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eûc`x I eûc`x mgxKiY 

(Polynomials and Polynomial Equations) 
 

f‚wgKv 

eûc`x GK ai‡bi exRMvwYwZK ivwk| exRMvwYwZK 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 aªæe‡Ki ¸Ydj Øviv MwVZ| GB BDwb‡U eûc`x 

I eûc`x mgxKiY m¤ú‡K© Av‡jvPbv Kiv n‡e| 

 

 

BDwb‡Ui D‡Ïk¨ 

GB BDwbU †k‡l Avcwb - 

 eûc`x Kx Zv e¨vL¨v Ki‡Z I Zvi NvZ wbY©q Ki‡Z cvi‡eb, 

 Drcv`‡Ki mvnv‡h¨ wØNvZ mgxKi‡Yi mgvavb wbY©q Ki‡Z cvi‡eb, 

 wØNvZ mgxKi‡Yi mvaviY mgvavb wbY©q Ki‡Z cvi‡eb, 

 wØNvZ mgxKi‡Yi g~j-mnM m¤úK© wbY©q Ki‡Z cvi‡eb, 

 c„_vqK Kx e¨vL¨v Ki‡Z cvi‡eb, 

 wØNvZ mgxKi‡Yi g~‡ji cÖK…wZ wbY©q Ki‡Z cvi‡eb, 

 g~j †`Iqv _vK‡j wØNvZ mgxKiY MVb Ki‡Z cvi‡eb, 

 wØNvZ I wÎNvZ mgxKi‡Yi g~‡ji cÖwZmg ivwki gvb wbY©q Ki‡Z cvi‡eb, 

 wÎNvZ mgxKi‡Yi g~‡ji mv‡_ mn‡Mi m¤úK© wbY©q Ki‡Z cvi‡eb, 

 †jLwP‡Îi mvnv‡h¨ mgxKi‡Yi mgvav‡bi Avmbœgvb wbY©q Ki‡Z cvi‡eb| 

 

 

BDwbU mgvwßi mgq 

BDwbU  mgvwßi m‡ev©”P mgq 25 w`b 

 
 

GB BDwb‡Ui cvVmg~n 

 cvV 3.1: eûc`x I Zvi NvZ 

 cvV 3.2:eûc`x mgxKiY 

 cvV 3.3:Drcv`‡Ki mvnv‡h¨ wØNvZ mgxKi‡Yi mgvavb 

 cvV 3.4:wØNvZ mgxKi‡Yi g~j I mn‡Mi g‡a¨ m¤úK© 

 cvV 3.5:wØNvZ mgxKi‡Yi g~‡ji cÖK…wZ 

 cvV 3.6:wØNvZ mgxKiY MVb 

 cvV 3.7:wØNvZ mgxKi‡Yi mvaviY g~‡ji kZ© 

 cvV 3.8:wÎNvZ mgxKiY 

 cvV 3.9:wewea mgm¨v I mgvavb 

 cvV 3.10:e¨envwiK 
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eûc`x I Zvi NvZ 

 

 

cvVwfwËK 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, 

 GK PjK I ỳB PjK wewkó eûc`x Kx Zv ej‡Z cvi‡eb| 

 

gyL¨ kã  

exRMvwYwZK ivwk, eûc`x, NvZ 

 

 

 g~jcvV- 

 

cÖv_wgK Av‡jvPbv: MvwYwZK cÖwµqvq †hmKj ivwki gvb cwieZ©bkxj Zv‡K Pjivwk(variable) Ges †hmKj ivwki 

gvb cwieZ©bkxj bq Zv‡K aªæeK (constant) ivwk e‡j| mvaviYZ Pjivwk‡K x, y, z,... Øviv Ges aªæe ivwk‡K a, b, 
c,... Øviv m~wPZ Kiv nq| GK ev GKvwaK msL¨v I msL¨v wb‡`©kK cÖZxK‡K +, –, ,  NvZ ev g~j wP‡ýi †h †Kvb 

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

ivwkgvjv ev ms‡¶‡c ivwkgvjv ejv nq| GLv‡b msL¨v ej‡Z ev Í̄e msL¨v‡K eySv‡bv n‡q‡Q|  

†hgb-  5x + 3, 2x4 + 3x3 + 4x – 7, 3 x3 + 7 , 
x – 3

x2 – 2x + 5 ,  1 + 
1

1 + 
1
x

  BZ¨vw`| GLv‡bx n‡jv PjK| 

eûc`x: eûc`x we‡kl ai‡bi exRMvwYwZK ivwk| exRMvwYwZK 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 aªæe‡Ki ¸Ydj nq| †hgb, x – 2, 3x2 – 4x + 5, x2 – 3xy + 
5y2, x3 – 2x2y + 3xy2 + 4y3

 BZ¨vw` cÖ‡Z¨‡KB eûc`x| GLv‡b x I y nj PjK| eûc`x‡Z PjK Øviv fvM Kiv hvq 

bv| †hgb, 3x  – 
2
x  + 3, 

x2 – 5x + 2
x + 2  , x2 – 3x + 2  BZ¨vw` eûc`x bq, wKš‘ exRMvwYwZK ivwk| 

 

GK Pj‡Ki eûc`x: GK PjK wewkó eûc`x‡K GK Pj‡Ki eûc`x ejv nq| PjKwU hw` x nq Z‡e Zv‡K f(x), 
g(x), h(x) BZ¨vw` Øviv cÖKvk Kiv nq| †hgb f(x)=a0x+a1, g(x) = a0x2 + a1x + a2 

h(x) = a0xn +a1xn – 1 + a1xn–2 + ...... + an–1x+ an ivwk¸‡jv GKwU gvÎ PjK x-Gi eûc`x| GLv‡b a0, a1, a2 
.............an–1, an BZ¨vw` aªæeK Ges G‡`i‡K eûc`xi mnM ejv nq| 

 

`yB Pj‡Ki eûc`x:`yB PjK wewkó eûc`x‡K `yB Pj‡Ki eûc`x ejv nq| PjKØq hw` x I y nq Z‡e 

eûc`x‡Kf(x, y), g(x, y), h(x, y) BZ¨vw` Øviv cÖKvk Kiv nq| 

†hgb f(x, y) = ax + by + c 
  g(x, y) = x2 + y2 +a2 
 h(x, y) = ax3 + bx2y + cxy2 + dy3

 

BZ¨vw` `yB Pj‡Ki eûc`x| GLv‡b a, b, c, d msL¨v¸‡jv aªæeK Ges eûc`xi mnM| aaªæeK n‡j Ges mI n 

AFYvZ¥K c~Y© msL¨v n‡j, axmyn
 AvK…wZi GK ev GKvwaK c‡`i †hvMdj‡K ỳB Pj‡Ki eûc`x ejv nq| 

 

cvV 3.1 
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eûc`xi NvZ: 

(i)GK PjK wewkóeûc`xi NvZ:eûc`x‡Z PjK x-Gi NvZ n Gi gvb k~Y¨ ev abvZ¥K c~Y© msL¨v| n Gi gvb k~b¨ 

n‡j eûc`xi AvKvi a0x0
, Zv‡K mvaviYZ a0 †jLv nq Ges aªæe eûc`x ejv nq| c~Y©Zvi LvwZ‡i k~b¨ eûc`xi 

AeZviYvi cÖ‡qvRb nq| k~b¨ eûc`xi mKj mnM k~b¨| k~b¨ eûc`xi NvZ AmsÁvwqZ| eûc`xi c`mg~‡ni g‡a¨ 

we`¨gvb x-Gi m‡e©v”P NvZ‡K eûc`xi NvZ ev gvÎv ejv nq| a0 0 n‡j f(x) = a0 Gi NvZ k~b¨, g(x) = a0x + a1 

Gi NvZ GK Gesh(x) = a0xn + a1xn – 1 + ............ + an – 1 + an Gi NvZn| 

(ii) `yB PjK wewkó eûc`xi NvZ:axmyn
 †Kvb eûc`xi GKwU c` n‡j (m + n) n‡jv H c‡`i NvZ| A_©vr x Ges y 

Gi NvZ Gi †hvMdjB n‡jv NvZ|`yB PjK wewkó eûc`xi c`¸‡jvi g‡a¨ D”PZg NvZ‡K eûc`xi NvZ ejv nq| 

†hgb- f(x, y) = ax2 + 2hxy + by2 + 2gx + 2y + ceûc`xiNvZ2,g(x, y) = ax3 + bx2y + cxy2+ dy3
eûc`xi NvZ3| 

GKBfv‡e Pvi ev †h †Kvb msL¨K PjK mgwš̂Z eûc`xi msÁv †`qv hvq Ges Zv‡`i NvZ wbY©q Kiv hvq| 

 

 

 mvims‡ÿc- 

 MvwYwZK cÖwµqvq †hmKj ivwki gvb cwieZ©bkxj Zv‡K Pjivwk(variable) Ges †hmKj ivwki gvb 

cwieZ©bkxj bq Zv‡K aªæeK  ivwk(constant)e‡j| 

 eûc`x we‡kl ai‡bi exRMvwYwZK ivwk| exRMvwYwZK 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 aªæe‡Ki ¸Ydj nq| †hgb, x – 2, 3x2 – 4x + 
5, x2 – 3xy + 5y2, x3 – 2x2y + 3xy2 + 4y3

BZ¨vw` cÖ‡Z¨‡KB eûc`x| GLv‡b xI ynj PjK| 

 GK PjK wewkó eûc`x‡K GK Pj‡Ki eûc`x ejv nq, ỳB PjK wewkó eûc`x‡K ỳB Pj‡Ki eûc`x ejv 

nq| 

 eûc`xi c`mg~‡ni g‡a¨ we`¨gvb Pj‡Ki m‡e©v”P NvZ‡K eûc`xi NvZ ev gvÎv ejv nq| 

 

 

 

 

 

eûc`x mgxKiY 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 eûc`x mgxKiY Kx ej‡Z cvi‡eb, 

 eûc`x mgxKi‡Yi NvZ wbY©q Ki‡Z cvi‡eb, 

 eûc`x mgxKi‡Yi g~‡ji eY©bv w`‡Z cvi‡eb| 

 

gyL¨ kã  

eûc`x mgxKiY, NvZ, g~j 

 

 

 g~jcvV- 

 

eûc`x mgxKiY: g‡b Kiæb,f(x) = a0xn + a1xn – 1 + a2xn – 2 + ..... + an – 1x + an GKwU GK Pj‡Ki eûc`x, †hLv‡b 

a0, a1, a2,... ,anaªæeK Ges a0 0| hw` f(x) = 0 mgxKi‡Yi NvZ n 1 nq Z‡e H mgxKiY‡K eûc`x mgxKiY ejv 

cvV 3.2 
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nq| GLv‡b, f(x) = 0 mgxKi‡Y x Gi m‡e©v”P NvZ n, myZivs eûc`x mgxKiYwUi NvZ n| GLv‡b a0 †K gyL¨ mnM 

ejv nq| 

D`vniY:x2 – 5x + 6 = 0 GKwU eûc`x mgxKiY| 

GLv‡b, x Gi m‡e©v”P NvZ 2| myZivs eûc`x mgxKi‡Yi NvZ 2 Ges gyL¨ mnM nj 1| 

 

fvM‡kl Dccv`¨(Remainder Theorem): x Gi GKwU eûc`x f(x) †K x – aØviv fvM Ki‡j fvM‡kl = f(a)  
cÖgvY: †h‡nZz, fvRK x – aGi NvZ 1 †m‡nZz fvM‡k‡li NvZ k~b¨ n‡e A_©vr fvM‡kl aªæe ivwk n‡e| 

myZivs aiæbf(x) †K x – aØviv fvM Ki‡j fvMdj = Q(x) Ges fvM‡kl = Rnq|  

AZGe f(x) = (xa). Q(x) + R ... (i); †h‡nZz fvR¨ = fvRK  fvMdj + fvM‡kl|  

xGi ¯’‡j a emv‡j cvB, f(a) = (a – a). Q(x) + R = R; myZivs fvM‡kl R = f(a)  
 

Drcv`K Dccv`¨ (Factor Theorem): hw` a eûc`x mgxKiY f(x) = 0 Gi GKwU g~j nq Z‡e (x – a), 
mgxKiYf(x) = 0 Gi GKwU Drcv`K n‡e| 

cÖgvY: †h‡nZza eûc`x mgxKiY f(x) = 0Gi GKwU g~j, myZivs x = a mgxKiYwU‡K wm× K‡i|  

AZGe f(a) = 0 n‡e|fvM‡kl Dccv`¨ n‡Z cvB,f(x) = (x – a) Q (x) + f(a) 
f(x) = (x – a) Q(x)  †h‡nZz f(a) = 0 
AZGe f(x) eûc`xwU (x – a) Øviv wefvR¨| 

myZivs (x – a) eûc`x f(x) Gi GKwU Drcv`K| (cÖgvwYZ) 
 

Dccv`¨:nNvZ wewkó eûc`x mgxKi‡Yi m‡e©v”PnmsL¨K g~jAv‡Q| 

cÖgvY: aiæb, f(x) P0xn + P1xn1 + P2xn2 + ....... + Pn1x + Pn = 0, (P0 0) 
GLb, exRMwY‡Zi g~j Dccv̀ ¨ Abymv‡i Avgiv Rvwb, cÖ‡Z¨K mgxKi‡Yi Kgc‡¶ GKwU ev̄ Íe ev KvíwbK g~j 

i‡q‡Q|myZivs, f(x) = 0 mgxKi‡Yi GKwU g~j a1n‡j fvM‡kl Dccv`¨ Abymv‡i f(x) eûc`xwU x – a1Øviv wbt‡k‡l 

wefvR¨ n‡e Ges fvM‡klxGi n–1 NvZ wewkó eûc`x n‡e, hv aiæbf1(x);myZivsf(x) = (x – a1) f1(x) 
Avevi f1 (x) = 0 mgxKi‡Yi GKwU g~j a2n‡j fvM‡kl Dccv`¨ Abymv‡i f1(x) eûc`wU x – a2Øviv wbt‡k‡l wefvR¨ 

n‡e Ges fvM‡kl x Gi n – 2 NvZ wewkó eûc`x n‡e hv aiæbf2(x); myZivs f1(x) = (x – a2). f2(x)  
AZGe f(x) = (x – a1).  (x – a2). f2(x).  
Abyiƒcfv‡e, f2(x) = 0 mgxKi‡Yi GKwU g~j a3n‡j †m‡¶‡Î f(x) = (x – a1) (x – a2) (x – a3) f4 (x)Ges Gfv‡e a4, 
a5.....ann‡j f(x) Gi (x–a1), (x – a2), (x – a3), .............  (x – an), n msL¨K Drcv`K cvIqv hv‡e| 

A_©vr f(x) = P0 (x – a1) (x – a2) (x – a3) ............. (x – an) Gesf(x) G xGi ¯’‡j a1, a2, a3,......... , anemv‡jf(x) = 
0 n‡e| 

myZivs f(x) = 0 mgxKi‡Yi n msL¨K g~j we`¨gvb| Avevi H n msL¨K g~j e¨wZZ f(x) = 0 mgxKiYwU MwVZ nq 

bv| ZvB Giƒc wm×všÍ MÖnY Kiv hvq †h, n Nv‡Zi (n 1) eûc`xivwk f(x) (hvi mnM ev¯Íe ev RwUj) Gi Abyiƒc 

mgxKiY f(x) = 0 †Kej gvÎ n msL¨K g~j i‡q‡Q| 

 

Dccv`¨: g~j` mnM wewkó eûc`x mgxKi‡Yi Ag~j` g~j¸‡jv AbyeÜx AvKv‡i †Rvovq _v‡K| 

cÖgvY: g‡b Kiæb, f (x) = 0GKwU eûc`x mgxKiY hvi GKwU g~j a + b, cÖgvY Ki‡Z n‡e †h, f(x) = 0 Gi Aci 

GKwU g~j a – b| myZivs G g~jØ‡qi Rb¨ f(x) Gi `yBwU Drcv`K n‡jv (x – a – b) Ges (x – a + b)| 
GLb (x – a – b)    (x – a + b) = (x – a)2 + b 
aiæb,f (x) = Q{(x – a)2 + b2} + Rx + R;      GLv‡b Q = fvMdj Ges Rx + R'= fvM‡kl|  

GLb A‡f`wU‡Z x = a + bemv‡j f (x) = 0 Ges (x – a)2 + b = 0; 
AZGe R(a + b) + R = 0|  myZivs Ra + R + R b = 0  
AZGe, Ra+R=0 GesR= 0 ( g~j` I Ag~j` As‡ki mgwó k~b¨ n‡j DfqB c„_K fv‡e k~b¨ nq)|  
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†h‡nZz R = 0 R = 0 myZivs f (x) = 0  eûc`x mgxKiYwU (x – a – b) ev, (x – a)2 + b Øviv wbt‡k‡l wefvR¨| 

AZGe f (x) = 0 Gi GKwU g~j a + b n‡j Aci GKwU g~j a – b n‡e| 

A_©vr g~j` mnM wewkó eûc`x mgxKi‡Yi Ag~j` g~j¸‡jv AbyeÜx AvKv‡i †Rvovq _v‡K| 

gšÍe¨:g~j` mnM wewkó wØNvZ mgxKi‡Yi GKwU g~j a + b (Ag~j`) n‡j Acig~jwU AbyeÜx a – b (Ag~j`) 

n‡e| 

 

Dccv`¨: ev¯Íe mnM wewkó †Kv‡bv eûc`x mgxKi‡Yi RwUj g~j¸‡jv AbyeÜx AvKv‡i †Rvovq _v‡K| 

cÖgvY: g‡b Kiæb,(x) = 0 GKwU ev¯Íe mnMwewkó eûc`x mgxKiY Ges x = a + ib Gi GKwU g~j, 

†hLv‡b a, bGes i = – 1. myZivs, (a + ib) = 0 ----------- (i) 
Avevi, †h‡nZz eûc`x (x) Gi mnM¸‡jv ev¯Íe| 

AZGe (a + ib) =  A + iB ..... (ii)    Ges   (a – ib) =  A – iB ....(iii) †hLv‡b A, B Ges  i = – 1 
GLb (i) Ges (ii) bs n‡Z cvB, 0 = A+ iBev, A = 0, B = 0 [A + iB = 0A = 0 , B = 0] 
GLb (iii) bs GA = 0 IB = 0 emv‡j cvB (a – ib) = 0 

myZivs cÖ̀ Ë f(x)=0 mgxKi‡Yi GKwU g~j a + ib n‡j mgxKiYwUi Aci GKwU g~j a – ib| Avevi wecixZµ‡g 

GKwU g~j a – ib n‡j mgxKiYwU Aci GKwU g~j a + ib| AZGe ev¯Íe mnMwewkó GKwU eûc`x mgxKi‡Yi 

KvíwbK ev RwUj msL¨vi g~j¸‡jv me©̀ v AbyeÜx hyM‡j _v‡K| 

gšÍe¨ :ev¯Íe mnM wewkó †Kv‡bv wØNvZ mgxKi‡Yi GKwU g~j RwUj ev KvíwbK n‡j Aci g~jwU AbyeÜx AvKv‡i 

RwUj ev KvíwbK nq| 

 

 

 mvims‡ÿc- 

 f(x) = a0xn + a1xn – 1 + a2xn – 2 + ..... + an – 1x + anGKwU GK Pj‡Ki eûc`x, †hLv‡b a0, a1, a2,... 
,anaªæeK Ges a0 0| hw` f(x) = 0mgxKi‡Yi NvZ n 1nq Z‡e H mgxKiY‡K eûc`x mgxKiY ejv nq| 

GLv‡b, f(x) = 0mgxKi‡Y xGi m‡e©v”P NvZ n myZivs eûc`x mgxKiYwUi NvZ n| GLv‡b a0 †K gyL¨ mnM 

ejv nq| 

 nNvZ wewkó eûc`x mgxKi‡Yi m‡e©v”Pn msL¨K g~j Av‡Q| 

 

 

 

 

 

 

 

Drcv`‡Ki mvnv‡h¨ wØNvZ mgxKi‡Yi mgvavb 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 wØNvZ mgxKiY‡K Drcv`‡Ki mvnv‡h¨ mgvavb Ki‡Z cvi‡eb, 

 wØNvZ mgxKiY‡K m~Î e¨envi K‡i mgvavb Ki‡Z cvi‡eb| 

 

gyL¨ kã  

wØNvZ mgxKiY, Drcv`K 

cvV 3.3 
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 g~jcvV- 

 

wØNvZ mgxKiY(Quadratic Equations): †h mgxKi‡Y AÁvZ ivwk (x) Gi m‡e©v”P NvZ `yB Zv‡K wØNvZ mgxKiY 

ejv nq| ax2 + bx + c = 0 (a ≠ 0) †K GKwU mvaviY Av`k© wØNvZ mgxKiY aiv nq|  

 

cÖgvY Ki‡Z n‡e †h, wØNvZ mgxKi‡Yi `yBwUi †ewk g~j _vK‡Z cv‡i bv| 

cÖgvY: g‡b Kiæb, ax2 + bx + c = 0 mgxKiYwUi wZbwU wfbœ wfbœ g~j , ,  we`¨gvb| myZivs , ,  Øviv 

mgxKiYwU wm× n‡e| AZGe, a2 + b + c = 0 -------- (i)     a2 + b + c = 0 ------- (ii)     a2 + b + c = 0 --
---- (iii) 
(i) †_‡K (ii) we‡qvM K‡i cvB, a(2 – 2) + b( – ) = 0 
 ( – ) {a( + ) + b} = 0      a( + ) + b = 0 †Kbbv  –  0 ---------- (iv) 
Abyiƒcfv‡e, (ii) †_‡K (iii) we‡qvM K‡i cvB,  a( + ) + b = 0 †Kbbv  –  0 ----------- (v) 
(iv) †_‡K (v) we‡qvM K‡i cvB, a( – ) = 0 ------------ (vi) 
†h‡nZz a 0 myZivs (vi) †_‡K cvB  –  = 0 A_©vr  = , hv Avgv‡`i Kíbv weiæ×| 

AZGe, ejv hvq †h wØNvZ mgxKi‡Yi `yBwUi †ewk g~j _vK‡Z cv‡i bv| 

 

Drcv`‡Ki mvnv‡h¨ wØNvZ mgxKi‡Yi mgvavb:ax2 + bx + c = 0 (a ≠ 0) Pj‡Ki Av`k© wØNvZ mgxKi‡Yi 

Drcv`‡Ki mvnv‡h¨ mgvavb c~e©eZ©x †kªwY mg~‡n Av‡jvwPZ n‡q‡Q| ZeyI GKwU D`vni‡Yi mvnv‡h¨ wØNvZ 

mgxKi‡Yi mgvavb †`Lv‡bv n‡jv|  

 

D`vniY 1:x2 – 5x + 6 = 0 †K Drcv`‡Ki mvnv‡h¨ mgvavb Kiæb| 

mgvavb:x2 – 5x + 6 = 0ev,x2 – 3x – 2x + 6 = 0 
 ev,x (x – 3) – 2 (x – 3) = 0 
 ev, (x – 2) (x – 3) = 0 
 ev, x – 2 = 0 A_ev x – 3 = 0 
 x = 2 x = 3 
myZivs wb‡Y©q mgvavb :x = 2, 3 
 

m~‡Îi mvnv‡h¨ wØNvZ mgxKi‡Yi mgvavb 

ax2 + bx + c = 0 ;  (a ≠ 0) GKwU mvaviY wØNvZ mgxKiY|  

GLb mgxKiYwUi Dfq c¶‡K 4aØviv ¸Y K‡i cvB,  

4a2x2 + 4abx + 4ac = 0;   ev, 4a2x2 + 4abx + b2 + 4ac = b2
 ev, (2ax + b)2 = b2 – 4ac 

 2ax + b = ± b2 – 4ac    (Dfq c¶‡K eM©g~j K‡i)   A_©vr x = 
– b ± b2 – 4ac

2a    

G c×wZwU fviZxq weL¨vZ MwYZwe` kªxai AvPvh© c×wZ e‡j cwiwPZ| 

gšÍe¨ :(i) a, b, cRwUj msL¨v n‡jI g~j wbY©‡qi m~ÎwU cÖ‡hvR¨|  

(ii) wØNvZ mgxKi‡Y †Kej gvÎ `yBwU g~j _v‡K|  

 

D`vniY 2: 2x2 + 9x – 3 = 0mgxKiYwUmgvavb Kiæb| 

mgvavb:2x2 + 9x – 3 = 0 mgxKiY‡K ax2+bx + c = 0 (a 0)Gi mv‡_ Zzjbv Ki‡j cvB, a = 2, b = 9, c = – 3 

x = 
– 9  (9)2 – 4.2. (– 3)

2.2   = 
– 9  81 + 24

4   = 
– 9  105

4   

 wb‡Y©q mgvavb x = 
– 9 + 105

4  , 
– 9 – 105

4   
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D`vniY 3: 3x2 + 5x – 9 = 0 mgxKiYwU mgvavb Kiæb| 

mgvavb:3x2 + 5x – 9 = 0 mgxKiY‡K ax2 + bx + c = 0 (a 0)Gi mv‡_ Zzjbv K‡i cvB,a = 3, b = 5, c = –9 

x = 
– 5  52 – 4.3 (– 9)

2.3   = 
– 5  25 + 108

6   = 
– 5  133

6    

 wb‡Y©q mgvavb x = 
– 5 + 133

6   , 
– 5 – 133

6    
 

 

 mvims‡ÿc- 

 †h mgxKi‡Y AÁvZ ivwk (x) Gi m‡e©v”P NvZ `yB Zv‡K wØNvZ mgxKiY ejv nq| ax2 + bx + c = 0 (a ≠ 
0)†K GKwU mvaviY Av`k© wØNvZ mgxKiY aiv nq| 

 ax2 + bx + c = 0, (a 0) mgxKiYwUi `yBwUi †ewk g~j _vK‡Z cv‡i bv| 

 
 
 
 
 
 
 
 
 

wØNvZ mgxKi‡Yi g~j I mn‡Mi g‡a¨ m¤úK© 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 g~j mn‡Mi g‡a¨ m¤úK© wbY©q Ki‡Z cvi‡eb, 

 g~j I mn‡Mi ga¨Kvi m¤úK© cÖ‡qvM Ki‡Z cvi‡eb, 

 wØNvZ mgxKi‡Yi g~‡ji cÖwZmg ivwki gvb wbY©q Ki‡Z cvi‡eb| 

 

gyL¨ kã  

g~j, mnM, m¤úK© 

 

 

 g~jcvV- 

 

g‡b Kiæb, ax2 + bx + c = 0 (a 0) wØNvZ mgxKi‡Yi g~jØq Ges | 

GLb, ax2 + bx + c = 0, (a 0) 

ev, x2 + 
b
a x + 

c
a  = 0 (a Øviv fvM K‡i) 

†h‡nZz  I  mgxKi‡Yi g~j, myZivs 

(x – ) Ges (x – ) n‡jv x2 + 
b
a x + 

c
a  = 0 Gi Drcv`K 

AZGe, x2 + 
b
a x + 

c
a  = (x – ) (x – ) 

 ev, x2+
b
a x+

c
a =x2–(+)x + ------------------ (1) 

cvV 3.4 
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Dfq c¶ †_‡K mnM mgxK…Z K‡i cvB, 

 

b
a  = – ( + ) Ges 

c
a  =  

A_©vr  +  = 
– b
a  ,  = 

c
a  

 g~jØ‡qi mgwó =  +  = 
– b
a  = – 

xGi mnM

 x2
Gi mnM

 =,  

g~jØ‡qi ¸Ydj =  = 
c
a  = 

aªæeK c`

x2
Gi mnM

  

Abyiƒcfv‡e, Avgiv wÎNvwZK, PZz_© NvwZK †_‡K n NvwZK mgxKi‡Yi g~j I mn‡Mi g‡a¨ m¤úK© wbY©q  Ki‡Z 

cvwi| 

g‡b Kiæb, ax3 + bx2 + cx + d = 0 (a 0)eûc`x mgxKi‡Yi g~jÎq , , | 

ax3 + bx2 + cx + d = 0 (a 0)ev, x3 + 
b
a x2 + 

c
a x + 

d
a  = 0 

, ,  mgxKi‡Yi g~j nIqvq,(x – ), (x – ) Ges (x – ) eûc`x x3 + 
b
a x2 + 

c
a x + 

d
a Gi wZbwU Drcv`K| 

myZivs x3 + 
b
a x2 + 

c
a x + 

d
a  = (x – ) (x – ) (x – ) 

ev, x3 + 
b
a x2 + 

c
a x + 

d
a  = x3 – ( +  + )x2 + ( +  + )x –  ---------------- (2) 

Dfq c¶ †_‡K mnM mgxK…Z K‡i cvB, 

 

b
a  = – ( +  + ),  

c
a =  +  +  

d
a  = –  

ev,  +  +  =
– b
a   ev,  +  +  = 

c
a  ev,  = (–1)3d

a  

ev, g~j¸‡jvi †hvMdj ev, cÖwZevi `yBwU g~j wb‡q†hvMdj ev,g~j¸‡jvi ¸Ydj 

=  +  + == 
– b
a   =  = (– 1)2c

a  = (– 1)3 aªæeK c`

x3
Gi mnM

  

= (– 1)1x
2
Gi mnM

x3
Gi mnM

  = (– 1)2 xGi mnM

x3
Gi mnM

  
 

Abyiƒcfv‡e †`Lv‡bv hvq †h, 

a0xn+a1xn – 1+a2xn – 2 + ......... + an = 0 (a0 0) eûc`x mgxKi‡Yi g~j¸‡jv 1, 2, 3,..., nn‡j 

g~j¸‡jvi †hvMdj = 1+2+3+...+n = 1 = (– 1)1a1

a0
  = – 

a1

a0
  

cÖwZevi `ywU K‡i g~j wb‡q g~j¸‡jvi mgwó=12 + 23 + 34 + .......+ n1 = 12 = (– 1)2a2

a0
  = 

a2

a0
  

cÖwZevi wZbwU K‡i g~j wb‡q g~j¸‡jvi mgwó=123 + 234 + ....... + n12 = 123 = (– 1)3a3

a0
 = 

a3

a0
 

me¸‡jv g~‡ji ¸Ydj = 123 …n =  n1
an

a0
  

 

D`vniY 1: 3x2 – 7x + 11 = 0 mgxKi‡Yi g~jØq ,  n‡j  +  Ges  wbY©q Kiæb| 

mgvavb: cÖ̀ Ë mgxKiY 3x2 – 7x + 11 = 0 

 g~jØ‡qi †hvMdj =  + = – 
xGi mnM

x2
Gi mnM

 = – 
– 7
3    = 

7
3  



D”PZi MwYZ 2q cÎ  GBPGmwm †cÖvMÖvg 

BDwbU wZb  c„ôv 69 

g~jØ‡qi ¸Ydj = = 

aªæeK c`

x2
 Gi mnM

  = 

11
3   

 

D`vniY 2:x4 + 3x3 + 6x2 + 10x + 13 = 0 mgxKi‡Yi g~j¸‡jv , , ,  n‡j ¸,  Ges  Gi 

gvb wbY©q Kiæb| 

mgvavb: cÖ̀ Ë mgxKiYx4 + 3x3 + 6x2 + 10x + 13 = 0 

g~j¸‡jvi †hvMdj =  +  +  +  =  = (– 1)13
1  = – 3 

cÖwZevi `ywU K‡i g~j wb‡q g~j¸‡jvi mgwó = ++++ +  =  = (– 1)26
1  = 6 

cÖwZevi wZbwU K‡i g~j wb‡q g~j¸‡jvi mgwó  +  +  +  = (– 1)310
1   = – 10 

g~j¸‡jvi ¸Ydj  = (– 1)413
1   = 13 

 

wØNvZ mgxKi‡Yi g~‡ji cÖwZmg ivwki gvb 

†Kv‡bv wØNvZ mgxKi‡Yig~jØq ¸ n‡j  Ges  mgwš̂Z ivwkgvjvq  Gi cwie‡Z©  Ges  Gi cwie‡Z©  

emv‡j hw` ivwkgvjvwUi †Kv‡bv cwieZ©b bv nq Z‡e ivwkgvjvwU‡K g~‡ji cÖwZmg ivwk ejv nq| Gi~c cÖwZmg 

ivwki gvb wbY©‡qi Rb¨ dvskbwU g~jØ‡qi †hvMdj Ges ¸Yd‡ji gva¨‡g cÖKvk Kiv nq| 

†Kvb wØNvZ mgxKi‡Yi g~jØq ,  n‡j 

(i)  =  +  (ii) 2 = 2 + 2 (iii) 2 = 2 + 2 ,  (iv) 3 = 3 + 3
 BZ¨vw`| 

 

D`vniY 3:ax2 + bx + c = 0 (a 0) mgxKi‡Yi g~jØq ,  n‡j (i) 2, (ii) 3
 Ges  

(iii) (1 + +2) (1 +  + 2) Gi gvb wbY©q Kiæb| 

mgvavb:ax2 + bx + c = 0, mgxKi‡Yi g~jØq ¸  

 +  =  = – 
b
a Ges  = 

c
a  

(i) 2 = 2 + 2 =  ( + ) = 
c
a . 



– 

b
a   = – 

bc
a2   

(ii) 3 = 3 + 3 = ( + )3 – 3 ( + )= 



– 

b
a

3

 – 3. 
c
a  . 



– 

b
a   

  = – 
b3

a3  + 
3bc
a2   = 

3abc – b3

a3   

(iii) (1 +  + 2) (1 +  + 2) = 1 + ( + ) +  + (2 + 2) + 2 + 2 + 22 
 = 1 + ( + ) +  + ( + )2 – 2 +  ( + ) + 22 

 = 1 – 
b
a  + 

c
a  + 



– 

b
a

2

 – 2.
c
a  + 

c
a . 

– b
a   + 

c2

a2  

  = 
1
a2  (a2 – ab + ac + b2 – 2ac – bc + c2) = 

1
a2  (a2 + b2 + c2 – ab – bc – ca) 

 

 

 mvims‡ÿc- 

 wØNvZ mgxKi‡Yi g~jØq Ges n‡j g~jØ‡qi mgwó =  + = 
– b
a   = –

xGi mnM

 x2
Gi mnM

 = ,Ges g~jØ‡qi 

¸Ydj =  = 
c
a  =

aªæeK c`

x2
Gi mnM
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wØNvZ mgxKi‡Yi g~‡ji cÖK…wZ 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 wØNvZ mgxKi‡Yi g~‡ji cÖK…wZ wbY©q Ki‡Z cvi‡eb, 

 mgxKiY mgvavb bv K‡iB mgxKi‡Yi g~j¸‡jv m¤ú‡K© eY©bv Ki‡Z cvi‡eb| 

 

gyL¨ kã  

g~‡ji cÖK…wZ, c„_vqK ev wbðvqK 

 

 

 g~jcvV- 

 

c„_vqK ev wbðvqK(Discriminant): 
ax2 + bx + c = 0 (a 0) AvKv‡ii wØNvZ g~jØq  I  n‡j mgvavb m~Î n‡Z Rvwb, 

  = 
– b + b2 – 4ac

2a  Ges = 
– b – b2 – 4ac

2a   

GLv‡b j¶¨bxq †h, b2 – 4ac ivwkwU Dfq mgvav‡bi eM©g~j wP‡ýi wfZ‡i Aew¯’Z| Dc‡iv³ mgvav‡b b2 – 4ac 
Gi gvb ch©v‡jvPbv Ki‡j Avgiv wØNvZ mgxKiYwUi g~‡ji cÖK…wZ Rvb‡Z cvwi| GRb¨ b2 – 4ac †K wØNvZ 

mgxKiYwUi c„_vqK ev wbðvqK ev wbiƒcK ejv nq| G‡K D Øviv cÖKvk Kiv nq| A_©vr c„_vqK D = b2 – 4ac 
 

wØNvZ mgxKi‡Yig~‡ji cÖK…wZ wbY©q (To determine the nature of the roots):  
g~‡ji cÖK…wZ ej‡Z †Kv‡bv mgxKi‡Yi g~j¸‡jv abvZ¥K, FYvZ¥K, g~j`, Ag~j`, mgvb, Amgvb wKsev RwUj msL¨v 

n‡e wKbv Zv wba©viY Kiv‡K eySvq| aiæb, ax2 + bx + c = 0 ; (a ≠ 0) GKwU wØNvZ mgxKiY hvi mnM¸‡jv ev¯Íe 

msL¨v I g~j` Ges Gi g~jØq 

– b + b2 – 4ac
2a  Ges

– b – b2 – 4ac
2a   

GLb, hw` a, b, cGi gvb ev¯Íe I g~j` nq Z‡e mgxKiYwUi g~‡ji cÖK…wZ eM©g~j (root) wP‡ýi g‡a¨i ivwk b2 – 
4acØviv wbYx©Z nq| b2 – 4acmgxKiYwUi g~‡ji cÖK…wZ wbiƒc‡Y mnvqZv K‡i| ZvB G‡K c„_vqK (Discriminant) 
ev wbðvqK ejv nq Ges ms‡¶‡c DØviv m~wPZ Kiv nq| A_©vr c„_vqK, D = b2 – 4ac 
(i) hw` b2 – 4ac> 0 A_©vr abvZ¥K nq Z‡e mgxKiYwUi g~jØq ev¯Íe I Amgvb n‡e|  

(iihw`b2 – 4ac> 0 Ges c~Y©eM© nq Z‡e mgxKiYwUi g~jØq ev¯Íe, Amgvb I g~j` n‡e|  

(iii) hw` b2 – 4ac = 0 nq Z‡e mgxKiYwUi g~jØq ev¯Íe, g~j` I mgvb n‡e|  

(iv) hw` b2 – 4ac< 0 A_©vrFYvZ¥K nq Z‡e mgxKiYwUi g~jØq ci¯úi AbyeÜx RwUj msL¨v n‡e|  

 

gšÍe¨: (i) a, b, cAg~j` n‡j D> 0 Ges c~Y© eM© n‡j I g~jØq Ag~j` nq|  

 (ii) mgxKiYwUi †h †Kv‡bv mnM RwUjivwk n‡j D> 0 n‡jI g~jØq RwUj ivwk nq|  

 (iii) hw` D = 0 nq Z‡e g~jØq mgvb n‡e hvi cÖ‡Z¨KwU 

– b
2a  Gi mgvb n‡e|  

 (iv) ev¯Íe I g~j` mnM wewkó †Kv‡bv mgxKi‡Yi RwUj msL¨v wewkó g~jØq ci¯úi AbyeÜx AvKv‡i _v‡K|  

 (v) †Kv‡bv mgxKi‡Yi GKwU g~j Ag~j` n‡j Aci GKwU g~j hyMj (Conjugate) iƒ‡c Ag~j` nq|  

 (vi) †Kv‡bv mgxKi‡Yi aªæeK c` ewR©Z n‡j mgxKiYwUi GKwU g~j me©̀ vqB k~b¨ nq| 

 

cvV 3.5 
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†jLwP‡Îi mvnv‡h¨ wØNvZ mgxKi‡Yi g~‡ji cÖK…wZ wbY©q: 

†Kv‡bv wØNvZ mgxKiY ax2 + bx + c = 0 Gi g~jØq

– b + b2 – 4ac
2a  Ges 

– b – b2 – 4ac
2a  

GLv‡b, c„_vqK = b2 – 4ac 
(i) hLb b2 – 4ac 0, ZLb g~jØq ev¯Íe I Amgvb| ZLb y = ax2 + bx + c eµ‡iLvx- A¶‡K `yBwU ev¯Íe we›`y‡Z 

†Q` K‡i| †Q`we›`yØq h_vµ‡g 



– b – b2 – 4ac

2a  , 0  Ges 



– b + b2 – 4ac

2a  , 0  

(ii) hLb b2 – 4ac = 0, ZLb g~jØq ev¯Íe I mgvb| ZLb y = ax2 + bx + c eµ‡iLvwUx-A¶‡K GKwU we›`y‡Z ¯úk© 

K‡i| ¯úk© we› ỳi ¯’vbv¼ 



–b

2a , 0  

(iii) hLb b2 – 4ac 0, ZLb g~jØq Aev¯Íe I Amgvb|ZLby = ax2 + bx + c eµ‡iLvwUx-A¶‡K †Q` ev ¯úk© 

K‡i bv| 

 

 

y = ax2 + bx + cAvKv‡ii mgxKiY me©̀ vB cive„Ë wb‡`©k K‡i| 

 

D`vniY 1: 2x2 + 5x + 9 = 0 mgxKiYwUi c„_vqK wbY©q Kiæb Ges g~‡ji cÖK…wZ wbY©q Kiæb| 

mgvavb: †`Iqv Av‡Q, 2x2 + 5x + 9 = 0 
 c„_vqK D = (5)2 – 4.2.9= 25 – 72= – 47 
†h‡nZz c„_vqK D< 0, myZivs g~~jØq ci¯úi AbyeÜx RwUj msL¨v n‡e| 

 

D`vniY2:a Gi gvb KZ n‡j x2 – 6x – 1 + a(2x + 1) = 0 mgxKi‡Yi g~jØq mgvb n‡e? 

mgvavb: †`Iqv Av‡Q,x2 – 6x – 1 + a (2x + 1) = 0 
ev,x2 – 6x – 1 + 2ax + a = 0ev,x2 + (2a – 6)x + a – 1 = 0 
cÖ̀ Ë mgxKi‡Yi g~jØq mgvb n‡j c„_vqK k~b¨ n‡e| 

 c„_vqK = (2a – 6)2 – 4.1. (a – 1) = 0ev,4a2 – 24a + 36 – 4a + 4 = 0 
  ev, 4a2 – 28a + 40 = 0ev,a2 – 7a + 10 = 0 
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  ev, a2 – 5a – 2a + 10 = 0ev, a (a – 5) – 2 (a –5) = 0 
  ev, (a – 2) (a – 5) = 0 
 a = 2 A_ev a = 5 
 

D`vniY 3: cÖgvY Kiæb †h, (a + b) x2 – (a + b + c)x + 
c
2 = 0 mgxKi‡Yi g~jØq me©̀ vB ev¯Íe n‡e| 

mgvavb : †`Iqv Av‡Q,(a + b)x2 – (a + b + c) x + 
c
2 = 0 

cÖ̀ Ë mgxKi‡Yi c„_vqK = {– (a + b + c)}2 – 4 (a + b) 
c
2  

  = a2 + b2 + c2 + 2ab + 2bc + 2ca – 2ac – 2bc 
  = a2 + 2ab + b2 + c2= (a + b)2 + c2 
a, b, c Gi ev Í̄e gv‡bi Rb¨ (a + b)2 + c2

 me©̀ vB abvZ¥K ev k~b¨| 

myZivs cÖ̀ Ë mgxKi‡Yi g~jØq me©̀ vB ev¯Íe| 

 

D`vniY 4: wb¤œwjwLZ mgxKiY¸‡jvi g~‡ji cÖK…wZ wbY©q Kiæb| 

(i) x
2
 + 3x + 5 = 0  (ii) 2x

2
+ 17 x– 4 = 0 

mgvavb:(i) GLv‡b a=1, b=3 Ges c=5; myZivs c„_vqK, D=b
2
 –4ac=3

2
 –4.1.5=–11,hv   FYvZ¥K|  

myZivs mgxKiYwUi g~jØq RwUj msL¨v I Amgvb n‡e|  

(ii) GLv‡b c„_vqK, D = b
2
 – 4ac = ( 17 )

2
 – 4.2. (– 4) = 49 = 7

2
GwU GKwU c~Y©eM©| wKšÍz mgxKiYwUimnM 2, 

17 , 4 meB g~j` msL¨v bq e‡j mgxKiYwUi g~jØq ev¯Íe Amgvb wKš‘ g~j` bv n‡q Ag~j` n‡e|  

hvPvB:x =  
– 17  ( 17)2 – 4 . 2 (– 4)

2.2   =  
– 17  17 + 32

4  = 
 7 – 17

4 , hv Ag~j` msL¨v 
 

D`vniY 5: qx
2
 + px + q = 0 mgxKi‡Yi (p, qev¯Íe) GKwU g~j RwUj msL¨v n‡j †`Lvb †h, x

2
 – 4qx + p

2
= 0 

mgxKi‡Yi g~jØq ev¯Íe I Amgvb| 

mgvavb:cÖ_g mgxKi‡Y GKwU g~j RwUj msL¨v nIqvq Ab¨ g~jwUI RwUj msL¨v n‡e| myZivs mgxKiYwUi `yBwU 

g~jB RwUj msL¨v nIqvi Rb¨ Gi c„_vqK =p2 – 4q2< 0 --------------- (i)  
Avevi, x2 – 4qx + p2 = 0 mgxKiYwUi c„_vqK = 16q2 – 4p2 = – 4(p2 – 4q2), hv abvZ¥K †Kbbv p2 – 4q2< 0 

myZivs wØZxq mgxKi‡Yi g~jØq ev¯Íe I Amgvb|  

 

D`vniY 6:†`Lvb †h, a = bbv n‡j, 2x2 – 2(a + b)x + a2 + b2 = 0 mgxKiYwUi g~j¸‡jv ev Í̄e n‡Z cv‡i bv| 

mgvavb: cÖ̀ Ë mgxKiY, 2x2 – 2(a + b)x + a2 + b2 = 0 Gi g~j¸‡jv ev¯Íe n‡e hw` c„_vq‡Ki gvb k~b¨ A_ev 

abvZ¥K nq|  c„_vqK = {– 2(a + b)}2 – 4.2 (a2 + b2) = 4 (a + b)2 – 8(a2 + b2) 
 = 4(a2 + 2ab + b2 – 2a2 –2b2) = 4(–a2 – b2 + 2ab) = – 4 (a – b)2, hv FYvZ¥K| 

†h‡nZz c„_vq‡Ki gvb FYvZ¥K Kv‡RB cÖ̀ Ë mgxKi‡Yi g~j¸‡jv ev Í̄e n‡e hw` c„_vq‡Ki gvb k~b¨ nq| 

A_©vr (a – b)2 = 0 a – b = 0 a = b nq| 

myZivs a = b bv n‡j cÖ̀ Ë mgxKi‡Yi g~j¸‡jv ev¯Íe n‡Z cv‡i bv| 

 

D`vniY 7: qx2 + 2px + 2q = 0 mgxKi‡Yi g~jØq ev¯Íe I Amgvb n‡j cÖgvY Kiæb †h,  

(p + q) x2 + 2qx + (p – q) = 0 mgxKi‡Yi g~jØq RwUj| 

mgvavb: cÖ_g mgxKiYwUi g~jØq ev¯Íe I Amgvb nevi kZ© n‡jv, (2p)2 – 4.q.2q 0   
  ev,p2 2q2 ....(1) 
Avevi, wØZxq mgxKiYwUi wbðvqK  = 4q2 – 4 (p + q) (p – q)= 4 q2 – 4 (p2 – q2)  
= 8 q2 – 4 p2 = 4(2q2 – p2)  0   [(1) bs Øviv] 
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myZivs wØZxq mgxKiYwUi g~jØq RwUj| 

 

D`vniY8:27x2 + 6x + (p + 2) = 0 Gi GKwU g~j AciwUi eM© n‡j p Gi gvb wbY©q Ges mgxKiYwUi mgvavb 

Kiæb| 

mgvavb: g‡b Kiæb, cÖ̀ Ë mgxKi‡Yi g~jØq  I 2 

Zvn‡j, + 2 = – 
6
27Ges.2 = 3 = 

– (p + 2)
27 ------------- (i) 

GLb, + 2 = 
–2
 9ev, 9 + 92 = –2 ev, 92 + 9 + 2 = 0 

ev, 92 + 6 + 3 + 2 = 0 ev, 3(3 + 2) + 1(3 + 2) = 0 ev, (3 + 2)(3 + 1) = 0 

 = 
2
 3 , – 

1
 3 myZivs; 2 = 

4
3 , 

1
9 

GLb (i) bs G= –
2
 3ewm‡q cvB,



– 

2
3

3

= –
(p + 2)

 27 ev,

– 8
27  = – 

(p + 2)
 27 ev,p+2=8 ev, p = 6 

Avevi, (i) bsG  = – 
1
3  ewm‡q cvB,



– 

1
3

3

 = – 
(p + 2)

 27 ev, – 
1
27 = – 

(p + 2)
 27 ev,p + 2 = 1 ev,p = – 1 

p = 6, – 1 

GLv‡b mgxKiYwU g~jØq 

–2
 3  , 

4
 9A_ev 

–1
 3  ,

1
 9 

gšÍe¨:  = 
– 2
 3 Ges – 

1
 3 A_©vr mgxKiYwUi g~jØq‡K mgxKi‡Y ewm‡qI p Gi gvb wbY©q Kiv hvq| 

 

 

 mvims‡ÿc- 

 ax2 + bx + c = 0 (a 0) AvKv‡ii wØNvZ g~jØq  I n‡j  = 
– b + b2 – 4ac

2a  , = 
– b – b2 – 4ac

2a   

 GLv‡b j¶¨bxq †h, b2 – 4ac ivwkwU Dfq mgvav‡bi eM©g~j wP‡ýi wfZ‡i Aew¯’Z| Dc‡iv³ mgvav‡bb2 
– 4ac Gi gvb ch©v‡jvPbv Ki‡j Avgiv wØNvZ mgxKiYwUi g~‡ji cÖK…wZ Rvb‡Z cvwi| GRb¨ b2 – 4ac †K 

wØNvZ mgxKiYwUi c„_vqK ev wbðvqK ev wbiƒcK ejv nq| G‡K D Øviv cÖKvk Kiv nq| A_©vr c„_vqK D 
= b2 – 4ac 

 hw` b2 – 4ac> 0 A_©vr abvZ¥K nq Z‡e mgxKiYwUi g~jØq ev¯Íe I Amgvb n‡e| 
 hw`b2 – 4ac> 0Ges c~Y©eM© nq Z‡e mgxKiYwUi g~jØq ev¯Íe, Amgvb I g~j` n‡e| 
 hw` b2 – 4ac = 0nq Z‡e mgxKiYwUi g~jØq ev¯Íe, g~j` I mgvb n‡e| 
 hw` b2 – 4ac< 0A_©vrFYvZ¥K nq Z‡e mgxKiYwUi g~jØq ci¯úi AbyeÜx RwUj msL¨v n‡e| 

 

 

 

 

wØNvZ mgxKiY MVb 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 †Kvb wØNvZ mgxKi‡Yi g~j †`qv _vK‡j mgxKiY MVb Ki‡Z cvi‡eb| 

 

cvV 3.6 
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gyL¨ kã  

wØNvZ mgxKiY, m~Î 

 

 

 g~jcvV- 

 

wØNvZ mgxKiY MV‡bi m~Î 

g‡bKiæb †Kv‡bv wØNvZ mgxKi‡Yi g~jØq , myZivs Drcv`K Dccv`¨ Abyhvqx x – Ges x –  DfqB wb‡Y©q 

mgxKi‡Yi evgc‡¶i Drcv`K| †h‡nZz evgc¶ wØNvZ eûc`x myZivs evgc¶ = (x – ) (x – ) 
myZivs wb‡Y©q mgxKiY (x – ) (x – ) = 0    ev, x

2
 – ( + ) x +  = 0  

A_©vr,x
2
 – (g~jØ‡qi mgwó) x + g~jØ‡qi ¸Ydj =0 

†hgb:3, 4 g~jwewkó mgxKiY :x2 – (3 + 4) x + 3.4 = 0 ev,x2 – 7x + 12 = 0|Avevix2 – 6x + 9 GKwU c~Y©eM© ivwk 

hv (x – 3)2
 Gi mgZ‚j¨| myZivs ivwkwU Øviv MwVZ wØNvZ mgxKiY x2 – 6x+9 = 0| hvi c„_vqK =(– 6)2 – 4.1.9 = 

0| myZivs eM© ivwkwU Øviv MwVZ mgxKi‡Yi g~jØq mgvb| 

 
mgm¨v I mgvavb: wb¤œwjwLZ D`vni‡Yi mvnv‡h¨ wØNvZ mgxKi‡Yi mgm¨v I mgvavb †`Lv‡bv n‡jv| 

D`vniY1: hw` x2 – px + 9 = 0 mgxKi‡Yi g~jØq  I  nq Z‡e 2
 I2

 g~j wewkó mgxKiYwU MVb Kiæb| 

mgvavb: cÖ̀ Ë mgxKiY x2 – px + 9 = 0 
mgxKiYwUi g~jØq I ; 

 g~jØ‡qi †hvMdj,  +  = –
– p
1   = p 

g~jØ‡qi ¸Ydj . = 
9
1  = 9 

GLb Avgv‡`i 2
 I 2

 g~j wewkó mgxKiY MVb Ki‡Z n‡e| 

2
I 2

 g~j wewkó mgxKi‡Yi AvKvi n‡e 

 x2 – (g~jØ‡qi †hvMdj) x + g~jØ‡qi ¸Ydj = 0 
ev, x2 – (2 + 2)x + 22 = 0 
ev, x2 – [( +)2 – 2]x + ()2 = 0 
ev, x2 – (p2 – 18) x + 92 = 0 (gvb ewm‡q) 

BnvB wb‡Y©q mgxKiY| 

 

D`vniY 2:†Kv‡bv wØNvZ mgxKi‡Yi g~jØ‡qi mgwó 2 Ges Zv‡`i Z…Zxq Nv‡Zi mgwó 27 n‡j mgxKiYwU wbY©q 

Kiæb| 
mgvavb: g‡b Kiæb mgxKiYwUi g~jØq ,  

†`Iqv Av‡Q, + = 2 Ges 3 + 3 = 27 

GLb ( + )3 = 3 + 3 + 3( + ); myZivs 23 = 27 + 3..2 ev,  = – 
19
6  

myZivs , g~jwewkó mgxKiY x2 – ( + ) x +  = 0   
ev, 6x2 – 12x – 19 = 0 B wb‡Y©q mgxKiY| 

 

D`vniY 3: x2 – x – 1 = 0 mgxKi‡Yi GKwU g~j  n‡j cÖgvY Kiæb †h, Dnvi Avi GKwU g~j 3 – 3 n‡e| 

mgvavb: g‡b Kiæb, cÖ̀ Ë mgxKiYwUi GKwU g~j Ges Aci g~j | myZivs  +  = 1 ev,  =  – 1 ------- (i) 
†h‡nZzcÖ̀ Ë mgxKi‡Yi g~jØq , ; myZivs ,  Øviv mgxKiYwU wm× n‡e| 

A_©vr2 –  – 1 = 0 ----------- (ii) Ges 2 –  – 1 = 0 ev, 2 – 1 =  
mgxKiY (ii) n‡Z cvB, 2 =  + 1 ev, 3 = 2 + ; 



D”PZi MwYZ 2q cÎ  GBPGmwm †cÖvMÖvg 

BDwbU wZb  c„ôv 75 

myZivs 3 – 3 = 2 +  – 3 

ev,3 – 3 = 2 – 2 
ev,3 – 3 = 2 – 2 + 1 –1 

 ev,3 – 3 = ( – 1)2 –1  [(i) bs n‡Z ] 
ev,3 – 3 = 2 –1 =      [2 –1 =  ]   
 myZivs mgxKiYwUi Aci g~j 3 – 3. 
 

D`vniY 4: x2 – px + q = 0 mgxKi‡Yi g~jØq ,  n‡j Ggb GKwU mgxKiY MVb Kiæb hvi g~jØq ( – )2
Ges 

n‡e| 

mgvavb:x2 – qx + q = 0 mgxKi‡Yi g~jØq ,  n‡j  +  = pGes = q 
GLb wb‡Y©q mgxKi‡Yi g~jØ‡qi mgwó = ( – )2 +  = ( + )2 – 4 +  = p2 – 3q 
Ges g~jØ‡qi ¸Ydj = ( – )2. = {(  + )2 – 4}  = (p2 – 4q)q 
myZivs wb‡Y©q mgxKiY, x2 – (g~jØ‡qi mgwó) x + g~jØ‡qi †hvMdj = 0  

x2 – (p2 – 3q) x + (p2 – 4q) q = 0 B wb‡Y©q mgxKiY| 

 

D`vniY 5: x2 + px + q = 0 mgxKi‡Yi g~jØq , n‡j, pqx2 + (p2 + q)x + p = 0 mgxKi‡Yi g~jØq wbY©q Kiæb|  

mgvavb: kZ©vbymv‡i cvB,  +  = – p------------- (i)   = q--------------- (ii)  
myZivs pqx2 + (p2 + q) x + p = 0 mgxKiY‡K wjL‡Z cvwi,  

–  ( + ) x2 + [ ( + )2 +  ]x – ( + ) = 0  

A_ev, x2 – [
 + 
 + 

1
 + ]x + 

1
  = 0  

 A_ev, (x – 
 + 
 )(x – 

1
 +) = 0  

myZivs, x =
 + 
 , 

1
 +A_ev, x = 

1
  + 

1
  , 

1
 +B wb‡Y©q g~j| 

 

D`vniY 6:†h wØNvZ mgxKi‡Yi cÖ‡Z¨KwU g~j 7x2 – 8x + 1 = 0 mgxKi‡Yi cÖ‡Z¨KwU g~j A‡c¶v 2 eo, †mB 

mgxKiY wbY©q Kiæb| 

mgvavb:aiæb, 7x2 – 8x + 1 = 0 mgxKi‡Yi g~jØq ,  Zvn‡j  +  = 
8
7Ges  = 

1
7 

cÖkœvbymv‡i wb‡Y©q mgxKi‡Yi g~jØq,  + 2,  + 2  
myZivs wb‡Y©q mgxKiY x2 – {(+ 2) + ( + 2)} x + ( + 2) (+2) = 0  
ev, x2 – {+ + 4} x +  + 2 (+) + 4 = 0    

ev, x2 – 



8

7 + 4  x + 
1
7 + 2. 

8
7 + 4 = 0 

ev, 7x2 – 36x + 45 = 0, B wb‡Y©q mgxKiY| 

weKí c×wZ:y =  + 2  y = x + 2  [cÖ̀ Ë mgxKi‡Yi GKwU g~j] ev, x = y – 2; 
GLbcÖ̀ Ë mgxKi‡Y x Gi ¯’‡j y – 2 emv‡j, 7 (y – 2)2 – 8 (y – 2) + 1= 0  
 ev,7y2 – 28y + 28 – 8y + 16 + 1 = 0  
 ev, 7y2 – 36y + 45 = 0  

PjK cwieZ©b K‡i cvB, 7x2 – 36x + 45 = 0 -B wb‡Y©q mgxKiY| 

 

 

 mvims‡ÿc- 

 wØNvZ mgxKi‡Yi `yBwU g~j †`Iqv _vK‡j mgxKiY MV‡bi m~Î n‡jv: 

x2 –(g~jØ‡qi mgwó) x +g~jØ‡qi ¸Ydj = 0 
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wØNvZ mgxKi‡Yi mvaviY g~‡ji kZ© 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 `yBwU wØNvZ mgxKi‡Yi mvaviY g~j _vKvi kZ© wbY©q Ki‡Z cvi‡eb, 

 mvaviY g~‡ji kZ© cÖ‡qvM Ki‡Z cvi‡eb| 

 

gyL¨ kã  

g~j, mvaviY g~j, kZ© 

 

 

 g~jcvV- 

 

wØNvZ mgxKi‡Yi mvaviY g~‡ji kZ©  

aiæb, a1x2 + b1x + c1 = 0 ---------- (i)  a2x2 + b2x + c2 = 0 ----------- (ii)  
mgxKiYØ‡qi GKwU mvaviY g~j Av‡Q Ges H g~jwU , myZivs  Øviv mgxKiYØq wm× n‡e|  

a12 + b1 + c1 = 0 ------------ (iii)  a22 + b2 + c2 = 0 ------------ (iv)  
(iii) I (iv) †_‡K eRª̧ Yb Øviv cvB, 

2

b1c2 – b2c1
  = 


c1a2 – a1c2

  = 
1

a1b2 – b1a2
   ----------- (v)  

2 = 
b1c2 – b2c1

a1b2 – b1a2
  ,     = 

c1a2 – a1c2

a1b2 – b1a2
 







b1c2 – b2c1

a1b2 – b1a2
 = 






c1a2 – a1c2

a1b2 – b1a2

2

 

wb‡Y©q kZ©,(b1c2 – b2c1) (a1b2 – b1a2) = (c1a2 – a1c2)2 

mvaviY g~jwU n‡e, 

b1c2 – b2c1
c1a2 – a1c2

    A_ev, 

c1a2 – a1c2

a1b2 – b1a2
  

gšÍe¨:(i) a1x
2
 + b1x + c1 = 0 Ges a2x

2
 + b2x + c2 = 0 mgxKiYØ‡qi GKwU g~j  n‡ja1x2 + b1x + c1Ges a2x

2
 + 

b2x + c2ivwkØ‡qi GKwU mvaviY Drcv`K n‡e x – | 

 

`yBwU wØNvZ mgxKi‡Yi `yBwU g~jB mvaviY nIqvi kZ©  

aiæb, a1x
2
 + b1x + c1 = 0 ------- (i) Ges a2x

2
 + b2x + c2= 0 ------- (ii)  mgxKiY `yBwUi ,  g~j `yBwUB 

mvaviY| 

 (i)  †_‡K  +  = 
– b1

a1
----------- (iii) Ges  = 

c1

a1
 ----------- (iv) 

Avevi (ii) †_‡K,  +  = 
– b2

a2
----------- (v) Ges  = 

c2

a2
 ------------ (vi) 

 (iii) I (v) †_‡K 

– b1

a1
 = 

– b2

a2
ev, 

a1

a2
 = 

b1

b2
Ges  (iv) I (vi) †_‡K 

c1

a1
 = 

c2

a2
 ev, 

a1

a2
 = 

c1

c2
 

wb‡Y©q kZ©:

a1

a2
 = 

b1

b2
 = 

c1

c2
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D`vniY1:hw` x
2
 + px + q = 0 Ges x

2
 + qx + p = 0 mgxKiYØ‡qi GKwU mvaviY g~j _v‡K Z‡e†`Lvb †h, p = 

qA_ev, p + q + 1 = 0 

mgvavb: g‡b Kiæb, cÖ̀ Ë mgxKiYØ‡qi mvaviY g~jwU  myZivs  Øviv mgxKiYØq wm× n‡e|  

AZGe, 
2
 + p + q = 0 ------------ (i) Ges 

2
 + q + p = 0 --------------- (ii)  

(i) – (ii)  (p – q)  – (p – q) = 0 ev, (p – q)( – 1)= 0 p – q = 0 ev,  – 1 = 0  
myZivs nq p = qbv nq  = 1; GLb  = 1 n‡j (i) n‡Z cvB, p + q + 1 = 0  
AZGe, p = q A_ev, p + q + 1 = 0 n‡j cÖ̀ Ë mgxKiYØ‡qi GKwU mvaviY g~j _v‡K|  

 

D`vniY2:x2 + kx – 6k = 0 Ges x2 – 2x – k = 0 mgxKiY `ywUi GKwU mvaviY g~j _vK‡j k Gi gvb wbY©q Kiæb| 

mgvavb: cÖ̀ Ë mgxKiYØq 

 x2 + kx – 6k = 0 -------------- (1) 
Ges x2 – 2x – k = 0 --------------- (2) 
(1) Ges (2) mgxKi‡Yi mvaviY g~j  n‡j,  

 2 + k – 6k = 0 ------------------ (3) 
Ges 2 – 2 – k = 0 ------------------- (4) 
(3) bs Ges (4) mgxKiY n‡Z eRª̧ Yb K‡i cvB 

 

2

– k2 – 12k  = 


– 6k + k   = 
1

 – 2 – k  

ev, 

2

– k2 – 12k  = 
1

– 2 – k Ges 


– 6k + k   = 

1
 – 2 – k  

ev, 2 = 
– (k2 + 12k)

– (2 + k)  ev,  = 
– 5k

– (2 + k) 

2 = 
k (k + 12)

2 + k  -------------- (5)  = 
5k

2 + k --------------- (6) 

(5) Ges (6) bs mgxKiY n‡Z cvB, 

 



5k

2 + k

2

 = 
k (k + 12)

2 + k  ev,

25k2

2 + k  = 
k (k + 12)

1   

ev,25k2 = k (k + 12) (k + 2)ev,25k2 – k (k2 + 2k + 12k + 24) = 0 
ev,25k2 – k3 – 14k2 – 24k = 0ev,k3 – 11k2+ 24k = 0 
ev,k (k2 – 11k – 24) = 0 
ev,k (k – 3) (k – 8) = 0 
k = 0, 3, 8  
 

 

 mvims‡ÿc- 

 a1x
2
 + b1x + c1 = 0  Gesa2x

2
 + b2x + c2 = 0 mgxKiYØ‡qi GKwU mvaviY g~j _vKvi kZ© n‡jv:  

(b1c2 – b2c1) (a1b2 – b1a2) = (c1a2 – a1c2)2
 

 a1x
2
 + b1x + c1 = 0  Ges a2x

2
 + b2x + c2 = 0 mgxKiYØ‡qi mvaviY g~jwU n‡e, 

b1c2 – b2c1
c1a2 – a1c2

    A_ev, 

c1a2 – a1c2

a1b2 – b1a2
  

 a1x
2
 + b1x + c1 = 0  Gesa2x

2
 + b2x + c2 = 0 mgxKiYØ‡qi `yBwU g~jB mvaviY nIqvi kZ© n‡jv: 

a1

a2
 = 

b1

b2
 = 

c1

c2
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wÎNvZ mgxKiY 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 wÎNvZ mgxKi‡Yi g~j Ges mn‡Mi g‡a¨ m¤úK© wbY©q Ki‡Z cvi‡eb, 

 wÎNvZ mgxKi‡Yi g~‡ji cÖwZmg ivwki gvb wbY©q Ki‡Z cvi‡eb, 

 cÖwZmg ivwki gvb cÖ‡qvM Ki‡Z cvi‡eb| 

 

gyL¨ kã  

wÎNvZ mgxKiY, cÖwZmg ivwk 

 

 

 g~jcvV- 

 

wÎNvZ mgxKi‡Yi g~j Ges mn‡Mi g‡a¨ m¤úK©: GB BDwb‡Ui cvV 4-G wØNvZ, wÎNvZ Ges n NvZ mgxKi‡Yi g~j 

Ges mn‡Mi g‡a¨ m¤úK© wbY©q Kiv n‡q‡Q| 

 

wÎNvZ mgxKi‡Yi g~‡ji cÖwZmg ivwki gvb: 

g‡b Kiæb , ,  †Kv‡bv wÎNvZ mgxKi‡Yi g~j, Zvn‡j , ,  m¤ŵjZ †Kv‡bv ivwkgvjvi h_vµ‡g 

(i) -†K w¯’i †i‡L -Gi cwie‡Z©  Ges -Gi cwie‡Z©  
(ii) -†K w¯’i †i‡L -Gi cwie‡Z© Ges -Gi cwie‡Z©  
(iii) -†K w¯’i †i‡L -Gi cwie‡Z©  Ges -Gi cwie‡Z© emv‡j hw` cÖwZ ev‡iB ivwkgvjvwUi gvb GKB _v‡K 

Z‡e ivwkgvjvwU‡K g~‡ji cÖwZmg ivwk ejv nq| A_©vr  +  + ,  +  + ¸  GB gvb ¸‡jvi †Kvb 

cwieZ©b nq bv| 

  

, ,  †Kv‡bv wÎNvZ mgxKi‡Yi g~j n‡j 

(i)  =  +  +    (ii)  =  +  +  
(iii) 2 = 2 + 2 + 2   (iv) 2 = 2 + 2 + 2 + 2 + 2 + 2 
(v) 3 = 3 + 3 + 3 = 2 – 2(vi)2 =  BZ¨vw`| 

 

D`vniY 1: 3x3 – 2x2 + 1 = 0 mgxKi‡Yi g~j¸‡jva, b, cn‡j ∑a2bGi gvb wbY©q Kiæb| 

mgvavb: GLv‡b3x3– 2x2 + 1 = 0 mgxKi‡Yi g~j¸‡jva, b, c 

a + b + c=∑a = 
2
3,    ab + bc + ca=∑ab = 0  Ges abc = – 

1
3 

∑a2b = a2b + b2c + c2a + b2a + c2b + a2c 
= ab (a + b + c) + bc (a + b + c) + ca (a + b + c) – 3abc 

= (a + b + c) (ab + bc + ca) – 3abc =  
2
3 .0 – 3 . 



–1

3  = 1  

gšÍe¨:∑a2b2, ∑a4
cÖ‡Z¨KwU cÖZxK Øviv wZbwU c‡`i mgwó eySv‡jI ∑a2bØviv QqwU c‡`i mgwó eySvq|†Kbbv a2b 

+ b2c + c2acÖwZmg ivwk bq, GwU cÖwZmg ivwk n‡Z n‡j Gi m‡½ b2a + c2b + a2c†hvM Ki‡Z nq|  

 
D`vniY 2: x3 + px2 + qx + r = 0 mgxKi‡Yi g~j¸‡jva, b, c n‡j wb‡Pi cÖwZmg dvskb¸‡jvi gvb wbY©q Kiæb| 

cvV 3.8 
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 (i) 
1
a(ii) a2(iii) a2b(iv) a3(v) a2b2(vi) a4 

mgvavb:x3+px2 +qx+ r = 0 mgxKi‡Yi g~j¸‡jva, b, ca = –p.  ab = q,Gesabc = – r. 

(i) 
1
a = 

1
a + 

1
b + 

1
c = 

ab
abc  = 

q
–r = – 

q
r 

(ii) a2 = a2 + b2 + c2 = (a)2 –2 ab = p2 – 2q 
(iii) a2b   = a2b + b2c + c2a + b2a + c2b + a2c 
 = ab(a + b + c) + bc (a + b + c) + ca(a + b + c) – 3abc 
 = (a + b + c) (ab + bc + ca) – 3abc 
 = a. ab – 3abc = (– p) q – 3 (– r) = 3r – pq 
(iv) a3 = a3 + b3 + c3 = a3 + b3 + c3 – 3abc + 3abc = a(a2 – ab) + 3abc 
 = – p {(p2 – 2q) – q} – 3r    [ (ii)G †`Lv‡bv n‡q‡Q, a2 = p2 – 2q] 
 = – p3 + 3pq – 3r 
(v) a2b2 = a2b2 + b2c2 + c2a2 
 = (ab + bc + ca)2 – 2abc (a + b + c) = q2 – 2 (–r) (–p) = q2 – 2rp 
(vi) a4 = a4 + b4 + c4 
 = (a2)2 = (a2 + b2 + c2)2 – 2 (a2b2 + b2c2 + c2a2) 
 = {(a+ b + c)2 – 2(ab+bc+ ca)}2 – 2{(ab + bc + ca)2 – 2abc (a + b + c)} 
 = {(–p)2 – 2q}2 – 2{q2–2(–r) (–p)}=p4 + 4q2 – 4p2q – 2q2 + 4rp 
= p4 + 2q2 – 4p2q + 4pr 
 

D`vniY 3:x3 – px2 + qx –r = 0mgxKi‡Yi g~j¸‡jv , ,  n‡j 
1

22  Gi gvb wbY©q Kiæb| 

mgvavb:x3 – px2 + qx –r = 0 --------------- (1) 
†h‡nZz (1) bs mgxKi‡Yi g~j¸‡jv, ,  

 g~j¸‡jvi †hvMdj = – 
– p
1   = p 

cÖwZevi `ywU K‡i wb‡q g~j¸‡jvi †hvMdj = 
q
1  = q 

g~j¸‡jvi ¸Ydj  = 
1

)( r
 =r 

Avgv‡`i 
1

22  Gi gvb wbY©q Ki‡Z n‡e| 

 
1

22  = 
1

22  + 
1
22  + 

1
22  

 = 
2 + 2 + 2

 222   

 = 
( +  + )2 – 2( +  + )

()2   

 = 
()2 – 2 

()2   

 = 2

2 2
r

qp 
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wewea mgm¨v I mgvavb  

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 eûc`x I eûc`x mgxKiY m¤úwK©Z wewfbœ mgm¨vi mgvavb Ki‡Z cvi‡eb| 

 

 

 g~jcvV- 

 

D`vniY 1: hw` ax2 + bx + b = 0 mgxKi‡Yi g~jØ‡qi AbycvZ pt q nq Z‡e †`Lvb †h, 

p
q + 

q
p + 

b
a = 0 

mgvavb: †h‡nZz ax2 + bx + b = 0 mgxKi‡Yi g~jØ‡qi AbycvZ pt q; myZivs aiæb g~jØq pGes q| 

 g~jØ‡qi mgwó, p +q =  
– b
a Ges g~jØ‡qi ¸Ydj p.q = 

b
a 

(p+q)  = 
– b
a Gespq2 = 

b
a 

 evgc¶ = 
p
q + 

q
p + 

b
a = 

p+ q
pq

 + 
b
a = 

(p + q)
pq2  + 

b
a 

  = – 

b
a

 
b
a

 +  
b
a= –  

b
a +  

b
a= 0 = Wvbc¶ 

 

 D`vniY 2: x ev Í̄e n‡j 3 + 2x – x2
ivwkgvjvwUi m‡e©v”P ev Pig gvb wbY©q Kiæb| 

mgvavb :3 + 2x – x2 = 4 – 1 + 2x – x2 = 4 – (x2 – 2x + 1) 
  = 4 – (x –1)2-------------- (i) 
AZGe (i) bs mgxKiY n‡Z my¯úó †h, 3+2x–x2 ≤4 [ †Kbbv (x – 1)2 ≥ 0 ] 
myZivs wb‡Y©q Pig gvb = 4  

weKí:y = – x2 + 2x + 3 
dy
dx = – 2x + 2 Ges

d2y
dx2 = – 2  0, 

myZivs dvskbwU Mwiógvb we`¨gvb|  

GLv‡b Piggv‡bi Rb¨ – 2x + 2 = 0 myZivs x = 1  

 

we›`y‡Z ivwkgvjvwUi Mwiógvb Av‡Q Ges Mwió gvb = – 12 + 2.1+ 3 = 4 

 

D`vniY 3:x5 – 4x4 + 3x2 – 6x + 2 †K fvRK x + 5 Øviv ms‡kølY cÖwµqvq fvM Kiæb| 

mgvavb: ms‡kølY cÖwµqvq fvM Kivi Rb¨ cÖ̀ Ë eûc`xwUi mnM I aªæeK c`‡K wb‡Pi AvKv‡i mvRvB  

 1 –4 0 3 –6 2 
–5  –5 45 –225 1110 –5520 
 1 –9 45 –222 1104 –5518 

myZivs fvMdj = x4 – 9x3 + 45x2 – 222x + 1104 Ges fvM‡kl = – 5518  
c×wZ:cÖ̀ Ë eûc`x mgxKi‡Yi evgc‡¶i mnM I aªæeK c`¸‡jv avivevwnKfv‡e (Abycw¯’Z c‡`i ¯’‡j k~b¨ a‡i) 

emv‡Z nq| AZtci ax + bAvKv‡i fvRK n‡j QK Abymv‡i Q‡Ki evB‡i 
b
aemv‡Z nq| AZtci 

– b
a Gi mv‡_ 

m‡e©v”P NvZ wewkó c‡`i mn‡Mi mv‡_ ¸Y K‡i cieZx© c‡`i mn‡Mi wb‡P ewm‡q †hvM Ki‡Z nq| Gi ci 

cvV 3.9 
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†hvMd‡ji mv‡_ Avevi
b
a¸YK‡i cieZx© mn‡Mi wb‡P ewm‡q †hvM Ki‡Z nq| Gfv‡e avivevwnKfv‡e cÖwµqv 

Pvwj‡q aªæeK c‡`i wbP ch©šÍ †h‡Z nq Ges Gi †kl †hvMdjB n‡e fvM‡kl|  

gšÍe¨:weÁvbx m¨vi AvBR¨vK wbDUb (1642 – 1727) me©cÖ_g G c×wZi D™¢veb K‡ib| 

 

D`vniY 4: 4x3 – 24x2 + 23x + 18 = 0 mgxKiYwUi g~j¸‡jv mgvšÍi cÖMgYfz³ n‡j mgvavb Kiæb| 

mgvavb:†h‡nZz cÖ̀ Ë mgxKiYwUi g~j¸‡jv mgvšÍi avivfz³ myZivs aiæb g~j¸‡jva – k, a, a + k 

a – k + k + a + k = – 
–24

4   =6  ev, a = 2  

Avevi, (a – k).k.(a + k) = 
–18

4     ev, k = ± 
5
2   

k = 
5
2  ai‡j, a – k = 2 – 

5
2  = – 

1
2   Ges a + k = 2 + 

5
2  = 

9
2   

Gesk= –
5
2  ai‡j, a– k=2 + 

5
2  = 

9
2   Ges a+k = 2 – 

5
2  = – 

1
2   

myZivs g~j¸‡jv, – 
1
2 , 2, 

9
2    

gšÍe¨ : PZzN©vwZK mgxK‡Yi g~j¸‡jv mgvšÍi cÖMgYf~³ n‡j g~j¸‡jv‡K a – 3k, a – k, a + k, a + 3k ai‡j  

mgxKiYiwU mn‡R mgvavb Kiv hvq| 

D`vniY 5: x3 + px2 + qx + r = 0 Gi g~j¸‡jva, b, cn‡j 

a
b + c , 

b
c + a , 

c
a + b  g~jwewkó mgxKiY wbY©q Kiæb| 

mgvavb:†h‡nZz cÖ̀ Ë mgxKi‡Yi g~j¸‡jva, b, c 
myZivs a + b + c = – p, ab + bc + ca = qGesabc = – r 

GLb aiæby = 
a

b + c  = 
a

a + b + c – a  = 
a

– p – a    ev, a + py + ay = 0  ev, a = 
– py
1 + y  A_©vr x = – 

py
1 + y   

GLb x Gi gvb cÖ̀ Ë mgxKi‡Y emv‡j, (r – pq)y3 + (3r + p3 – 2pq)y2 + (3r – pq)y + r = 0  
PjK cwieZ©b Ki‡j wb‡Y©q mgxKiY, (r – pq) x3 + (3r + p3 – 2pq) x2 + (3r – pq) x + r = 0 
 

D`nviY 6: 2x3– x2 – 22x – 24 = 0 mgxKi‡Yi mgvavb wbY©q Kiæb, hLb ỳBwU g~‡ji AbycvZ 3 t 4| 

mgvavb: GLv‡b2x3 – x2 – 22x – 24 = 0  
g‡b Kiæb mgxKiYwUi, g~jÎq, 3k, 4k Ges 

3k + 4k + = 
1
2ev, 7k +  = 

1
2 = 

1
2 – 7k---------------- (i) 

Avevi, 12k2 + 3k + 4k = 
–22
 2  = – 11    12k2  + 7k  = – 11 --------------- (ii) 

GLb (i) bs I (ii) bs n‡Z cvB, 12k2 + 7k



1

2 – 7k  = –11 ev, 24k2 + 7k – 98k2 = – 22 

ev, 74k2 – 7k – 22 = 0 ev, (2k + 1) (37k – 22) = 0    k = – 
1
2 , 

22
37 

hLb k =– 
1
2ZLb=

1
2 +

7
2=

8
2=4 ,  

Avevi, hLb k = 
22
37ZLb = 

1
2 – 7 

22
37 = 

1
2 – 

154
37  = – 

271
74 ,  

 g~~j¸‡jv,– 
3
2, – 2, 4 A_ev,

66
37 ,

88
37 , – 

271
74  

GLv‡b g~jÎ‡qi ¸Ydj = 12,  wKš‘ – 
3
2 (–2)  4 = 12 Ges 

66
37

88
37





271
74  12 
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myZivs wb‡Y©q g~jÎq– 
3
2 , – 2, 4 

 

D`vniY 7:3x3 – 26x2 + 52x – 24 = 0 mgxKiYwUi g~j¸‡jv ¸‡YvËi †kªYxfy³ n‡j g~j¸‡jv wbY©q Kiæb| 

mgvavb: †h‡nZz 3x3 – 26x2 + 52x – 24 = 0 Gi g~j¸‡jv ¸‡YvËi †kªYxfy³, myZivs aiæb g~j¸‡jv

a
k , a, ak 


a
k + a + ak = 

26
3 --------------- (i)     

a
k .a + 

a
k . ak + a. ak = 

52
3 --------------- (ii)  

Ges

a
k . a. ak = 

24
3 ev,a3 = 8     a = 2 

GLb (i) bs mgxKiY †_‡K cvB, a (
1
k + 1 + k) = 

26
3 ev, 2(

1
k + 1 + k) = 

26
3  

mgvavb K‡i cvB, k = 3 ev,k = 
1
3; 

myZivs wb‡Y©q g~j¸‡jv n‡jv: 

2
3 , 2, 6 

gšÍe¨: PZzN©vwZK mgxKi‡Yi g~j¸‡jv ¸‡YvËi avivq _vK‡j 

a
k3 , 

a
k , ak, ak3

ai‡j mgvavb mn‡R Kiv hvq| 

 

D`vniY8:ax2 + bx + c = 0 mgxKi‡Yi g~jØq ,  Ges c Ak~b¨ n‡j cÖgvY Kiæb †h, 

 (a + b)–2+(a + b)–2 = 
b2 – 2ac

a2c2   

mgvavb: cÖ̀ Ë mgxKiYax2 + bx + c = 0 -------------- (1) 
†h‡nZz (1) bs Gi g~jØq  I  

 g~jØ‡qi †hvMdj + = – 
b
a Ges ¸Ydj  = 

c
a  

GLb, + = – 
b
a  

ev, a + a = – b 
ev, a + b = – a 
ev, (a + b)–2 = (– a)–2 

ev, (a+b)–2=
1

a22  --------------- (2) 

Avevi,  +  = – 
b
a  

ev, a + a = – b 
ev, a + b = – a 

ev, (a+b)–2=(–a)–2=
1

a22  ----------- (3) 

(2) bs Ges (3) †hvM K‡i cvB, 

 (a + b)–2 + (a + b)–2 = 
1

a22  + 
1

a22  = 
2 + 2

a222   = 
( + )2 – 2

a2.()2    

  =

2

2
2

2

.

2

a
ca

a
c

a
b














 

 = 
b2 – 2ac

a2c2   (cÖgvwYZ) 

D`vniY9:a, b ev Í̄e msL¨v n‡j cÖgvY Kiæb †h, 2bx2 + 2 (a + b)x + 3a = 2b mgxKi‡Yi g~j¸‡jv ev¯Íe msL¨v 

n‡e| mgxKi‡Yi GKwU g~j AciwUi wØ¸Y n‡j cÖgvY Kiæb †h, a = 2b A_ev 4a = 11b 
mgvavb : cÖ̀ Ë mgxKiY2bx2 + 2 (a + b)x + 3a – 2b = 0 -------------------- (1) 
(1) bs mgxKi‡Yi c„_vqK= {2 (a + b)}2 – 4. 2b. (3a – 2b)} 
  = 4 (a + b)2 – 8b (3a – 2b)= 4 (a2 + 2ab + b2) – 24ab + 16b2 
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  = 4a2 + 8ab + 4b2 – 24ab + 16b2= 4a2 – 16ab + 20b2 
  = 4 (a2 – 4ab + 5b2)= 4 {a2 – 2.a.2b + (2b)2 + b2}= 4 {(a – 2b)2 + b2} 
Bnv me©̀ vB †hvM‡evaK| A_©vr c„_vqK > 0, myZivs (1) bs mgxKi‡Yi g~j¸‡jv ev¯Íe n‡e| 

kZ©vbymv‡i, (1) bs Gi GKwU g~j AciwUi wØ¸Y| 

g‡b Kiæb, g~jØq  Ges 2 

 g~jØ‡qi †hvMdj  + 2 = – 
2 (a + b)

2b   = – 
a + b

b   

  ev, 3 = – 
a + b

b   = – 
a + b

3b   

g~jØ‡qi ¸Ydj .2 = 
3a – 2b

2b   

   22 = 
3a – 2b

2b   

 ev, 2 
2

3 













 


b
ba = 

3a – 2b
2b   [ Gi gvb ewm‡q] 

 ev, 2 
a2 + 2ab + b2

9b2   = 
3a – 2b

2b   

 ev, 4 (a2 + 2ab + b2) = 9b (3a – 2b) 
 ev, 4a2 + 8ab + 4b2 = 27ab – 18b2 
 ev, 4a2 – 19ab + 22b2 = 0 
 ev, (a – 2b) (4a – 11b) = 0 
 a – 2b = 0 A_ev 4a – 11b = 0 
 a = 2bA_ev 4a = 11b 

D`vniY 10:4x2 – 6x + 1 = 0 mgxKi‡Yi gyjØq ,  n‡j  + 
1
  Ges  + 

1
 g~j wewkó mgxKiYwU wbY©q Kiæb | 

mgvavb : cÖ̀ Ë mgxKiY 4x2–6x+1=0 ------------------ (1) 
†h‡nZz (1) bs mgxKi‡Yi g~jØq I  

 +  = – 
– 6
4   = 

3
2 Ges  = 

1
4  

Avgv‡`i  + 
1
 Ges  + 

1
 g~j wewkó mgxKiY wbY©q Ki‡Z n‡e| 

 wb‡Y©q mgxKiY- 

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

ev, 011112 





 




























 xx  

ev, x2 – 








( + ) + 



1

 + 
1
 x +  + 1 + 1 + 

1
  = 0 

ev, x2 – 






3

2 + 
 + 
  x + 

1
4  + 2 + 

1
1
4

  = 0ev, x2  







3

2 + 

3
2
1
4

 x + 
1
4  + 2 + 4 = 0 

ev, x2 –



3

2 + 
3
2  4  x + 

1
4  + 6 = 0ev,x2 – 



3 + 12

2 x + 



1 + 24

4  = 0 

ev, 4x2 – 30x + 25 = 0  
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D`vniY 11:Ggb GKwU mgxKiY wbY©q Kiæb hvi g~jØq h_vµ‡g x2 – 2ax + a2 – b2 = 0 mgxKi‡Yi g~jØ‡qi 

mgwó I AšÍid‡ji ciggv‡bi mgvb n‡e| 

mgvavb : cÖ̀ Ë mgxKiYx2 – 2ax + a2 – b2 = 0 --------------- (1) 
g‡b Kiæb(1)  Gi g~jØq  I | 

 g~jØ‡qi †hvMdj + = 





 

1
2a = 2aGes g~jØ‡qi ¸Ydj . = 

a2 – b2

1   = a2 – b2 

Ggb GKwU mgxKiY wbY©q Ki‡Z n‡e hvi g~jØq n‡e | + | Ges | – | 
 wb‡Y©q mgxKiY 

 x2–{| + | + | – |}x + | + | | – | = 0 

ev,

    0424 222 






   axx  

ev, 

        0422422 2222222 






  baaaxbaaax  

ev, 044424442 2222222 




  baaaxbaaax  

ev, 04242 222 




  baxbax  

ev,   022222  baxbax  

ev, x2 – {2a + 2b}x + 2a. 2b = 0 
ev, x2 – 2(a + b)x + 4ab = 0 
 
 

 

 cv‡VvËi g~j¨vqb 3.9- 

 

1. (a) wb‡Pi m¤úK©¸‡jv A‡f` wKbv cix¶v Kiæb: 
 (i) (x – 3)2 – (x + 3)2 + 12x = 0  

 (ii) 
(x – a) (x – b)
(c– a) (c – b)   c + 

(x – c) (x – a)
(b – c) (b – a)  b + 

(x – b) (x – c)
(a – b) (a – c)  a = x 

 (b) g~‡ji cÖK…wZ wbY©q Kiæb Ges x Gi gvb wbY©q K‡i Zv hvPvB Kiæb | 

 (i) 2x2 + 6x + 5 = 0  (ii) x2 + ax + a2 = 0; a ≠ 0  
 (iii) (2 + 5 ) x2 + 12 x + (2 – 5 ) = 0   (iv) x2 + 2 (a + b)x + 2(a2 + b2) = 0  
2. k KZ n‡j wb‡¤œi mgxKiY¸‡jvi g~j (K)ev¯Íe I Amgvb,(L) ev¯Íe I mgvb,(M) RwUj n‡e?  

 (i) kx2 + 3x + 4 = 0  (ii) (3k + 1) x2 + (11 + k) x + 9 = 0 (iii) (k – 1)2 – (k + 2) x + 4 = 0  
3. cÖgvY Kiæb †h, wb¤œwjwLZ mgxKiY mg~‡ni AšÍf©y³ aªæeKmg~n ev¯Íe n‡j g~j¸‡jv me©̀ v ev Í̄e n‡e|  

 (i) 2(a + b) x2 + 2 (a + b + c) x + c = 0  (ii) 2bx2 + 2 (a + b) x + 3a = 2b 
 (iii) (3a –b) x2 + (b – a) x – 2a = 0  (iv) x2 – 2 (p – 2) x + 2p – 10 = 0  
4. (i) a, b, c, kcÖ‡Z¨‡K g~j` Ges bk = k2a + cn‡j †`Lvb †h, ax2 + bx + c = 0 mgxKi‡Yi g~jØq g~j`|  

 (ii) a = b + cn‡j †`Lvb †h, (b – c + a) x2 – (a + b + c) x + (a – b + c) = 0 mgxKi‡Yi g~jØq g~j`|  

 (iii) a, b, cg~j` Ges a + b + c = 0 n‡j †`Lvb †h,(b + c – a) x2 + (c + a – b) x + (a + b – c) = 0 
mgxKi‡Yi g~jØq g~j` n‡e|  

 (iv) cÖgvY Kiæb †h, (a2 – b2) x2 + 2 (a2 + b2) x + a2b2 = 0 mgxKi‡Yi g~jØq g~j` n‡e|  

 (v) (b – c) x2 + (c – a) x + a = bGi g~jØq mgvb n‡j, cÖgvY Kiæba, b, cmgvšÍi avivq Av‡Q|  

5. (i) b = pbv n‡j †`Lvb †h x2 – 2bx + (2b2 – 2pb + p2) = 0 Gi g~jØq ev¯Íe n‡Z cv‡i bv|  
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 (ii) hw` k> 0 Ges 3 Gi †P‡q e„nËi bv nq Zvn‡j †`Lvb †h (k – 2) x2 – 8(8–2k) x – (8–3k) = 0 
mgxKiYwUi g~j¸‡jv ev¯Íe n‡e|  

6. (i) cÖgvY Kiæb †h, px2 – 2qx– p=0 Gi g~jØq ev¯Íe Ges Amgvb n‡j qx2 – 2px + q = 0 mgxKi‡Yi g~jØq 

RwUj msL¨v n‡e|  

 (ii) cÖgvY Kiæb †h, x2 + px + q = 0 mgxKi‡Yi `yBwU wfbœ ev¯Íe g~j _vK‡j, kGi †h †Kv‡bv ev¯Íe gv‡bix2 + 
px+ q + k (2x + p) = 0 mgxKi‡Yi `yBwU wfbœ ev¯Íe g~j _vK‡e|  

 (iii) qx2 + px + q = 0 Gi g~jØq KvíwbK n‡j †`Lvb †h, x2 – 4qx + p2 =0 Gi g~jØq ev¯Íe I Amgvb| 

 (iv) a2x2 + 6abx + ac + 8b2 = 0 Gi g~jØq mgvb n‡j †`Lvb †h, ac (x + 1)2 = 4b2x Gi g~jØq mgvb| 

 (v) x2 + 2rx + pq = 0 mgxKi‡Yi g~jØq ev¯Íe Ges Amgvb n‡j cÖgvY Kiæb †h, 

 x2 – 2(p + q) x + (p2+ q2+ 2r2) = 0 mgxKi‡Yi g~j¸‡jv KvíwbK n‡e| 

 

7. (i) (k + 2) x2 + (3k – 2) x + (2k – 3) = 0 mgxKi‡Yi g~jØq KvíwbK n‡j, kGi gv‡bi mxgv wbY©qKiæb|  

 (ii) x2 – px + q = 0 Gi g~jØq ev¯Íe n‡j †`Lvb †h, pGi gvb 2qGes –qGi g‡a¨ _vK‡Z cv‡i bv|  
 (iii) 2ax (x + nc) + (n2 – 2) c2 = 0 mgxKiYwUi g~jØq ev¯Íe n‡j nGi gv‡bi mxgv wbY©q Kiæb |  

8. (i) a, b, cev Í̄e ivwk n‡j †`Lvb †h, (x – a) (x – b) + (x – b) (x – c) + (x – c) (x – a) = 0 mgxKi‡Yi 

g~j¸‡jv me©̀ vB ev¯Íe| AviI †`Lvba = b = cbv n‡j Gi g~j¸‡jv KLbB mgvb n‡Z cv‡i bv|  

 (ii) cÖgvY Kiæb †h, (a2 + b2) x2 + 2(ac + bd) x + (c2 +d2) = 0 mgxKi‡Yi g~jØq ev¯Íe n‡j Giv ci¯úi 

mgvb n‡e Ges †m‡¶‡Î Gi g~j `yBwUi gvb wbY©q Kiæb |  

 (iii) †`Lvb †h, (a4 + b4) x2 + 4abcdx + (c4 + d4) = 0 Gi g~jØq ev¯Íe n‡j Giv mgvb|  

 (iv) a, b, c¸‡YvËi avivq _vK‡j †`Lvb †h, (a2 + b2) x – 2b (a + c) x + (b2 + c2) = 0 Gi g~jØq mgvb|  

 (v) cÖgvY Kiæb †h, 

1
x – a +

1
x – b  + 

1
x – c  =0 mgxKiYwUi g~jØq ev¯Íe n‡e Ges a=b=cbv n‡j Giv mgvb 

n‡Z cv‡i bv|  

9. (i) (x – a)(x – b)+(x – b)(x – c)+(x – c)(x – a) ivwkwU c~Y©eM© n‡j †`Lvb †h a = b = chLba, b, c 
 (ii) kGi gvb KZ n‡j 4x2 + 4x + 1 – k (x2 – 2x – 8) ivwkwU GKwU c~Y© eM© n‡e|  

 (iii) cÖgvY Kiæb †h, (h2 – a2)x2–2hkx+(k2 –b2) ivwkwU GKwU c~Y© eM© n‡e, hLb 

h2

a2  +
k2

b2  =1  

10. (i) mGi gvb KZ n‡j x2 – 2(5 + 2m) x + 3 (7 + 10m) = 0 mgxKi‡Yi g~jØq mgvb n‡e|  

 (ii) (a2 + b2) x2 – 2 (ac + bd) x + (c2 + d2) = 0 mgxKi‡Yi g~jØq mgvb n‡j †`Lvb †h, atb = ctd 
 (iii) (a2 – bc)x2 + 2 (b2 – ca) x + c2ab = 0 mgxKi‡Yi g~jØq mgvb n‡j cÖgvYKiæb †h,  

 (K) b = 0  A_ev, a3 + b3 + c3 = 3abc   (L) a + b + c = 0  A_ev, a = b = c 
11. (i) hw` x2 + bx + c = 0 mgxKi‡Yi g~jØ‡qi AbycvZ 3 t 4 nq Z‡e †`Lvb †h, 12b2 = 49ac.  
 (ii) x2 – px+q =0 mgxKi‡Yi g~jØq avivevwnK c~Y© msL¨v n‡j cÖgvY Kiæb †h, p2 –4q–1=0  
 (iii) x2 + px + q = 0 mgxKi‡Y GKwU g~j AciwUi eM© n‡j cÖgvY Kiæb †h, p3–q (3p – 1) + q2 = 0  
 (iv) 2x2 – 33x + b = 0 Gi GKwU g~j AciwUi `k¸Y n‡j bGi gvb Ges mgxKi‡Yi g~jØq wbY©q Kiæb |  

 (v) x2 + ax + 8 = 0 Gi GKwU g~j 4 Ges x2 + ax + b = 0 g~jØq mgvb n‡j b Gi gvb wbY©q Kiæb |  

 (vi) kGi gvb KZ n‡j (k2 – 3) x2 + 2kx + (3k – 1) = 0 mgxKi‡Yi g~jØq ci¯úi Dëv n‡e|  

 (vii) kGi gvb KZ n‡j, 3x2 – kx + 4 = 0 mgxKi‡Yi GKwU g~j AciwUi wZb ¸Y n‡e|  

 (viii) a, b, cev Í̄e n‡j †`Lvb †h (a – b – c) x2 + ax + b + c = 0 mgxKiYwUi g~jwU ev¯Íe n‡e| Av‡iv †`Lvb 

†h, g~jØ‡qi GKwU AciwUi wØ¸Y n‡j b + c =
a
3  ev, 

2a
3    

 (ix) ax2 + bx + c = 0 mgxKi‡Yi GKwU g~j AciwUi Dëvi eM© n‡j, cÖgvY Kiæb †h, a3 + c3 + abc = 0  
 (x) 27x2 + 6x – (p + 2) = 0 mgxKi‡Yi GKwU g~j AciwUi e‡M©i mgvb n‡j, pGi gvb wbY©q Kiæb |  

 (xi) x2 – p (x + 1) – c = 0 Gi g~jØq a, bn‡j †`Lvb †h, (a + 1) (b + 1) = 1 – c 
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 AZtci cÖgvY Kiæb 

a2 + 2a + 1
a2+ 2a + c   + 

b2 + 2b + 1
b2 + 2b + c  = 1  

 (xii) ax2 + bx + c=0 mgxKi‡Yi g~jØ‡qi AbycvZ rnq, Z‡e †`Lvb †h, ac (1 + r)2 = b2r 
 (xiii) ax2 + bx + c = 0 mgxKi‡Yi GKwU g~j AciwUi e‡M©i mgvb nq Zvn‡j cÖgvY Kiæb †h,  

 (a) b3 = ac(3b – a – c),  A_ev, a2c + ac2 + b3 =3 abc  (b) c(a – b)3 = a(c – b)3 
 (xiv) x2 – x – 1 = 0 mgxKi‡Yi GKwU g~j n‡j cÖgvY Kiæb †h, Gi Avi GKwU g~j3 – 3n‡e|  

12. (i) ax2 + bx + c = 0 mgxKi‡Yi g~jØq , n‡j cÖgvY Kiæb †h,  

(a) –2 + –2 = 
b2 – 2ac

c2  

 (b) (a + b)2 + (a + b)2 = 
b2 – 21ac

a2c2  (c)    
33

2
3 3

ca
acbbba 

   

 (ii) x2 + px + q = 0 mgxKi‡Yi g~jØq , n‡j 3–1 + –13G gvb wbY©q Kiæb |  

 (iii) x2 – 7x + 2 = 0 mgxKi‡Yi g~jØq , n‡j 

2 – 
3 +  + 

2 – 
3 +   Gi gvb wbY©q Kiæb |  

 (iv) px2 + qx – p=0 mgxKi‡Yi g~jØq ,  n‡j cÖgvY Kiæb †h, (p + q)(p + q)=p2 
 (v) x2 + px + q = 0 mgxKi‡Yi g~jØq , n‡j (  +p)–4 + ( + p)–4

Gi gvb pI qgva¨‡g cÖKvk Kiæb |  

 (vi) x2 – 5x + 7 = 0 mgxKi‡Yi g~jØq , n‡j cÖgvY Kiæb †h, 3 – 3 – 5 (2 + 2) + 7 ( + ) = 0  
 (vii) 6x2 – 6x + 1 = 0 mgxKi‡Yi g~jØq , n‡j cÖgvYKiæb †h,  

 
1
2 (a + b + c2 + d3) + 

1
2 (a + bb + c b3)  = a + 

b
2  + 

c
3  + 

d
4   

 (viii) x2 + px+ q = 0 Gi g~jØq , Ges 2x2 + 10px + q = 0 Gi g~jØq  + 4,  + 4 n‡j †`Lvb †h, p= 2 
Ges q = – 48 

 (ix) 2x2–3x + 6 = 0 Gi g~jØq ,  Ges 2x2+ x + k + 2 = 0 Gi g~jØq  –1, –1 n‡j †`Lvb †h, k = 3  

 (x) ax2 – 3x + 6 = 0 Gi g~jØq ,  n‡j †`Lvb †h, 

a2

b + c – 
a2

b + c  = 0  

 (xi) x2 – 2 (p – 2) x + 2p – 10 = 0 Gi g~jØ‡qi AšÍi 6 n‡j †`Lvb †h, pGi m¤¢ve¨ gvb 1 A_ev 5 

 (xii) x2 – bx + c = 0 Gi g~jØ‡qi AšÍi 1 n‡j cÖgvY Kiæb †h, b2 + 4c2 = (1 + 2c)2 
 (xiii) ax2 + bx + c = 0 Gi g~jØ‡qi AbycvZ mtnn‡j cÖgvY Ki †h, mnb2=ac(m + n)2 

13. (i) ax2 + 2bx + c = 0 mgxKi‡Yi g~jØq , Ges Ax2 + 2Bx2 + C = 0 mgxKi‡Yi g~jØq  + ,  + n‡j 

cÖgvY Kiæb †h, A2 (b2 – ac) = a2 (B2 – AC)  
 (ii) ax2 – bx + c = 0 Gi g~jØ‡qi AšÍi Gesbx2 – cx + a = 0 Gi g~jØ‡qi AšÍi mgvb n‡j cÖgvY Kiæb †h,  

 b4 – a2c2 = 4ab (bc – a2)  

 (iii) x2 + px + q = 0 mgxKi‡Yi g~jØq ,  n‡j cÖgvY Kiæb †h, qx2 – (p2 – 2q) x + q = 0 Gi GKwU g~j 


 

 (iv) x2 – px + q = 0 Ges x2 – qx + p = 0 mgxKi‡Yi g~j¸‡jvi g‡a¨ cv_©K¨ aªæeK n‡j cÖgvY Kiæb †h p = 
qA_ev, p + q + 4 = 0  

 (v) x2 + px + q = 0 Gi g~jØq ,  n‡j †`Lvb †h, (p + q)2 + (p + q)2 = (p4 – 4p2q + 2q2). q-4 
 (vi) cÖgvY Kiæb †h, 2a2x2 + 2abx + b2 – 3a2 = 0 mgxKiYwUi g~jØ‡qi e‡M©i mgwó a, bewR©Z|  

 (vii)x2 – 2px + q = 0 Gi g~jØq ci¯úi mgvb n‡j †`Lvb †h, (1 + y) x2 – 2 (p + y) + (q + y) = 0 
mgxKi‡Yi g~j¸‡jv ev¯Íe I wfbœ wfbœ n‡e, hLb p ≠ 1 Ges y< 0|  

 (viii) ax2 + bx + c = 0 Gi g~jØq p, qn‡j cx2 – 2bx + 4a = 0 Gi g~jØq‡K p, qGi gva¨‡g cÖKvk Kiæb |  

14. ax2 + bx + c = 0 mgxKi‡Yi g~jØq ,  n‡j wb‡¤œi g~j¸‡jv Øviv MwVZ mgxKiYmg~n wbY©q Kiæb |  

 (i)  – 1,  – 1 (ii)  + 1,  + 1 (iii) ( + 4)1  (–4)1 
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 (iv) 

 + 
2  , ab   (v) 

1
3 , 

1
3   (vi)  + 

a2

b   ,  + 
b2

a    

15. x2 + 3x + 2 = 0 Gi g~jØq ,  n‡j ( + )2
Ges ( – )2

g~jwewkó mgxKiYwU wbY©q Kiæb |  

16. g~j` mnM wewkó Ggb wØNvZ mgxKiY wbY©q Kiæb hvi GKwU g~j  

 (i) 3 + 5(ii) 3 – 2 i     (iii) 
1

3 + (–2)
          (iv) 

1
2 (3 + –5)(v) 

1
2 – 5

  

17. (i) †h mgxKi‡Yi g~jØq h_vµ‡g x2 – 2ax = b2 – a2
mgxKi‡Yi g~jØ‡qi mgwó I AšÍid‡ji abvZ¥K gvb, 

†m mgxKiYwU wbY©q Kiæb |  

 (ii) a2 + b2 = 24, ab = 4 n‡j a, bg~j wewkó mgxKiYwU wbY©q Kiæb |  

 (iii) hw` 3p2= 5p + 2 Ges 3q2 = 5q + 2 nq Z‡e †`Lvb †h3p – 2q, 3q – 2pg~jwewkó mgxKiYwU n‡e  

 3x2 – 5x – 100 = 0;  p ≠ 0  
 (iv) a, bGes c, dh_vµ‡g x2 + px – r = 0 Ges x2 + px + r = 0 mgxKiYØ‡qi g~j nq Z‡e cÖgvY Kiæb †h,  

 (a – c) (a – d) = (b – c) (b – d) 
 (v) ax2 + bx + c = 0 mgxKi‡Yi g~j `yBwU , n‡j †`Lvb †h, 2 + , 2 + g~jwewkó mgxKiYwUa2x2 + 

(ab – b2 + 2ca) x + c2 + ca – bc = 0 n‡e Ges hw` mgxKiY `yBwUi wbðvqK h_vµ‡g D1Ges D2nq, Z‡e 

†`Lvb †h, D1 ÷ D2 = (a – b)2
 

18. (i) hw` x2+ px + q = 0 Ges x2+ qx + p = 0 mgxKiYØ‡qi GKwU mvaviY g~j _v‡K, Zvn‡j cÖgvY Kiæb †h, 

G‡`i Aci g~j¸‡jvx2 + x + pq = 0 mgxKiYwU‡K wm× Ki‡e|  

 (ii) †h k‡Z© ax2– bx + c = 0 Ges bx2cx + a = 0 mgxKi‡Yi GKwU mvaviY g~j _v‡K Zv wbY©q Kiæb|  

 (iii) x2– ax + b = 0 Ges x2– bx + a = 0 mgxKi‡Yi †Kej gvÎ GKwU mvaviY g~j _vK‡j cÖgvY Kiæb †h,a + 
b = – 1|AviI †`Lvb †h, Dnv‡`i Aci g~j¸‡jv Øviv x2– x + ab = 0 mgxKiYwU wm× n‡e|  

 (iv) ax2– bx + c = 0 Ges bx2– cx + a = 0 mgxKi‡Yi GKwU mvaviY g~j _vK‡j †`Lvb †h, c + a = ± b 
 (v) ax2+ bx + c = 0 mgxKi‡Yi GKwU g~j cx2+ bx + a = 0 mgxKi‡Yi GKwU g~‡ji wØ¸Y n‡j cÖgvY Kiæb 

†h, 2a = cA_ev (2a + c)2= b2 
 (vi) hw` x2 + kx – 6k = 0 Ges x2 – 2x – k = 0 mgxKiYØ‡qi GKwU mvaviY g~j _v‡K, Z‡e kGi gvb wbY©q 

Kiæb |  

 (vii) hw`px2+ 2x + 1 = 0 Ges x2+ 2x + p = 0 mgxKiYØ‡qi GKwU mvaviY g~j _v‡K, Zvn‡j pGi gvb 

wbY©qKiæb Ges cÖwZ‡¶‡Î mvaviY g~‡ji gvb wbY©q Kiæb |  

 (viii) hw`x2– ax + b = 0 Ges x2+ bx + a = 0 (a ≠ b) mgxKiYØ‡qi GKwU mvaviY g~j _v‡K Z‡e cÖgvY Kiæb 

†h, 2x2+ (a + b) x = (a + b)2
mgxKi‡Yi mgvavb x = 1 Ges x = – 0.5 n‡e|  

 (ix) †h k‡Z© px2 + qx + 1 Ges qx2 + px + 1 ivwkØ‡qi GKwU mvaviY GKNvZ Drcv`K _vK‡e Zv 

wbY©qKiæb| 
 (x) p + q + r = 0 n‡j cÖgvY Kiæb †h, x2 + px + qr = 0, x2 + qx + pr = 0 Ges x2+ rx + pq = 0 mgxKi‡Yi 

cÖwZ‡Rvovi GKwU K‡i mvaviY g~j Av‡Q|  

 (xi) kGi gvb KZ n‡j x2 – kx – 21 = 0 Ges x2 – 3kx + 35 = 0 Gi GKwU mvaviY g~j _vK‡e|  

19. (i) k-Gi gvb KZ n‡j (k+1) x2 + 2 (k + 3) x + 2k + 3 ivwkwU GKwU c~Y© eM© ivwk n‡e Zv wbY©q Kiæb |  

 (ii) xev¯Íe n‡j †`Lvb3x2 + 6x + 7 ivwkwUi gvb me©̀ vB abvZ¥K n‡e Ges Gi me©wb¤œ gvb KZ n‡e?  

 (iii) xGi ev¯Íe gv‡bi Rb¨ 5xx2
ivwkwUi m‡e©v”P gvb wbY©qKiæbGes m‡e©v”Pgv‡bi Rb¨ x Gi gvb KZ?  

 (iv) xev¯Íe n‡j †`Lvb †h, 

2x2 – 2x + 4
x2 – 4x + 3   Gi gvb 1 Ges – 7 Gi g‡a¨ _vK‡Z cv‡i bv|  
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e¨envwiK  

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 †jLwP‡Îi mvnv‡h¨ mgxKi‡Yi g~‡ji Avmbœgvb wbY©q Ki‡Z cvi‡eb| 

 

gyL¨ kã  

mgxKiY, g~j, Avmbœgvb 

 

 

 g~jcvV- 

 

eûc`x mgxKi‡Yi ev¯Íe g~‡ji Avmbœ gvb wbY©q 

(1) ev¯Íe g~‡ji Ae¯’vb wbY©q: f(x) = 0 eûc`x mgxKi‡Yi f(x) dvsk‡b x-Gi gvb h_vµ‡g `yBwU ev¯Íe msL¨v a 

Ibemv‡j, 

(i) hw` f(a) I f(b) GKB wPýwewkó nq A_©vr, f(a). f(b) > 0 nq Zvn‡j a Ib msL¨vØ‡qi g‡a¨ f(x) = 0 mgxKi‡Yi 

†Rvo msL¨K ev¯Íe g~j _vK‡e wKsev Av‡`Š †Kvb g~j _vK‡e bv| 

(ii) hw` f(a) I f(b) ci¯úi wecixZ wPý wewkó nq A_©vr, f(a). f(b) < 0 nq; Zvn‡j aI b msL¨vØ‡qi g‡a¨ f(x) = 
0 mgxKi‡Yi AšÍZ GKwU g~j ev we‡Rvo msL¨K g~j _vK‡e| 

Avevi y = f(x) mgxKi‡Yi †jLwPÎ x A¶‡K †h mKj we›`y‡Z †Q` K‡i, †mB mKj we› ỳi fy‡Ri Avmbœ gvbB f(x) = 
0 mgxKi‡Yi g~‡ji Avmbœ gvb| 

 

(2) †j‡Li mvnv‡h¨ mgxKi‡Yi g~‡ji Avmbœgvb wbY©q 

aiæb cÖ̀ Ë mgxKiYwU f(x) = 0| GLb QK KvM‡R myweavgZ †¯‹j wb‡q 

f(x) = 0 mgxKi‡Yi †jLwPÎ A¼b Kiæb, hv aiæbX A¶‡K ¯úk© ev 

†Q` K‡i| myZivs ¯úk© we›`y ev †Q`we›`yi fyRB mgxKiYwUi g~j 

wb‡`©k K‡i| †jLwPÎ n‡Z G gvb wbY©q Ki‡j mKj †¶‡Î m¤ú~Y© 

mwVK nq bv GRb¨ †jLwPÎ n‡Z cÖvß gvb¸‡jv Avmbœ gvb wn‡m‡e 

we‡ewPZ nq| 

†jLwP‡Î †`Lv hvq f(x) = 0  Øviv GKwU Awew”Qbœ eµ‡iLv m~wPZ 

n‡q‡Q Ges Gi g~j¸‡jvx = a, b, c 

 

 

(3) wØwefw³KiY c×wZ 

f(x) = 0 eûc`xwU‡Z f(a) I f(b) wecixZ wPý wewkó nq Zvn‡j aI b  Gi g‡a¨ f(x) = 0 mgxKi‡Yi we‡Rvo 

msL¨K ev AšÍZ GKwU g~j _vK‡e| GLb aiæb a Ib Gi ga¨eZ©x g~jwUi gvb x0 = 
a + b

2 | Zvn‡j f(x0) = 0 n‡j 

x0-Bf(x) = 0 mgxKi‡Yi g~j| Avevi f(a)  0, f(b)  0 Ges  f(x0)  0 n‡j g~jwU aGes x0 Gi g‡a¨ Ae¯’vb Ki‡e; 

wKš‘ f(x0)  0 n‡j g~jwU x0 Ges b Gi g‡a¨ Ae¯’vb Ki‡e| Avevi hw` aI x0 Gi ga¨eZ©x g~jwU x1 = 
a + x0

2 nq, 

Zvn‡j DcwiD³ c×wZ‡Z wba©viY Kiv nq †h g~jwU x0 I x1 Gi g‡a¨ ev aGes x1 Gi g‡a¨ Ae¯’vb K‡i| G c×wZ 

evievi cÖ‡qvM K‡i g~‡ji cÖK…Z gv‡bi AwZ wbKUeZ©x Avmbœ gvb wbY©q Kiv nq| G c×wZ‡KB wØwefw³KiY c×wZ 

cvV 3.10 
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ejv nq| 

 

 

mgm¨v bs - 3.1 ZvwiL: 

 

mgm¨v:wØwefw³KiY c×wZ‡Z x3 – 4x – 9 = 0  mgxKi‡Yi AšÍZ GKwU ev¯Íe g~‡ji gvb Avmbœ Pvi `kwgK ¯’vb 

ch©šÍ wbY©q Ki| 

mgvavb:  ZË¡: g‡b Kiæb, f(x) = 0 GKwU eûc`x| Avevi aiæb, a I b ev¯Íe msL¨v Gesf(a)  0, f(b)  0 n‡jf(x) 

= 0  mgxKi‡Yi GKwU g~j aGes b Gi g‡a¨ we`¨gvb| Avevi hw` f(a) > 0 Ges f



a + b

2  0 nq, Zvn‡j f(x) = 0 

mgxKi‡Yi GKwU ev¯Íe g~j aGes 

a + b
2  Gi g‡a¨ _vK‡e| Avevi f(b) < 0 Ges  f



a + b

2  0 n‡j, f(x) = 0 

mgxKi‡Yi GKwU ev¯Íe g~j 

a + b
2  Ges b Gi g‡a¨ _vK‡e| 

Kvh©c×wZ:1.f(x) = x3 – 4x – 9 dvsk‡b x Gi wewfbœ gvb ewm‡q x Gi `yBwU gvb 2.7 Ges 2.75 wbY©q Kiæb hv‡Z 

f(2.7) Ges f(2.75) wecixZ wPýwewkó nq| Zvn‡j mgxKiYwUi GKwU ev¯Íe g~j 2.7 Ges 2.75 Gi g‡a¨ Av‡Q| 

2. AZtci f



2.7 + 2.75

2  A_©vr  f(2.725) Gi wPý wbY©q Kiæb Ges f(2.7) Ges f(2.75) Gi wP‡ýi mv‡_ Zzjbv 

K‡i g~‡ji Ae¯’vb wbY©q Kiæb| 

3. G c×wZi evievi cÖ‡qvM K‡i g~‡ji  Giƒc Ae¯’vb mxgv wbY©q Kiæb hv‡Z `kwg‡Ki ci AšÍZ cuvPwU AsK 

(signifcant digits) _v‡K| 

4. `kwg‡Ki ci cÂg ¯’v‡bi AsKwU cuvP A_ev Z`‡c¶v e„nËi n‡j `kwg‡Ki ci PZz_© ¯’v‡bi As‡Ki mv‡_ 1 

†hvM K‡i Avmbœ gvb wbY©q Kiæb| `kwg‡Ki ci cÂg ¯’v‡bi AsKwU 5 A‡c¶v ¶z`ªZi n‡j PZz_© ¯’v‡bi As‡Ki 

†Kvb cwieZ©b bv K‡iB Avmbœ gvb wbY©q Kiæb| 

djmsKjb:aiæb, a = 2.7, b = 2.75GLb f(2.7) = –0.117 Ges f(2.75) =0.796875 

†h‡nZz f(2.7) < 0, f(2.75) > 0  myZivs 2.7 Ges 2.75 Gi g‡a¨ GKwU g~j we`¨gvb 

wØwefw³KiY c×wZ:  1g Avmbœ gvb x0 = 
a + b

2  = 2.725,†hLv‡b f(x0) = 0.334828125  

myZivs x0 Ges a Gi g‡a¨ GKwU ev¯Íe g~j i‡q‡Q| 

†h‡nZz f(x0). f(a) < 0 2q Avmbœ gvb x1 = 
x0 + a

2  = 2.7125,†hLv‡b f(x1) = 0.107642578  

†h‡nZz f(x1). f(a) < 0  3q Avmbœ gvb x2 = 
x1 + a

2  = 2.70625,†hLv‡b f(x2) = – 4.99585  10–3 

†h‡nZz f(x2). f(x1) < 0  4_© Avmbœ gvb x3 = 
x2 + x1

2  = 2.709375,†hLv‡b f(x3) = 0.05124998804  

†h‡nZz f(x3). f(x2) < 0  5g Avmbœ gvb x4 = 
x3 + x2

2  = 2.7078125,†hLv‡b f(x4) = 0.023104236  

†h‡nZz f(x4). f(x2) < 0  6ô Avmbœ gvb x5 = 
x4 + x2

2  = 2.70703125,†hLv‡b f(x5) = 9.0492367  10–3 

†h‡nZz f(x5). f(x2) < 0  7g Avmbœ gvb x6 = 
x5 + x2

2  = 2.706640625,†hLv‡b f(x6) = 2.0254546 10–3 

†h‡nZz f(x6). f(x2) < 0  8g Avmbœ gvb x7 = 
x6 + x2

2  = 2.706445313,†hLv‡b f(x7) = – 1.4855072  10–3 

†h‡nZz f(x7). f(x6) < 0  9g Avmbœ gvb x8 = 
x7 + x6

2  = 2.706542969,†hLv‡b f(x8) = 2.699007  10–3 

†h‡nZz f(x8). f(x7) < 0  10g Avmbœ gvb x9 = 
x8 + x7

2  = 2.706494141,†hLv‡b f(x9) = – 6.078181  10–3 
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†h‡nZz f(x9). f(x8) < 0  GKv`k Avmbœ gvb x10 = 
x9 + x8

2  = 2.706518555,†hLv‡b f(x10) = – 1.689636  10–4 

†h‡nZz f(x10). f(x8) < 0Øv`k Avmbœ gvb x11 = 
x10 + x8

2  = 2.706530762,†hLv‡b f(x11) = – 5.923938957  10–5 

†h‡nZz f(x11). f(x10) < 0 Î‡qv`k Avmbœ gvb x12 = 
x11 + x10

2  = 2.706524659  

myZivs cÖ̀ Ë mgxKi‡Yi GKwU g~‡ji Avmbœgvb x12 =2.70652 
 

mgm¨v bs - 3.2 ZvwiL: 

 

mgm¨v:†jLwPÎ A¼b K‡i  x3 –x2 + 4x – 3 = 0 mgxKi‡Yi GKwU ev¯Íe g~‡ji Avmbœ gvb Pvi `kwgK ¯’vb ch©šÍ 

wbY©q Kiæb| 

ZË¡:aiæbf(x) = x3 – x2 + 4x – 3 = 0 cÖ̀ Ë mgxKi‡Y x Gi wewfbœ 

gvb ewm‡q y Gi gvb wbY©q K‡i we›`y¸‡jv QK KvM‡R ewm‡q 

we›`y¸‡jv‡K mylgfv‡e †hvM Ki‡j eµ‡iLwU X A¶‡K †h we›`y‡Z 

†Q` K‡i †mB we›`yi fyRB mgxKiYwUi g~j wb‡`©k K‡i| 

†jLwPÎv¼b Kvh©c×wZ: 
1.x Gi wfbœ wfbœ ev¯Íe gv‡bi Rb¨ y = x3 – x2 + 4x – 3 mgxKiY n‡Z 

y Gi wfbœ wfbœ gvb wbY©q Kiæb I (x, y) we›`y¸‡jv wbY©q Kiæb| 

2.QK KvM‡R x-A¶ eivei 3 eM©evû = 1 GKK Ges y-A¶ eivei 5 

eM©evû = 1 GKK †¯‹j wbe©vPb K‡i QK KvM‡R H †¯‹‡j (x, y) 
we›`y¸‡jv ’̄vcb Kiæb| f(x) = 0 mgxKiYwUi †jLwPÎ †h we›`y‡Z x 
A¶‡K †Q` K‡i †mB †Q`we›`yi fy‡Ri Avmbœ gvbB ev¯Íe g~‡ji Avmbœ 

gvb| 

3. ’̄vwcZ we› ỳ̧ ‡jv ms‡hvRb K‡i †jLwPÎ A¼b Kiæb| 

 

†¯‹j : ¶y`ª e‡M©i 5 N‡ii ˆ`N¨ = 1 

GKK 

dj msKjb:y = x3 – x2 + 4x – 3 
x 0 –1 1 2 3 
y – 3 – 9 1 9 27 

ch©‡e¶Y I gšÍe¨: †jLwPÎwU x A¶‡K A, we›`y‡Z †Q` K‡i‡Q| A we›`y‡Z 0 x 1, g~‡ji Avmbœ gvb wbY©q Kiv 

nj| 

g~‡j¨i Avmbœ gvb wbY©‡qi Kvh©c×wZ: 

1. 0I 1 Gi g‡a¨ xGi wfbœ wfbœ gvb a‡i Lye wbKUeZ©x x Gi †h `yBwU gv‡bi Rb¨ f(x) Gi wPý wecixZ, Zv‡`i 

gvb n‡Zx Gi ev¯Íe g~‡ji gvb GK `kwgK ¯’vb ch©šÍ wbY©q Kiæb| 

2. GB c×wZ evievi cÖ‡qvM K‡i cuvP `kwgK ¯’vb ch©šÍx Gi gvb wbY©q Kiæb Ges Zv n‡Z Pvi `kwgK ¯’vb ch©šÍ 

Avmbœ gvb wbY©q Kiæb| 

x = a x = b f(a) f(b) f(a). f(b) 
wm×všÍ 

0.5 1 – 1.125 4 – ve 0.5 Ges 1 Gi g‡a¨ g~j we`¨gvb 

0.75 0.8 – 0.09862 0.072 – ve 0.75 Ges 0.8 Gi g‡a¨ g~j we`¨gvb 

0.76 0.8 – 0.14062 0.072 – ve 0.76 Ges 0.8 Gi g‡a¨ g~j we`¨gvb 

0.76 0.78 – 0.09862 – 0.138 + ve 0.76 Ges 0.78 Gi g‡a¨ g~j we`¨gvb †bB 
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0.77 0.79 – 0.0563 0.289 – ve 0.77 Ges 0.78 Gi g‡a¨ g~j we`¨gvb 

0.78 0.79 – 0.138 0.289 – ve 0.78 Ges 0.79 Gi g‡a¨ g~j we`¨gvb 

f(.78) < 0, f(.79) > 0 myZivs 0.78 Ges 0.79 Gi g‡a¨ mgxKiYwUi GKwU g~‡ji Avmbœgvb 0.785 
 

cybive„wË c×wZ (Newton-Raphson Method) Øviv f(x) = 0 mgxKi‡Yi g~‡ji Avmbœ gvb wbY©q 

aiæbf(x) = 0 GKwU eûc`x mgxKiY Ges y = f(x) GKwU eµ‡iLvi mgxKiY, hv x A¶‡K A we›`y‡Z †Q` K‡i Ges 

H eµ‡iLvi P (x0, y0) we›`y‡Z Aw¼Z ¯úk©K x A¶‡KTwe› ỳ‡Z †Q` K‡i| 

GLb Pwe›`y †_‡KOX Gi Dci PB j¤ ̂A¼b Kiæb| Zvn‡jOB = x0, BP = y0; Avevi, g‡b KiæbOT = x1 
Zvn‡j Pwe›`y‡Z y0 = f(x0) GesP we›`y‡Z ¯úk©‡Ki mgxKiY y – y0 = (x – x0) f(x0) 

Twe› ỳ‡Z y = 0, x = x1 0 – y0 = (x1 – x0) f(x0)ev,x1 – x0 = – 
y0

f(x0)
 = 

f(x0)
f(x0)

x1 = x0 – 
f(x0)
f(x0)

 , f' (x0)  0. 

y = f(x) eµ‡iLvx-A¶‡KAwe›`y‡Z †Q` K‡i; AZGeA we›`y‡Zy = 0ev, 
f(x) = 0 
myZivs †h‡nZzA we›`yi fyRB f(x) = 0 mgxKi‡Yi ev¯Íe g~j| GLb A 

Ges T we›`yØq G‡K Ac‡ii AwZ wbK‡U Ae¯’vb Ki‡e| GLb Dc‡ii 

m~‡Îi mvnv‡h¨x0 n‡Zx1 wbY©q Kivi cix2, x3, x4, ........, xn+1 wbY©q 

Kiæb| 

x2 = x2 – 
f(x1)
f(x1)

 , f(x1)  0., GLv‡b x2 †K g~‡ji cieZ©xAvmbœgvb 

wnmv‡e aiv n‡q‡Q| 

 
x3 = x2 –

f(x2)
f(x2)

  , f(x2)  0   GKBfv‡exn+ 1 = xn –
f(xn)
f(xn)

 , n = 0, 1, 2, ....... Ges  f (xn)  0 

myZivs cybive„wË c×wZ‡Z f(x) = 0 mgxKi‡Yi g~‡ji Avmbœ gvb = xn 

 
 

 

 

 

 

 

 P~ovšÍ g~j¨vqb- 

 

1. ms‡kølY cÖwµqvq fvMdj Ges fvM‡kl wbY©q Kiæb: 

 (i) 4x4 + 7x3 – 3x2 + 5x – 1 †K x – 2 Øviv| (ii) 2x5 + 4x4 – 3x3 + 5x2 – 22 †Kx + 3 Øviv|  

2. (i) Ggb GKwU mgxKiY MVb Kiæb hvi g~j¸‡jv h_vµ‡g 2, –2, 3  
 (ii) Ggb GKwU mgxKiY MVb Kiæb hvi g~j¸‡jvx4 + 2x3 + 3x2 4x + 5 = 0Gi g~‡ji wZb ¸Y|  

 (iii) GKwU mgxKiY MVb Kiæb hvi g~j¸‡jvx4 + 3x3 – 6x2 + 2x – 4 = 0 Gi g~‡ji wecix‡Zi wØ¸Y|  

 (iv) GKwU mgxKiY wbY©q Kiæb hvi g~j¸‡jv8x3– 4x2 + 6x – 1 = 0 mgxKi‡Yi g~j A‡c¶v 

1
2†ewk|  

3. hw` x3 + px2 + qx + r = 0 mgxKi‡Yi g~j¸‡jv, , nq Z‡e wb¤œwjwLZ ivwk¸‡jvi gvb wbY©q Kiæb |  

 (i) 2 + 2 + 2   (ii) ∑2    (iii) ∑22 
4. x3 + px + q = 0 mgxKi‡Yi g~j¸‡jva, b, cnq Z‡e wb‡¤œi ivwk¸‡jvi gvb wbY©q Kiæb |  
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 (i) ∑ 
1

a + b    (ii)  ∑ 
1

a + b – c   (iii) (a + b – c) (b + c – a) (c + a – b)   

5. cÖ̀ Ë k‡Z© wb¤œwjwLZ mgxKiY¸‡jvi mgvavb Kiæb: 

 (i) x3 – 3x2 – x + 3 = 0 hvi g~j¸‡jv mgvšÍi avivfz³|  

 (ii) x3 + x2 – 34x + 56 = 0 hvi GKwU g~j Aci g~‡ji wØ¸Y|  

 (iii) 2x3 + 7x2 + 4x – 3 = 0 hvi ỳBwU g~‡ji mgwó – 2|  

 (iv) x4 + 2x3 – 5x2 + 6x + 2 = 0 mgxKiYwU mgvavb Kiæb hvi GKwU g~j – 2 + 3   
 (v) x3 – 5x2 – 16x + 80 = 0 hvi ỳBwU g~‡ji †hvMdj k~b¨|  

 (vi) 2x3 – 15x2 + 37x – 30 = 0 hvi g~j¸‡jv mgvšÍi †kªYxfz³|  

 (vii) 3x3 – 26x2 + 52x – 24 = 0 hvi g~j¸‡jv ¸‡YvËi avivfz³| [ ms‡KZ: g~j¸‡jv


k , , k, ]  

 (viii) x3 – 5x2 – 2x + 24 = 0 hvi ỳBwU g~‡ji ¸Ydj 12. 
 (ix) x4 + 2x3 – 21x2 – 22x + 40 = 0 hvi g~j¸‡jv mgvšÍi †kªYxfz³|  

 (x) 3x3 – 26x2 – 52x – 24 = 0 mgxKiYwUi g~j¸‡jv ¸‡YvËi †kªYxfz³ n‡j g~j¸‡jv wbY©q Kiæb|  

6. x3 + px2 + qx + r = 0 mgxKi‡Yi g~j¸‡jv, ,  n‡j Ggb mgxKiY wbY©q Kiæb hvi g~j¸‡jv wb¤œiƒc: 

 (i) 2, 2, 2  (ii) , ,     (iii)  + ,  + ,  +   (iv) 2 + 2, 2 + 2, 2 + 2 
7. x3 – px2 + qx – r = 0 mgxKi‡Yi g~j¸‡jva, b, cnq Z‡e mgxKiY wbY©q Kiæb  hvi g~j¸‡jv wb¤œiƒc: 

 (i) bc + 
1
a  , ca + 

1
b , ab + 

1
c  (ii) 

a
b + c  , 

b
c + a  , 

c
a + b   (iii) 

a
b + c – a  , 

b
c + a – b  , 

c
a + b – c   

8. x3 + ax + b = 0 mgxKi‡Yi g~j¸‡jv, ,  nq Z‡e Ggb mgxKiY wbY©q Kiæb hvi g~j¸‡jv wb¤œiƒc: 

 (i) ( +  – ), ( +  – ), ( + – )   (ii) ,     (iii) ( – )2, ( – )2, (–)2 

 (iv)  + ,  + ,  +     (v) 
1
a   + 

1
b  , 

1
b  + 

1
g  , 

1
g  + 

1
b    (vi) 

b + g
a2   , 

a + b
g2   , 

 + 
 2  

9. (i) GKwU mgxKiY wbY©q Kiæb hvi g~j¸‡jv2x3 – 5x2 + 7x + 10 = 0 mgxKi‡Yi g~j A‡c¶v 1 K‡i †ewk| 

 (ii) x3 – x – 1 = 0 mgxKi‡Yi g~j¸‡jva, b, cn‡j 

1 + a
1 – a , 

1 + b
a – b  , 

1 + c
1 – c   g~j wewkó mgxKiY wbY©q Kiæb |  

10. (i) g~j¸‡jv ¸‡YvËi cÖMgb †kªYxfz³ n‡j 27x4 – 195x3 + 494x2 – 520x + 192 = 0 †K mgvavb Kiæb |  

 (ii) x4 + x3 – 16x2 – 4x + 48=0 Gi ỳBwU g~‡ji ¸Ydj 6 n‡j mgxKiYwU mgvavb Kiæb |  

 

eûwbe©vPbx cÖkœ 

11. k Gi gvb KZ n‡j (k+1) x2 + 2 (k + 3) x + 2k + 3 ivwkwU GKwU c~Y© eM© n‡e? 

 (K) 3, 2       (L) 3, –2       (M) –3, 2        (N) –3, –2   
12. x2 + ax + b = 0 mgxKi‡Yi `yBwU g~j hw` mgvb nq Ges Aci mgxKiY x2 + ax + 8 = 0 Gi GKwU g~j hw` 4 

nq, Z‡e b Gi gvb KZ? 

 (K) 4       (L) 8       (M) 9        (N) 12   
13. hw` x2 + x + 4 = 0 mgxKi‡Yi g~j  Ges  nq, Z‡e  –  =? 

 (K)  16   (L)  –15 (M)  –20 (N)  15 

14. x2 – 5x – 3 = 0 mgxKi‡Yi g~jØq x1, x2 n‡j 

1
x1

 , 
1
x2

g~jwewkó mgxKiY wK? 

 (K)  3x2–5x+1 = 0       (L) 5x2+x–3 = 0       (M) 3x2+5x–1=0       (N) 5x2–x–3 =0   
15. x2 – 5x – 1 = 0 mgxKi‡Yi g~jØq n‡Z 2 Kg g~jwewkó mgxKiYwU n‡jvÑ  

 (K)  x2+x+7 = 0       (L) x2–x–7 = 0       (M) x2+x–7=0       (N) x2–x+7 =0   
 

m„Rbkxj cÖkœ 
16. f(x) =x2 + px + q = 0 mgxKi‡Yi g~jØq –2, 6  n‡j  
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 (K) p, q Gi gvb wbY©q Kiæb|  

 (L) hw` f(x) = rnq, Z‡e rGi †Kvb gv‡bi Rb¨ mgxKiYwUi †Kv‡bv ev Í̄e g~j _vK‡e bv| 

 (M) p + 2 Ges q – 2 g~j wewkó mgxKiYwU wbY©q Kiæb| 

17. x2 – 5x + 13  = (x – p)2 + q2
 n‡j  

 (K) pGesq Gi gvb wbY©q Kiæb| 

 (L) x2 – 5x + 13  Gi me© wb¤œgvb wbY©q Kiæb|     

 (M) x2 – 5x + 13 eµ‡iLvwU †¯‹P Kiæb| 

18. x3 + px + q = 0 n‡j  

 (K) mgxKiYwUi g~j Ges mn‡Mi ga¨Kvi m¤úK© wjLyb| 

 (L) hw` cÖ̀ Ë mgxKi‡Yi g~jÎq ,,nq Zvn‡j 

1
  +  , 

1
+ , 

1
+  g~jwewkó mgxKiY wbY©q Kiæb| 

 (M) gvb wbY©q Kiæb:


 + + 


+ + 


+ 

 

 

 

 

 

 DËigvjv- 

 

cv‡VvËi g~j¨vqb 3.9 

1. (a) (i) A‡f`    (ii) A‡f`  

 (b) (i) RwUj, Amgvb (ii) RwUj I Amgvb  (iii) Amgvb I Ag~j`  (iv) RwUj I Amgvb|  

2. (i) (K)k<
9
16  (L)k = 

9
16  (M)k>

9
16  

 (ii) (K)k> 85, k< 1;  (L)k = 85   ev,   (M) 1 <k< 85  
 (iii)10  ev, 2;  
7.  (i) 14 >k> 2   (iii) 2 Ges –2 Gi g‡a¨|  

9. (ii)k = 0 3;   10. (i) 2, 
1
2 

11. (iv)45, 1.5, 15,  (v) 9,   (vi) 4 ev 1  (vii) ± 8 (xi) 6 ev –1;  

12.  (ii) 
p4

q – 2 (2p2q)  (iii) 
– 5
4  (v) 

(p4 – 4p2q + 2q2)
q4 ;  

13. (ix) – 
2
p, – 

2
q ;  

14. (i) ax2 + (2a + b) x + a + b + c = 0   (ii) acx2 + b (a + c) x + a2 + b2 + c2 – 2ac = 0;  
 (iii) (25ac – 4ab2) x2 – 3abx + a2  = 0  

(iv) 2a a x2+(b a –2a c ) x–b c  = 0;   
 (v) c3x2 + b (b2 – 3ac) x + a3 = 0;  
15. x2 – 10x + 9 = 0  
16.(i) x2 – 6x + 4 = 0;     (ii) x2– 6x + 11 = 0;   (iii) 11x2 – 6x + 1 = 0  
 (iv) 2x2 – 6x + 7 = 0   (v )x2 + 4x – 1 = 0;   
17. (i) x2 – 2 (a + b) x + 4ab = 0,  (ii)x2 ± 4x + 4 = 0;  
18.(ii)a (a3 + b3 + c3 – 3abc) = 0;  (vi) 0, 3, 8  (vii) – 3, 1 Ges 1, –1;  (ix) 1 + p + q = 0  

19.(i) k = 3, –2;  (ii) 4;   (iii) 
25
4 ,   (v) 5, 

1
5 
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P‚ovšÍ g~j¨vqb 
1. (i)4x3 + 15x2 + 27x + 52, 117.  (ii) 2x4 – 2x3 + 3x2 – 4x + 12, –58;  
2.  (i)x3 – 3x2 – 4x + 12 = 0  (ii) x4 + 6x3 + 27x2 + 108x + 405 = 0  
 (iii) x4 – x3 + 6x2 – 6x – 4 = 0;   (iv) 4x3 – 8x2 + 8x – 3 = 0 
3. (i) p2 – 2q  (ii) 3r – p (iii) q2 – 2pr 
4.  (i) p/q  (ii) p/2q (iii) 8 q,  
5. (M) (i) –1, 1,3.  (ii) 2, 4, –7 (iv) – 2 ± 3 , 1 ± i6;  (v) –4, 4, 5;  (vii) 2/3, 2, 6;  
 (viii) 4, 3, –2;  (ix) –4, –1, 2, 5;  (x) 2/3, 2,6; 
6. (i)x3+ px2 + qx + 8r = 0;  (ii) x3 – qx2 + p2x – r2 = 0;   (iii) x3 + 2px2 (p2 + q) x + (pq – r) = 0;  
 (iv) (p2– 2q – x)3 + (2p – p2) (p2 – 2q – x)2 + (q2 – 2pr) (p2 – 2q–x) –r2 = 0;  
7. (i)rx3– q(r +1) x2+p (r + 1)2x–(r + 1)3 = 0  (ii) (r–pq) x3+ (3r – 2pq + p3) x2 + (3r – pq) x + r = 0  
 (iii) (4pq – p3 – 8r) x3 + (4pq – q3– 12r) x2 + (pq – 6r) x – r = 0;  
8. (i)x3 + 4ax – 8b = 0 (ii)x3 – ax2– b2 = 0  (iii) x3 – 6ax2 + 9a2x + 4a3 + 27b2 = 0.  
 (iv) x3 + ax – b = 0.   (v)b2x3 + 2abx2+ a2x – b = 0;  
 (vi) bx3 – ax2 – 1 = 0  (vii) bx3 + a (1– b)x2 + (1 – b)3 = 0  
 (viii) x3 + 3x2 + 3x + 1 = 0,   (ix) x3 + 2ax2 + a2x – b2 = 0,   
9  (i)2x3 – 11x2 + 23x – 4 = 0,  (ii) x3 + 7x2 – x + 1 = 0,    
10. (i) 8/9, 4/3, 2, 3   (ii) ± 2, 3, – 4  
11. L 12. M  13. L  14. M  15. L  

 

 

 

 

 

 

 
 


