

2. ax2+bx+c = 0 mgxKi‡Yi g~j ỳwU α, β n‡j wb‡Pi cÖwZmg ivwk¸‡jvi gvb wbY©q Ki“b t 

 ∑α2, ∑α3, ∑




1

α2
 + 

1

β2
   

3. x3 + ax2 + bx + c = 0 mgxKi‡Yi g~jÎq α, β, γ n‡j ∑ (α−β)2 Ges ∑



α

β
 + 

β

α
  Gi gvb wbY©q Ki“b| 

4. x3 + px2 + qx + r = 0 mgxKi‡Yi g~j¸‡jv a, b, c n‡j ∑a2 Gi gvb wbY©q Ki“b| 
 
 

 DËigvjv 

Abykxjbx-3.1 

1. (i) eûc`x,  (ii) eûc`x bq, (iii) eûc`x 
 (iv) eûc`x bq (v) eûc`x,  (vi) eûc`x bq| 
 
2. (i) 5, 3, 0   (ii) 6, 4  (iii) 1, 1, 2  
 

3. (i) 5,  (ii) 4,  (iii) 15  

Abykxjbx-3.2 

1. a=32,   2. P(2) =2,  4. NvZ = 4, g~j 4 wU| 
 

Abykxjbx-3.3 

1.   – qp , 
r
p   2. –p, q, – r   3.  6, p       4. 2x3–x2–22x–24 = 0  5. b = 0  

 
Abykxjbx-3.4 

 
1. (i) ev —̄e I Amgvb, (ii) ev —̄e I Amgvb 
 (iii) ev —̄e I mgvb 

2. 0 ev 3  5.  2 ev, 1
2
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Abykxjbx-3.5 

1. 4b2(a2+c2) –2ac(a–c)2

a2c2
   

2. 3x2 + 20x –3 = 0  
3. x2+x+1 = 0  
4. 4x2–30x+25 = 0  
5. x2 – 2(p2–2q)x + p4 – 4p2q = 0  
6. 4x2 – 52x + 151 = 0  
 
Abykxjbx-3.6 

1. 0, 3, 8 

2. a (a3 + b3 + c3 – 3abc) = 0 
 
Abykxjbx-3.7 

1. –ab+3c, –a3+3ab–3c  

2. b2–2ac

a2
  , 

3abc–b3

a3
  , 
b4+2a2c2–4ab2c

a4
  , 
b2 – 2ac

c2
    

3. 2a2–6b, 
1

c  (ab–3c)   

4. p2–2q.  
 
 
 
 

 
 
 
 

 
   


