
  

   

 
 

exRMvwYwZK ivwk  

Algebraic Expression 

 

 

f~wgKv 
cvwUMwY‡Z wbw ©̀ó gv‡bi (aªeK) msL¨v Øviv †hvM, we‡qvM, ¸Y, fvM cÖf…wZ cÖwμqv m¤úbœ Kiv nq| wKš‘ exRMwY‡Z 
wbw`©ógv‡bi msL¨v A_©vr 1, 2, 3, .............QvovI a, b, c, x, y, z, α, β BZ¨vw` Bs‡iwR I wMÖK eY©gvjvi Aÿimg~n 
Awbw`©ó msL¨vgv‡bi cÖZxKiƒ‡c e¨eüZ nq| cvwUMwY‡Z ïay k~b¨mn abvZ¥K msL¨vB e¨eüZ nq| wKš‘ exRMwY‡Z 
k~b¨mn abvZ¥K I FYvZ¥K mKj msL¨v e¨eüZ nq| exRMwYZ‡K cvwUMwY‡Zi me©vqbK…Z iƒc ejv hvq| GK ev 
GKvwaK msL¨v I msL¨v wb‡`©kK Aÿi‡K cÖwμqv wPý (+, –, ×, ÷) Gi †h‡Kv‡bv 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‡ÿ‡c ivwk ejv nq| †hgb, 5x, 2x + y, 3x + 5y2 – a +√  BZ¨vw` cÖwZwUB GK GKwU exRMvwYwZK ivwk| Avevi, 3x 

+ 5y2– a + √   ivwkwU‡Z 3x, 5y2,– a, √  cÖ‡Z¨KwU GK GKwU c` (Term)| GB BDwb‡U Avcbviv eûc`x, 
fvM‡kl I Drcv`K Dccv`¨, mggvwÎK, cÖwZmg I Pμ-μwgK ivwk Ges g~j` fMœvsk I AvswkK fMœvsk m¤ú‡K© 
AewnZ n‡eb| 
 

 
BDwb‡Ui D‡Ïk¨ 

GB BDwbU †k‡l Avcwb- 
 eûc`xi aviYv e¨vL¨v Ki‡Z cvi‡eb, 
 D`vni‡Yi mvnv‡h¨ GK PjKwewkó eûc`x e¨vL¨v Ki‡Z cvi‡eb, 
 eûc`xi ¸Y I fvM e¨vL¨v Ki‡Z cvi‡eb, 
 fvM‡kl Dccv`¨ I Drcv`K Dccv`¨ e¨vL¨v Ges Zv cÖ‡qvM K‡i eûc`xi Drcv`K we‡kølY Ki‡Z 

cvi‡eb, 
 mggvwÎK ivwk, cÖwZmg ivwk Ges Pμ-μwgK ivwk e¨vL¨v Ki‡Z cvi‡eb, 
 mggvwÎK ivwk, cÖwZmg ivwk Ges Pμ-μwgK ivwki Drcv`K wbY©q Ki‡Z cvi‡eb, 
 g~j` fMœvsk‡K AvswkK fMœvs‡k cÖKvk Ki‡Z cvi‡eb| 

 

 
BDwbU mgvwßi mgq BDwbU mgvwßi m‡ev©”P mgq 7 w`b 

 

 GB BDwb‡Ui cvVmg~n 
 cvV 2.1: eûc`x 
 cvV 2.2: fvM‡kl I Drcv`K Dccv`¨ 
 cvV 2.3: mggvwÎK, cÖwZmg I Pμ μwgK ivwk 
 cvV 2.4: g~j` fMœvsk I AvswkK fMœvsk 

 

 
  

BDwbU 
2 
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cvV 2.1 eûc`x  
 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 eûc`xi aviYv e¨vL¨v Ki‡Z cvi‡eb, 
 D`vni‡Yi mvnv‡h¨ GK PjKwewkó eûc`x e¨vL¨v Ki‡Z cvi‡eb, 
 eûc`xi gvÎv ej‡Z cvi‡eb, 
 D`vni‡Yi mvnv‡h¨ ỳB PjKwewkó eûc`x e¨vL¨v Ki‡Z cvi‡eb, 
 D`vni‡Yi mvnv‡h¨ wZb PjKwewkó eûc`x e¨vL¨v Ki‡Z cvi‡eb| 

 

gyL¨ kã  eûc`x, GK PjK, ỳB PjK 
 

 
 g~jcvV-  

 

eûc`x: msL¨v wb‡`©kK GKwU Aÿi cÖZxK PjK (Variable) A_ev aªæeK (Constant) n‡Z cv‡i| hw` Giƒc GKwU 
cÖZxK GKvwaK m`m¨wewkó †Kv‡bv msL¨v †m‡Ui †h‡Kv‡bv Awba©vwiZ m`m¨ wb‡ ©̀k K‡i, Z‡e cÖZxKwU‡K PjK ejv 
nq Ges †mUwU‡K Zvi †Wv‡gb ejv nq| 
†hgb, A = {x  R: 1 < x < 20} GLv‡b, x GKwU PjK Ges x Gi gvb 1 †_‡K eo wKš‘ 20 †_‡K †QvU †h‡Kv‡bv 
ev Í̄e msL¨v| 
Avevi hw` cÖZxKwU GKwU wbw ©̀ó msL¨v wb‡ ©̀k K‡i, Z‡e Zv‡K aªæeK ejv nq| GKwU PjK Zvi †Wv‡gb ev †mU 
†_‡K †h‡Kv‡bv gvb MÖnY Ki‡Z cv‡i| wKš‘ GKwU aªæe‡Ki gvb wbw`©ó _v‡K|  
eûc`x we‡kl ai‡bi exRMvwYwZK ivwk| Giƒc ivwk‡Z GK ev GKvwaK c` _vK‡Z cv‡i| me c`‡KB GK‡Î 
eûc`x e‡j| c`¸‡jv GK ev GKvwaK Pj‡Ki ïaygvÎ AFYvZ¥K c~Y©mvsL¨K NvZ I aªæe‡Ki MyYdj nq| 
 

GK Pj‡Ki eûc`x  
g‡b Kiæb, x GKwU PjK| Zvn‡j 3x+5, x2+4x+2, x3+3x2+2x+8 BZ¨vw` AvKv‡ii ivwk‡K x Pj‡Ki GKgvwÎK, 
wØgvwÎK I wÎgvwÎK eûc`x ejv nq| mvaviYZ eûc`x‡Z Pj‡Ki m‡e©v”P gvÎv ev NvZ hZ _v‡K, Zv‡K ZZ gvwÎK 
eûc`x e‡j| eûc`x‡Z Pj‡Ki gvÎv hZ _v‡K Zvi †P‡q c`msL¨v GK †ewk nq| n gvÎvi eûc`x‡Z c`msL¨v nq n 
+1.   
mvaviYfv‡e, x Pj‡Ki eûc`xi c`mg~n Cxp AvKv‡i nq, †hLv‡b C GKwU (x - ewR©Z) wbw ©̀ó msL¨v (hv k~b¨I n‡Z 
cv‡i) Ges p GKwU AFYvZ¥K c~Y©msL¨v| p k~b¨ n‡j c`wU ïay C nq (KviY,  xº = 1) Ges C k~b¨ n‡j c`wU 
eûc`x‡Z Aby‡jøL _v‡K| Cxp c‡` C  †K xp Gi mnM (coefficient) Ges p †K GB c‡`i gvÎv ev NvZ (degree) 
ejv nq|  
ax4+bx3+cx2 +dx +k GKwU PvigvwÎK eûc`x, hvi c`msL¨v cuvP| Pj‡K m‡e©v”P gvÎvwewkó c`‡K gyL¨ c` I 
gyL¨c‡`i mnM‡K gyL¨mnM Ges k~b¨gvwÎK ev PjKwenxb c`‡K aªæeK ev aªæe c` ejv nq| †hgb, 3x4 + 4x3 + 5x2 
– 8x + 9, x Pj‡Ki GKwU eûc`x, hvi gvÎv 4, gyL¨c` 3x4, gyL¨mnM 3 Ges aªæeK ev aªæec` 9| x3 + 1 GKwU 
wÎgvwÎK eûc`x, c`msL¨v AvcvZ „̀wó‡Z ỳB n‡jI Zvi cÖK…Z c` msL¨v n‡e Pvi| GLv‡b x2 I x Gi mnM k~b¨ aiv 
nq| x Pj‡Ki eûc`x‡Z mvaviYZ x Gi Nv‡Zi Aatμ‡g (A_©vr gyL¨c` †_‡K ïiæ K‡i μ‡g μ‡g aªæec` ch©šÍ) 
eY©bv Kiv nq, A_©vr ax4+bx3+cx2 +dx +k | Giƒc eY©bv‡K eûc`xwUi Av`k© iƒc (Standard form) ejv nq| 
e¨env‡ii myweav‡_©, x Pj‡Ki eûc`x‡K P(x), Q (x), g (x), h (x), f(x) BZ¨vw` cÖZxK Øviv m~wPZ Kiv nq| †hgb, 
P(x) = 5x6+4x4–8x +7.  
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P(x) eûc`x‡Z x Pj‡Ki cwie‡Z© †Kv‡bv wbw`©ó msL¨v a emv‡j eûc`xwUi †h gvb cvIqv hvq, G‡K P(a) Øviv m~wPZ 
Kiv nq| A_©vr, P(a) =  5a6+4a4–8a +7. 

D`vniY 1: hw` P(x) = 32x4 – 16x2+ 8x +7 nq, Z‡e P(0), P(1), P(–1) Ges 







2

1
P  Gi gvb wbY©q Kiæb|  

mgvavb: cÖ`Ë eûc`x‡Z x Gi cwie‡Z© ch©vqμ‡g 0, 1, –1, 
1
2 ewm‡q cvB,  

P (0)  =  32(0)4 –16(0)2+8(0)+7 = 7  
P (1)  =  32(1)4 –16(1)2+8(1)+7 = 31  
P (–1)  =  32(–1)4 –16(–1)2+8(–1)+7 =15  

P 







2

1
  =  32

4

2

1






 4 –16

2

2

1








+8 







2

1
+7 = 32 × 

1
16 –16×

1
4 + 

8
2 +7 = 2 – 4 +4+7 = 9 

 

ỳB Pj‡Ki eûc`x  
†Kv‡bv †Kv‡bv eûc`x‡Z GKvwaK PjKI _vK‡Z cv‡i| †hgb, ax+by+c, ax2+bxy+cy2, 8x3+y3+12x2y+6xy2– 
6x+2 G¸‡jv x I y Pj‡Ki eûc`x| mvaviYfv‡e, Giƒc eûc`xi c`¸‡jv Cxpyq AvKv‡ii nq, †hLv‡b C GKwU 
wbw`©ó msL¨v (aªæeK) Ges p I q AFYvZ¥K c~Y©msL¨v, Cxpyq c‡` C n‡”Q xpyq Gi mnM Ges p + q n‡”Q GB c‡`i 
gvÎv| A_©vr eûc`x‡Z hZwU PjK _v‡K, cÖwZ c‡` we`¨gvb PjK¸‡jvi gvÎvi mgwóB H c‡`i gvÎv| 
m‡e©v”P gvÎvwewkó c‡`i gvÎvB eûc`xi gvÎv| ỳB PjKwewkó eûc`x‡K P(x, y) AvKv‡ii cÖZxK Øviv m~wPZ Kiv 
nq| †hgb,  P(x, y) =  ax2 + bxy + cy2 

 

D v̀niY 2: hẁ  P(x,y) = 8x3+y3+12x2y+6xy2– 6x+2 nq, Z‡e P(1, 0) Gi gvb wbY©q Kiæb|  
mgvavb: cÖ`Ë eûc`x‡Z (x, y) Gi cwie‡Z© (1, 0) ewm‡q cvB,  
P(1, 0) = 8(1)3 +(0)3+12(1)2(0)+6(1)(0)2– 6(1)+2 
 = 8+0+0+0– 6+2 = 10 – 6 = 4. 
 

wZb Pj‡Ki eûc`x  
x, y I z Pj‡Ki eûc`xi c`¸‡jv Cxpyqzr AvKv‡ii nq, †hLv‡b C (aªæeK) c`wUi mnM Ges p, q I r AFYvZ¥K 
c~Y©msL¨v| GKvwaK PjKwewkó eûc`xi NvZ ev gvÎv n‡jv wewfbœ Pj‡Ki gvÎv¸‡jvi †hvMd‡ji m‡e©v”P gvb| A_©vr, 
(p+q+r)  †K Cxpyqzr c‡`i gvÎv Ges eûc`x‡Z DwjøwLZ c`mg~‡ni Mwiô gvÎv‡K eûc`xwUi gvÎv ejv nq| wZb 
PjKwewkó eûc`x‡K P(x, y, z) AvKv‡ii cÖZxK Øviv m~wPZ Kiv nq| †hgb, P(x, y, z) = x3+y3+ z3– 3xyz eûc`xi 
gvÎv 3 Ges P(x, y, z)= 5x3yz2 Gi gvÎv 6|  
 

D`vniY 3: hw` P(x, y, z) = x3+y3+ z3– 3xyz nq, Z‡e P(1, –1, 2) Gi gvb wbY©q Kiæb| 
mgvavb: cÖ`Ë eûc`x‡Z (x, y, z) Gi cwie‡Z© (1, –1, 2) ewm‡q cvB, 
P(1, –1, 2) = (1)3 + (–1)3 + (2)3–3 (1) (–1) (2) = 1 – 1+ 8 + 6 = 14. 

 

  

wkÿv_x©i 
KvR 

1. hw` ƒ(x) = x3– x2+5x +2 nq, Z‡e ƒ(1), ƒ(–1), ƒ(
1
2) Gi gvb wbY©q Kiæb| 

2. hw` P(x, y) = 7x2y –x2y2 nq, Z‡e P(–1, 1) I P(1, 2) Gi gvb wbY©q Kiæb| 

3.  hw` ƒ(x, y, z) = x+y –2z nq, Z‡e ƒ(3, 2, 
1
2) Gi gvb wbY©q Kiæb| 

 

  mvims‡ÿc- 
 eûc`x we‡kl ai‡bi ivwk, GB ivwk‡Z GK ev GKvwaK c` _v‡K| 
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 mvaviYZ eûc`x‡Z Pj‡Ki m‡e©v”P gvÎv ev NvZ hZ _v‡K, Zv‡K ZZ gvwÎK eûc`x e‡j|  
 Cxp eûc`x‡Z C aªæeK| C †K xp Gi mnM e‡j Ges p †K gvÎv ev NvZ e‡j| p GKwU AFYvZ¥K 

c~Y©msL¨v| 
 Pj‡K m‡e©v”P gvÎvwewkó c`‡K gyL¨c` I gyL¨c‡`i mnM‡K gyL¨mnM Ges k~b¨gvwÎK ev PjKwenxb 

c`‡K aªæeK ejv nq|  
 x Pj‡Ki eûc`x‡Z mvaviYZ x Gi Nv‡Zi Aatμ‡g A_©vr ax4+bx3+cx2+dx+k eY©bv‡K eûc`xwUi 

Av`k© iƒc ejv nq|  
 x Pj‡Ki eûc`x‡K mvaviYZ P(x), g(x), ƒ(x) BZ¨vw` cÖZxK Øviv m~wPZ Kiv nq|   
 Cxpyq AvKv‡ii eûc`x‡Z C GKwU wbw`©ó msL¨v (aªæeK) Ges p I q AFYvZ¥K c~Y©msL¨v|   C n‡”Q xpyq 

Gi mnM Ges p + q n‡”Q GB c‡`i gvÎv|  
 ỳB PjKwewkó eûc`x‡K P(x, y) AvKv‡ii cÖZxK Øviv m~wPZ Kiv nq|  

x, y I z Pj‡Ki eûc`xi c`¸‡jv Cxpyqzr AvKv‡ii nq| GLv‡b C aªæeK, c`wUi mnM Ges p , q, r 
AFYvZ¥K c~Y©msL¨v| 

 (p+q+r) †K C xp yq zr c‡`i gvÎv ejv nq Ges P (x, y, z) AvKv‡ii cÖZxK Øviv m~wPZ Kiv nq| 
 

 
 cv‡VvËi g~j¨vqb 2.1- 

 

1. hw` ƒ (x) = 2x2 +7x+5 nq, Z‡e ƒ 







2

1 Gi gvb KZ? 

(K)   4 (L)   3 (M)   2 (N)  1 
2. hw` g (x, y) =3x2–y2+ x–3 nq, Z‡e g(1, –1) Gi gvb KZ?  

(K) 0 (L) 1 (M) –3 (N)  3 
       3x6– 4x5+8x4 – 2x +7 eûc`xwU †_‡K 3, 4 I 5 bs cÖ‡kœi DËi w`b| 
3. eûc`xwUi gyL¨c` †KvbwU? 

(K)   x6 (L)   8 x4 (M)   3x6 (N)  9 
4. eûc`xwUi gvÎv KZ? 

(K)  3 (L)   6 (M)   8 (N)  9 
5. eûc`xwUi gyL¨ mnM KZ? 

(K)  9 (L)   8 (M)   6 (N) 3 
 
 
 

cvV 2.2 fvM‡kl I Drcv`K Dccv`¨ 
 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 fvMm~Î eY©bv Ki‡Z cvi‡eb, 
 mgZv m~Î Kx Zv ej‡Z cvi‡eb, 
 fvM‡kl Dccv`¨ e¨vL¨v Ki‡Z cvi‡eb, 
 Drcv`K Dccv`¨ e¨vL¨v Ki‡Z cvi‡eb, 
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 fvM‡kl I Drcv`K Dccv`¨ cÖ‡qvM K‡i eûc`xi Drcv`K we‡kølY Ki‡Z cvi‡eb, 
 Drcv`K Dccv‡`¨i wecixZ Dccv`¨ eY©bv Ki‡Z cvi‡eb| 

 

gyL¨ kã  fvMm~Î, mgZv m~Î, fvM‡kl Dccv`¨ 
 

 
 g~jcvV-  

 

fvMm~Î: ỳBwU eûc`xi †hvM, we‡qvM, ¸Y I fvM exRMwY‡Zi cÖPwjZ wbq‡g n‡q _v‡K| fv‡Mi †ÿ‡Î fvRK 
eûc`xi gvÎv fvR¨ eûc`xi gvÎvi †P‡q †QvU ev mgvb n‡Z cv‡i| fvM cÖwμqv ZZÿY Pvjv‡Z n‡e, hZÿY bv 
Aewkó eûc`xi gvÎv fvRK eûc`xi gvÎvi †P‡q †QvU nq| fvMdj I fvM‡kl msL¨vi g‡Zv eûc`xi †ÿ‡ÎI fvR¨ 
I fvRK Øviv m¤ú~Y©iƒ‡c wbw ©̀ó n‡q c‡o| mvaviYfv‡e ejv hvq, hw` ƒ(x) I g(x) DfqB x Pj‡Ki eûc`x nq Ges 
(g(x) Gi gvÎv)   (ƒ(x) Gi gvÎv) nq, Z‡e mvaviY wbq‡g g(x) Øviv ƒ(x) †K fvM K‡i fvMdj h(x) I fvM‡kl   

r (x) cvIqv hvq| A_©vr, 
g(x) 

ƒ(x) 
 = h(x) + 

g(x) 

r(x)  
, g(x)  0, †hLv‡b, 

(i)  h(x) I r(x) DfqB x Pj‡Ki eûc`x 
(ii) h(x) Gi gvÎv = ƒ(x) Gi gvÎv – g(x) Gi gvÎv 
(iii) r(x) = 0 A_ev (r(x) Gi gvÎv) < (g(x) Gi gvÎv)  
(iv) mKj x Gi Rb¨ ƒ(x) = g(x) h(x) + r(x) 
gšÍe¨ : (iv) bs wbqg‡K fvR¨ = fvRK × fvMdj + fvM‡kl wn‡m‡e D‡jøL Kiv nq|  
 

mgZv m~Î  
(1) hw` mKj x Gi Rb¨ ax + b = mx+n nq, Z‡e x = 0  I  x = 1 ewm‡q cvIqv hvq,  
 b = n Ges a + b =  m+n hv †_‡K †`Lv hvq †h,  a = m Ges  b = n. 
(2) hw` mKj x Gi Rb¨ ax2 + bx + c = mx2+nx + p nq, Z‡e x = 0 , x = 1 I x = –1 ewm‡q cvIqv hvq, c = p, a 

+ b + c = m + n + p Ges a – b + c = m – n + p hv †_‡K †`Lv hvq †h,  a = m,  b = n Ges c = p. 

(3) mvaviYfv‡e †`Lv hvq †h, hw` mKj x Gi Rb¨ 0a xn + 1a xn-1 + 2a xn-2 + .............. + 1na x+ na = 0p xn +

1p xn-1+ 2p xn-2 + .............. + 1np x+ np  nq, Z‡e 0a = 0p , 1a = 1p , 2a = 2p , ............., 1na = 1np , 

na = np | A_©vr mgZv wP‡ýi Dfq c‡ÿ x Gi GKB Nv‡Zi mnMØq mgvb| 
jÿYxq †h, x Pj‡Ki n gvÎvi eûc`xi eY©bvq mnM¸‡jv‡K 0a (a mve wR‡iv), 1a  (a mve Iqvb), ........ BZ¨vw` 
†bIqv myweavRbK| 
 

mKj x Gi Rb¨ ỳBwU eûc`x P(x) I Q(x) mgvb n‡j, Zv‡`i mgZv‡K A‡f` (identity) ejv nq Ges GwU 
†evSv‡Z A‡bK mgq P(x)   Q(x)  †jLv nq| G‡ÿ‡Î P(x) I Q(x) eûc`x ỳBwU Awfbœ nq|   wPý‡K A‡f` 
wPý ejv nq| mvaviYfv‡e, ỳBwU exRMvwYwZK ivwki mgZv‡K A‡f` ejv nq, hw` ivwk `yBwU‡Z †Kv‡bv GKwU 
Pj‡Ki †Wv‡gb GKB nq Ges PjKmg~‡ni †Wv‡gbfz³ mKj gv‡bi Rb¨ ivwk ỳBwUi gvb mgvb nq| †hgb, x (y + z) 

= xy + xz GKwU A‡f`|  
 

fvM‡kl Dccv`¨ (Remainder Theorem) 
abvZ¥K gvÎvi †Kv‡bv eûc`x ƒ(x) †K (x– a) AvKv‡ii eûc`x Øviv fvM Ki‡j fvM‡kl KZ n‡e Zv fvM bv K‡i 
†ei Kivi m~ÎB n‡jv fvM‡kl Dccv`¨| 
 

cÖwZÁv 1: hw` ƒ(x) abvZ¥K gvÎvi eûc`x nq Ges a †Kv‡bv wbw ©̀ó msL¨v nq, Z‡e ƒ(x) †K (x– a) Øviv fvM Ki‡j 
fvM‡kl ƒ(a) n‡e|  
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cÖgvY: fvRK eûc`x (x– a) Gi gvÎ 1| fvRK eûc`x hw` fvR¨ eûc`xi Drcv`K nq, Z‡e fvM‡kl _vK‡e bv 
A_©vr fvM‡kl n‡e k~b¨| Avi hw` Drcv`K bv nq, Z‡e fvM‡kl _vK‡e Ges Zv n‡e k~b¨gvwÎK eûc`x A_©vr 
Ak~b¨ †Kv‡bv msL¨v (aªæeK)| AZGe,  Dfq‡ÿ‡ÎB fvMdj‡K h(x) Ges fvM‡kl‡K r Øviv m~wPZ K‡i cvIqv hvq,  
ƒ(x) = (x–a). h(x) + r .............. (1) 
(1) bs mgxKi‡Y x = a ewm‡q cvIqv hvq, 
ƒ(a) = (a–a). h(a) + r = 0. h(a) + r = r. 

myZivs, r = ƒ(a)  
AZGe, ƒ(x) †K (x–a) Øviv fvM Ki‡j fvM‡kl nq ƒ(a)| GB m~Î fvM‡kl Dccv`¨ (Remainder Theorem) bv‡g 
cwiwPZ|  
 

D`vniY 1: ƒ( x) = x3 + 3x2 – 3x + 4 eûc`x‡K (x+2) Øviv fvM Ki‡j fvM‡kl KZ n‡e? 
 

mgvavb: GLv‡b ƒ(x) = x3 + 3x2 – 3x + 4 Ges fvRK x + 2 = x– (–2) 
myZivs, fvM‡kl  = ƒ(–2) = (–2)3 + 3(–2)2 – 3(–2) + 4 = – 8 + 12 + 6 + 4 = 14 
 
 

cÖwZÁv 2: hw` ƒ(x) Gi gvÎv abvZ¥K nq Ges a  0 nq, Z‡e ƒ(x) †K (ax + b) Øviv fvM Ki‡j fvM‡kl nq 









a

b
f | 

cÖgvY: fvRK eûc`x ax+b (a  0) Gi gvÎv 1| 

myZivs, aiv hvq †h, ƒ(x) = (ax + b). h(x) + r = a 





 

a

b
x . h(x) + r =  






 

a

b
x . a.h(x) + r 

 ƒ(x) = 





 

a

b
x . a.h(x) + r 

†`Lv hv‡”Q †h, ƒ(x) †K 





 

a

b
x  Øviv fvM Ki‡j fvMdj nq a.h(x) Ges fvM‡kl nq r. 

GLv‡b fvRK = 







a

b
x   

myZivs, fvM‡kl Dccv`¨ Abyhvqx, r = 







a

b
f  

AZGe, ƒ(x) †K (ax+b) Øviv fvM Ki‡j fvM‡kl nq 







a

b
f . 

  

D`vniY 2: ƒ(x) = 16 x2–10x + 3 eûc`x‡K (2x–1) Øviv fvM Ki‡j fvM‡kl KZ n‡e? 
mgvavb: GLv‡b fvR¨ eûc`x ƒ(x) = 16 x2–10x + 3 Ges fvRK eûc`x 2x–1 

 wb‡Y©q fvM‡kl  = ƒ(
1
2) = 16(

1
2) 2–10(

1
2) + 3 = 16 × 

1
4 –10 × 

1
2 + 3 = 4 –5 + 3 = 2. 

 

D`vniY 3: hw` ƒ(x) = x3 + kx2 – 4x – 8 †K (x + 3) Øviv fvM Ki‡j fvM‡kl 4 nq, Z‡e  k Gi gvb KZ?  
mgvavb: ƒ(x) = x3 + kx2 – 4x – 8 †K x+3 ev x – (–3) Øviv fvM Ki‡j fvM‡kl n‡e,  
ƒ(–3) =  (–3)3 + k (–3)2– 4 (–3) – 8 =  – 27 + 9k +12 – 8 = 9k – 23 
kZ©vbymv‡i, 9k – 23 = 4 
ev, 9k = 4 + 23 = 27 
 k = 3. 
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D`vniY 4: hw` ƒ(x) = x3 + 8x2 + 5x + 3 nq Ges ƒ(x) †K x – a I x – b Øviv fvM Ki‡j GKB fvM‡kl _v‡K 
†hLv‡b a  b, Z‡e cÖgvY Kiæb †h, a2+b2+ab+8a+8b+5 = 0.  
mgvavb: ƒ(x) †K x – a Øviv fvM Ki‡j fvM‡kl n‡e ƒ(a) = a3+ 8a2+5a+3 Ges  
ƒ(x) †K x–b Øviv fvM Ki‡j fvM‡kl n‡e ƒ(b) = b3+8b2+5b+3. 
kZ©vbymv‡i, a3+ 8a2+5a+3 = b3+8b2+5b+3. 
ev, a3– b3+ 8(a2– b2) +5(a– b) = 0. 

ev, (a– b) (a2 +ab+b2)+8(a+b) (a– b) +5 (a– b) = 0. 
ev, (a– b) (a2 + b2 + ab +8a +8b +5) = 0. 
  a2 + b2 + ab +8a +8b +5 = 0, †h‡nZz (a– b)  0 A_©vr a  b 
 

  

wkÿv_x©i 
KvR 

1. ƒ(x) = x3– 6x2+5x +12 eûc`x‡K (x–2) Øviv fvM Ki‡j fvM‡kl KZ n‡e? 
2. ƒ(x) = 2x3+x2 – 18x +10  †K (2x+1) Øviv fvM Ki‡j fvM‡kl KZ n‡e? 

 

Drcv`K Dccv`¨ (Factor Theorem) 

cÖwZÁv 3: hw` ƒ(x) abvZ¥K gvÎvi eûc`x nq Ges ƒ(a) = 0 nq, Z‡e ƒ(x) Gi GKwU Drcv`K (x – a ) n‡e| 
cÖgvY: ƒ(x) eûc`x‡K (x – a ) Øviv fvM Ki‡j fvM‡kl  
    = ƒ(a) [fvM‡kl Dccv`¨ Abyhvqx]  
 = 0 [cÖ`Ë kZ© †_‡K] 
A_©vr, ƒ(x) eûc`x (x – a ) Øviv wefvR¨| 
  (x – a ) n‡”Q ƒ(x) Gi GKwU Drcv`K| 
 

D`vniY 5: †`Lvb †h, ƒ(x) = x3 – 6x + 5 eûc`xi GKwU Drcv`K (x – 1)|  
mgvavb: GLv‡b ƒ(1) = (1)3 – 6(1) + 5 = 1– 6 + 5 = 0 

myZivs, Drcv`K Dccv`¨ †_‡K †`Lv hvq †h, ƒ(x)  eûc`xi GKwU Drcv`K (x – 1) | 
 

D`vniY 6: †`Lvb †h, ƒ(x) = 2x4– 3x3– 3x –2 eûc`xi GKwU Drcv`K (2x+1). 

mgvavb: GLv‡b ƒ 







2

1
 = 2 

4

2

1






   –3

3

2

1






 – 3 








2

1
 –2 = 2 × 

1
16 + 3×

1
8 + 3×

1
2  –2   

  = 
1
8 +

3
8 + 

3
2 –2 = 0

8

1616

8

161231






 

myZivs, 





 

2

1
x  ev, 12  (2x + 1) ev, (2x + 1), ƒ(x) Gi GKwU Drcv`K| 

  (2x + 1) cÖ`Ë eûc`xi GKwU Drcv`K| 
 

Drcv`K Dccv‡`¨i wecixZ Dccv`¨ 
cÖwZÁv 4: hw` ƒ(x) eûc`xi (x –a) GKwU Drcv`K nq, Z‡e †`Lvb †h, ƒ(a) = 0. 
cÖgvY: †h‡nZz ƒ(x) eûc`xi GKwU Drcv`K (x –a). 
myZivs Av‡iKwU Drcv`K h(x) cvIqv hvq †hb  
ƒ(x) = (x – a). h(x) 
Dfqc‡ÿ x = a ewm‡q cvIqv hvq, 
ƒ(a) = (a – a). h(a) = 0. h(a) = 0. 
 ƒ(a) = 0 



I‡cb ¯‹zj GmGmwm †cÖvMÖvg 

38 evsjv‡`k Dš§y³ wek¦we`¨vjq 

myZivs, †Kv‡bv eûc`x  ƒ(x), (x – a) Øviv wefvR¨ n‡e hw` Ges †Kej hw` ƒ(a) = 0 nq| GB m~Î Drcv`K Dccv`¨ 
(Factor Theorem) bv‡g cwiwPZ| 
 

Abywm×všÍ: ax+b, a  0 n‡j, ivwkwU †Kv‡bv eûc`x ƒ(x) Gi Drcv`K n‡e, hw` Ges †Kej hw` ƒ( – 
b
a) = 0 nq|  

cÖgvY: a  0, ax+b = a 





 

a

b
x ,  ƒ(x) Gi Drcv̀ K n‡e, hẁ  Ges †Kej hẁ  













 

a

b
x

a

b
x ,  ƒ(x) Gi GKwU 

Drcv`K nq| A_©vr, hw` Ges †Kej hw` 







a

b
f = 0 nq| fvM‡kl Dccv‡`¨i mvnv‡h¨ Drcv`K wbY©‡qi GB 

c×wZ‡K k~b¨vqb c×wZI (vanishing method) e‡j|  
 

D`vniY 7: †`Lvb †h, ƒ(x) = ax3 + bx2 + cx + d eûc`xi GKwU Drcv`K (x–1) n‡e hw` Ges †Kej hw` a+b 

+c+d= 0 nq| 

mgvavb: g‡b Kiæb, a+b +c+d = 0.  
Zvn‡j ƒ(1) = a+b +c+d =0 [kZ©vbymv‡i]. 
myZivs, (x – 1), ƒ(x) Gi GKwU Drcv`K [Drcv`K Dccv‡`¨i mvnv‡h¨] 
Avevi g‡b Kiæb, ƒ(x) Gi GKwU Drcv`K (x–1). Zvn‡j, Drcv`K Dccv‡`¨i wecixZ Dccv‡`¨i mvnv‡h¨ †`Lv 
hvq †h, ƒ(1) = 0 A_©vr a+b +c+d= 0 
gšÍe¨: abvZ¥K gvÎvi †h‡Kv‡bv eûc`xi (x–1) GKwU Drcv`K n‡e hw` I †Kej hw` eûc`xwUi mnMmg~‡ni mgwó 0 

nq| 
 

D`vniY 8: ƒ(x) = x3–21x –20 †K Drcv`‡K we‡kølY Kiæb| 
mgvavb: cÖ`Ë eûc`xi mnMmg~n c~Y©msL¨v Ges aªæec` = –20, gyL¨ mnM = 1 
GLb r hw` c~Y©msL¨v nq Ges ƒ(x) Gi hw` x–r AvKv‡ii †Kv‡bv Drcv`K _v‡K, Z‡e r Aek¨B   
–20 Gi Drcv`K A_©vr,  1,  2,  4,  5,  10,  20 Gi †Kv‡bvwU n‡e| GLb r Gi Giƒc wewfbœ gv‡bi 
Rb¨ ƒ(x) cixÿv Kiv hvq|  
ƒ(1) =(1)3 –21(1) –20 = 1–21–20  0    x–1, ƒ(x) Gi Drcv`K bq|  
ƒ(–1) =(–1)3 –21(–1) –20 = –1+21–20 = 0   x+1, ƒ(x) Gi GKwU Drcv`K|  
ƒ(2) =(2)3 –21(2) –20 = 8–42–20  0    x–2, ƒ(x) Gi Drcv`K bq|  
ƒ(–2) =(–2)3 –21(–2) –20 = –8+42 –20   0    x+2, ƒ(x) Gi Drcv`K bq|  
ƒ(4) =(4)3 –21(4) –20 = 64–84–20  0    x–4, ƒ(x) Gi Drcv`K bq|  
ƒ(–4) =(–4)3 –21(–4) –20 = –64+84 –20 = 0   x+4, ƒ(x) Gi GKwU Drcv`K|  
ƒ(5) =(5)3 –21(5) –20 = 125–105–20 = 0   x–5, ƒ(x) Gi GKwU Drcv`K |  
†h‡nZz ƒ(x) Gi gvÎv 3 Ges wZbwU 1 gvÎvi Drcv`K cvIqv †M‡Q, myZivs ƒ(x) Gi Ab¨ †Kv‡bv Drcv`K hw` _v‡K 
Z‡e Zv aªæeK n‡e|  
 ƒ(x) = k (x+1) (x+4) (x–5), †hLv‡b k aªæeK|  
Dfq c‡ÿ x Gi m‡e©v”P Nv‡Zi mnM we‡ePbv K‡i †`Lv hvq †h, k = 1 
myZivs, ƒ(x) = (x+1) (x+4) (x–5) 
ª̀óe¨ : †Kv‡bv eûc`x ƒ(x) †K Drcv`‡K we‡kølY Kivi Rb¨ cÖ_‡g (x–r) AvKv‡ii GKwU Drcv`K wbY©q K‡i ƒ(x) 

†K mivmwi (x–r) Øviv fvM K‡i A_ev ƒ(x) Gi c`mg~n‡K cybwe©b¨vm K‡i ƒ(x) †K ƒ(x) = (x–r) h(x) AvKv‡i †jLv 
hvq| †hLv‡b h(x) eûc`xi gvÎv ƒ(x) Gi gvÎv †_‡K 1 Kg| AZtci h(x) Gi Drcv`K wbY©q K‡i AMÖmi n‡Z nq|  
 

D`vniY 9: Drcv`‡K we‡kølY Kiæb: 2x3– 3x2 +3x – 1 
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mgvavb: GLv‡b ƒ(x) = 2x3– 3x2 +3x – 1 
 ƒ(x) Gi aªæec` –1, Gi Drcv`Kmg~‡ni †mU F1 = {1, – 1}. 

 ƒ(x) Gi gyL¨ mnM 2 Gi Drcv`Kmg~‡ni †mU F2 = {1, – 1, 2, – 2}. 

 GLb ƒ(a) we‡ePbv Ki‡j †`Lv hvq, a= 
r
s Ges rF1, sF2. 

 a = 1 n‡j, ƒ(1) = 2– 3 + 3– 1  0 
 a = – 1 n‡j, ƒ(– 1) = – 2 – 3 – 3 – 1  0 

 a =  
1
2 n‡j, ƒ 








2

1
= 2

3

2

1








–3
2

2

1








+3 







2

1
– 1 = 2. 

1
8 – 3.

1
4 +3. 

1
2 – 1 

  = 
1
4 – 

3
4 + 

3
2 – 1 = 0

4

77

4

4631






 

A_©vr, x = 12 emv‡j ƒ(x) Gi gvb k~b¨ nq| 

myZivs, x –
1
2 = 

1
2 (2x–1). 

A_©vr (2x– 1), ƒ(x) Gi GKwU Drcv`K| 
 cÖ`Ë ivwk = 2x3– 3x2 + 3x  –1 = 2x3– x2–2x2 + x + 2x –1 

  = x2 (2x–1) –x (2x–1) + 1 (2x –1) = (2x–1) (x2– x +1)  
 ƒ(x) = (2x–1) (x2– x +1) 
we:`ª: †h‡nZz x2– x +1 †K Avi Drcv`‡K we‡kølY Kiv hvq bv, †m‡nZz cÖ`Ë ivwkwUi Drcv`‡K we‡kølY m¤úbœ 
n‡q‡Q| 
weKí c×wZ : 2x3– 3x2+3x –1 = x3+ (x3–3x2+ 3x–1)  = x3+ (x–1)3 

  = {x+(x–1)} {x2– x (x–1)+ (x–1)2} = (x+x–1) (x2– x2 +x +x2–2x+1) = (2x–1) (x2–x + 1) 

 

  

wkÿv_x©i 
KvR 

1. †`Lvb †h, ƒ(x) = 3x3+ 2x+5 eûc`xi GKwU Drcv`K (x+2)| 
2. †`Lvb †h, ƒ(x) = 18x3+15x3– x–2 eûc`xi GKwU Drcv`K (2x+1)| 

3. Drcv`‡K we‡kølY Kiæb: x3+6x2+11x+6. 
 

  mvims‡ÿc- 
 hw` ƒ(x) I g(x) DfqB x Pj‡Ki eûc`x nq, Z‡e mvaviY wbq‡g ƒ(x) †K g(x) Øviv fvM Ki‡j fvMdj 

h(x) I fvM‡kl r(x) cvIqv hvq| A_©vr, ƒ(x) = g(x) h(x) + r(x). A_©vr, fvR¨ = fvRK × fvMdj + 
fvM‡kl| 

 hw` mKj x Gi Rb¨ ax+b =mx+n nq, Z‡e †`Lv hvq †h, a = m  Ges b = n 
 hw` mKj x Gi Rb¨ ax2+bx+c = mx2+nx+p nq, Z‡e †`Lv hvq †h, a = m, b = n Ges c = p. 

mKj x Gi Rb¨ ỳBwU eûc`x P(x) I Q(x) mgvb n‡j, Zv‡`i mgZv‡K A‡f` ejv nq Ges P(x)   Q(x) 

†jLv nq| Ô Õ G wPý‡K A‡f` wPý ejv nq| 
 ỳBwU exRMvwYwZK ivwki mgZv‡K A‡f` ejv nq, hw` ivwk ỳBwU‡Z †Kv‡bv GKwU Pj‡Ki †Wv‡gb GKB nq 

Ges PjKmg~‡ni †Wv‡gbfz³ gv‡bi Rb¨ ivwk `yBwUi gvb mgvb nq| †hgb, x (y + z) = xy + xz GKwU 
A‡f`| 

 abvZ¥K gvÎvi †Kv‡bv eûc`x ƒ(x) †K (x– a) AvKv‡ii eûc`x Øviv fvM Ki‡j fvM‡kl KZ n‡e Zv fvM bv 
K‡i †ei Kivi m~ÎB n‡jv fvM‡kl Dccv`¨| 

 ƒ(x) †K (x–a) Øviv fvM Ki‡j fvM‡kl nq ƒ(a)| GB m~Î fvM‡kl Dccv`¨ bv‡g cwiwPZ| 
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 ƒ(x) †K (ax+b) Øviv fvM Ki‡j fvM‡kl nq ƒ(– 
b
a)| 

 hẁ  ƒ(x) abvZ¥K gvÎvi eûc x̀ nq Ges ƒ(a) = 0 nq, Z‡e ƒ(x) Gi GKwU Drcv̀ K (x– a) n‡e| 
 †Kv‡bv eûc`x ƒ(x), (x– a) Øviv wefvR¨ n‡e hw` Ges †Kej hw` ƒ(a) = 0 nq| 

 

 
 cv‡VvËi g~j¨vqb 2.2- 

 

1. ƒ(x) = 4x3 –7x+10 eûc`x‡K (x– 1) Øviv fvM Ki‡j fvM‡kl KZ n‡e? 
(K)   13 (L)   10 (M)   7 (N)  4 

2.  ƒ(x) = 2x3 +x2 –9x –5 eûc`x‡K (2x+1) Øviv fvM Ki‡j fvM‡kl KZ n‡e? 

(K) 1
2 (L) – 

1
2 (M) 1

4 (N)  – 
1
4 

3. hw` ƒ(x) = 7x3– 8x2+6x– 36 eûc`xi GKwU Drcv`K (x–2) nq, Z‡e fvM‡kl KZ n‡e? 
(K)   2 (L)   – 2 (M)   1 (N)   0 

4. (i) mKj x Gi Rb¨ ƒ(x) = g(x) h(x) – r(x). 
 (ii) mKj x Gi Rb¨ ƒ(x) = g(x) h(x) + r(x). 
 (iii) abvZ¥K gvÎvi eûc`x ƒ(x) †K (x– a) Øviv fvM Ki‡j fvM‡kl nq ƒ(a). 
Dc‡ii Z‡_¨i Av‡jv‡K wb‡Pi †KvbwU mwVK? 

(K)  i I ii (L)  i I iii (M)   ii I iii (N)  i, ii I iii 
5. x3+4x2+x – 6 †K Drcv`‡K we‡kølY Ki‡j wb‡Pi †KvbwU n‡e? 

(K)  (x+1) (x+2) (x+3) (L) (x–1) (x+2) (x+3) 
(M)   (x–1) (x–2) (x+3) (N) (x+1) (x+2) (x–3) 

6. wb‡Pi †KvbwU ƒ(x) = x3– 4x2+6x – 4 Gi GKwU Drcv`K? 
(K)  x+1 (L)  x–1 (M)   x+2 (N)  x–2 

 
 

 
 
 

cvV 2.3 mggvwÎK, cÖwZmg I Pμ-μwgK ivwk 
 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 mggvwÎK ivwk e¨vL¨v Ki‡Z cvi‡eb, 
 cÖwZmg ivwk e¨vL¨v Ki‡Z cvi‡eb, 
 Pμ-μwgK ivwk ej‡Z Kx †evSvq Zv e¨vL¨v Ki‡Z cvi‡eb, 
 Pμ-μwgK eûc`xi Drcv`‡K we‡kølY Ki‡Z cvi‡eb, 
 GKwU we‡kl exRMvwYwZK m~Î cÖgvY Ki‡Z cvi‡eb| 

 

gyL¨ kã  Pμ-μwgK eûc`xi Drcv`‡K we‡kølY, mggvwÎK ivwk, cÖwZmg 
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 g~jcvV-  

 

mggvwÎK ivwk 
x2+xy+y2 ivwkwUi x2 Ges y2 Dfq c‡`i gvÎv 2| Avevi xy c`wUi gvÎvI 2. †Kbbv, xy = x1.y1 Ges 1+1 = 2| 
AZGe me¸‡jv c‡`i gvÎvB mgvb| Giƒc ivwk‡K mggvwÎK ivwk (homogeneous expression) ejv nq| 
mvaviYfv‡e ejv hvq: 
†Kv‡bv eûc`x ivwki cÖ‡Z¨K c‡`i gvÎv GKB n‡j, Zv‡K mggvwÎK eûc`x ivwk ejv nq|  x2+xy+y2 ivwkwU x,y 
Pj‡Ki ỳB gvÎvi GKwU mggvwÎK eûc`x ivwk|  
ax2+hxy+by2 ivwkwU x, y Pj‡Ki GKwU ỳB gvÎvi mggvwÎK ivwk, †hLv‡b a, h, b wbw ©̀ó msL¨v ev aªæeK| hw` x, y, 

a, h, b cÖ‡Z¨K‡K PjK we‡ePbv Kiv nq, Z‡e ivwkwU GB PjKmg~‡ni wZb gvÎvi mggvwÎK eûc`x nq|  
2x2y+3y2z+9z2x – 6xyz ivwkwU x, y, z Pj‡Ki wZb gvÎvi mggvwÎK eûc`x (GLv‡b cÖ‡Z¨K c‡`i gvÎv 3)|  
x4+4x3y+3x2y2 + 4xy3+y4  GKwU mggvwÎK eûc`x ivwk hvi cÖ‡Z¨K c‡`i gvÎv 4|  
 

cÖwZmg ivwk  
ỳB ev Z‡ZvwaK PjK m¤̂wjZ †Kv‡bv exRMvwYwZK ivwki †h‡Kv‡bv ỳBwU Pj‡Ki ¯’vb wewbg‡q hw` ivwkwU 

AcwiewZ©Z _v‡K, Z‡e ivwkwU‡K H PjKmg~‡ni cÖwZmg ivwk (Symmetric expression) ejv nq|  
x+y+z ivwkwU x, y, z Pj‡Ki cÖwZmg ivwk| KviY, x, y, z PjK wZbwU †h‡Kv‡bv `yBwUi ¯’vb wewbg‡q ivwkwU 
AcwiewZ©Z _v‡K| GKBfv‡e, a2+ab+b2 ivwkwU a, b Pj‡Ki Ges x2+y2+z2 – xy – yz – zx ivwkwU x, y, z Pj‡Ki 
cÖwZmg ivwk| wKš‘ 6x2+5xy+2y2 ivwkwU x, y Pj‡Ki cÖwZmg bq, KviY ivwkwU x I y Gi ci¯úi ’̄vb wewbg‡q 
6y2+5xy+2x2 ivwk‡Z cwiewZ©Z nq hv c~‡e©i ivwk †_‡K wfbœ|  
 

Pμ-μwgK ivwk 
wZbwU PjK m¤̂wjZ †Kv‡bv exRMvwYwZK ivwk‡Z cÖ_g Pj‡Ki ’̄‡j wØZxq PjK, 
wØZxq Pj‡Ki ’̄‡j Z…Zxq PjK Ges Z…Zxq Pj‡Ki ’̄‡j cÖ_g PjK emv‡j ivwkwU hw` 
cwiewZ©Z bv nq, Z‡e ivwkwU‡K H wZb Pj‡Ki DwjøwLZ μ‡g GKwU Pμ-μwgK ivwk 
ev Pμ cÖwZmg ivwk (Cyclic ev Cyclically Symmetric expression) ejv nq|  
cv‡ki wP‡Îi g‡Zv PjK¸‡jvi ’̄vb PμvKv‡i cwieZ©b Kiv nq e‡jB Giƒc ivwk‡K 
Pμ-μwgK ivwk ejv n‡q _v‡K| 
 

xy+yz+zx ivwkwU  x, y, z Pj‡Ki GKwU Pμ-μwgK ivwk, KviY G‡Z x Gi cwie‡Z© y, y Gi cwie‡Z© z Ges z Gi 
cwie‡Z© x emv‡j ivwkwU GKB _v‡K| Abyiƒcfv‡e, a2b+b2c+c2a ivwkwU a, b I c Pj‡Ki GKwU Pμ-μwgK ivwk 
Ges ivwkwU cÖwZmgI e‡U| Avevi, x2 –y2+z2   ivwkwU x, y, z Pj‡Ki GKwU Pμ-μwgK ivwk bq, KviY GLv‡b x Gi 
cwie‡Z© y, y Gi cwie‡Z© z Ges z Gi cwie‡Z© x emv‡j ivwkwU y2–z2+ x2 ivwk‡Z cwiewZ©Z nq, hv c~‡e©i ivwk †_‡K 
wfbœ| 
a2(b–c) + b2 (c–a) + c2 (a–b) ivwkwU Pμ-μwgK ivwk, wKš‘ cÖwZmg bq| KviY, ivwkwU‡Z a Ges b Gi ’̄vb wewbgq 
Ki‡j ivwkwU `uvovq  
b2(a–c) + a2 (c–b) + c2 (b–a) = – {a2(b–c) + b2 (c–a) + c2 (a–b)} 

cvIqv hvq, hv c~‡e©i ivwkwU †_‡K wfbœ|  
AZGe, wZbwU Pj‡Ki cÖ‡Z¨K cÖwZmg ivwk Pμ-μwgK| wKš‘ cÖ‡Z¨K Pμ-μwgK ivwk cÖwZmg bq| 
 

ª̀óe¨: eY©bvi myweav‡_© x, y Pj‡Ki ivwk‡K F(x, y) AvKv‡ii Ges x, y, z Pj‡Ki ivwk‡K F(x, y, z)  AvKv‡ii cÖZxK 
Øviv m~wPZ Kiv nq|  
 
 

  

wkÿv_x©i 
KvR 

†`Lvb †h, 
x
y + 

y
z + 

z
x ivwkwU GKwU Pμ-μwgK ivwk, wKš‘ cÖwZmg bq|  

1g 

2q

3q 
X 

Y 
Z 
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Bw½Z : F(x, y, z) = 
x
y + 

y
z + 

z
x aiæb| 

 

Pμ-μwgK eûc`xi Drcv`‡K we‡kølY 
Pμ-μwgK eûc`x‡K Drcv`‡K we‡kølY Kivi Rb¨ †Zgb †Kv‡bv aiv-euvav wbqg †bB| mvaviYZ, ivwkwUi 
c`¸‡jv‡K cybwe©b¨vm K‡i Drcv`K wbY©q Kiv nq| A‡bK †ÿ‡Î ivwkwU‡K †Kv‡bv GKwU Pj‡Ki eûc`x a‡i 
Drcv`K Dccv‡`¨i mvnv‡h¨ GK ev GKvwaK Drcv`K wbY©q Kiv nq Ges ivwkwUi Pμ-μwgK I mggvwÎK ˆewkó¨ 
we‡ePbv K‡i Ab¨vb¨ Drcv`K wbY©q Kiv nq| GLv‡b D‡jøL¨ †h, x, y, z Pj‡Ki  
(i) †Kv‡bv Pμ-μwgK eûc x̀i (x –y) GKwU Drcv̀ K n‡j, (y –z) I (z –x) ivwkwUi Drcv̀ K n‡e|  
(ii) GK gvÎvi I ỳB gvÎvi mggvwÎK Pμ-μwgK eûc`x h_vμ‡g k(x+y+z) Ges k(x2+y2+z2) + m(xy+yz+zx), 
†hLv‡b k I m aªæeK| 
(iii) ỳBwU eûc`x hw` Ggb nq †h, PjK¸‡jvi mKj gv‡bi Rb¨ Zv‡`i gvb mgvb nq, Z‡e eûc`x ỳBwUi Abyiƒc 
c` ỳBwUi mnM ci¯úi mgvb n‡e|  
 

D`vniY 1: a2(b–c) + b2 (c–a) + c2 (a–b) †K Drcv`‡K we‡kølY Kiæb| 
mgvavb: cÖ_g c×wZ: a2(b–c) + b2 (c–a) + c2 (a–b) 

=  a2(b–c) + b2c –ab2 + ac2 –bc2 =  a2(b–c) – a(b2–c2) + bc(b–c)   

=  (b–c) {a2 – a (b + c) + bc}=  (b–c) (a2 – ab – ac +bc) 
=  (b–c) { a (a –b) – c(a –b)}=  (b–c) (a– b) (a –c) =  – (a– b) (b–c) (c – a) 

wØZxq c×wZ: 
cÖ`Ë ivwkwU‡K a Gi eûc`x P(a) a‡i G‡Z a Gi cwie‡Z© b ewm‡q †`Lv hvq †h,  
P (b) = b2 (b–c) + b2(c–b) + c2(b– b) = 0. 
myZivs, Drcv`K Dccv`¨ Abyhvqx (a –b) cÖ`Ë ivwki GKwU Drcv`K| †h‡nZz cÖ`Ë ivwkwU Pμ-μwgK ivwk, 
†m‡nZz (b – c) Ges (c – a) Df‡q cÖ`Ë ivwkwUi Drcv`K| cÖ`Ë ivwkwU wZb gvÎvi mggvwÎK Ges Gi wZbwU GK 
gvÎvi Drcv`K cvIqv †M‡Q| myZivs hw` Ab¨ Drcv`K _v‡K, Z‡e Zv aªæeK n‡e| A_©vr, 
a2(b–c) + b2 (c–a) + c2 (a–b) = k (a–b) (b–c) (c – a) ..............(1) 
†hLv‡b k GKwU aªæeK| a, b, c Gi mKj gv‡bi Rb¨ (1) mZ¨| (1) G a = 0, b = 1, c = 2 ewm‡q cvIqv hvq, (2– 0) 
+ 4 (0 – 1) = k (– 1) (1– 2) (2 – 0) 

ev, 2– 4 = k (– 1) (– 1) (2) 
ev, –2 = 2k  
 k = – 1 
 a2(b–c) + b2 (c–a) + c2 (a–b) = – (a–b) (b–c) (c–a)  
 

D`vniY 2: a3(b–c) + b3 (c–a) + c3 (a–b) †K Drcv`‡K we‡kølY Kiæb| 
 

mgvavb: cÖ_g c×wZ: a3(b–c) + b3 (c–a) + c3 (a–b) 
=  a3(b–c) + b3c –ab3 + ac3 –bc3 =  a3(b–c) – a(b3–c3) + bc(b2–c2)   

=  (b–c) {a3 – a (b2 + bc + c2)+ bc(b+c)} =  (b–c) (a3 – ab2 – abc – ac2 + b2c + bc2) 
=  (b–c) { – b2 (a –c) – bc (a– c)+ a (a2– c2)} 

=  (b–c) (a –c) (– b2– bc+ a2 + ac) =  (b–c) (a– c) {c (a – b) + (a2 – b2)} 
=  (b–c) (a– c) (a –b) (c+a+b) =  – (b–c) (c –a) (a –b) (a+b+c) 

 

wØZxq c×wZ: 
cÖ`Ë ivwkwU‡K a Gi eûc`x P(a) we‡ePbv K‡i G‡Z a Gi cwie‡Z© b ewm‡q †`Lv hvq †h,  
P (b) = b3 (b–c) + b3(c–b) + c3(b– b) = 0. 
myZivs, Drcv`K Dccv`¨ Abyhvqx (a –b) cÖ`Ë ivwki GKwU Drcv`K| †h‡nZz cÖ`Ë ivwkwU Pμ-μwgK ivwk, 
†m‡nZz (b – c) Ges (c – a) Df‡q cÖ`Ë ivwkwUi Drcv`K| Avevi, cÖ`Ë ivwkwU Pvi gvÎvi mggvwÎK ivwk Ges (a–
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b) (b–c) (c – a) wZb gvÎvi mggvwÎK ivwk| myZivs, cÖ`Ë ivwki Aci Drcv`KwU Aek¨B Pμ-μwgK Ges GK 
gvÎvi mggvwÎK ivwk n‡e| A_©vr, Zv k (a + b + c) n‡e, †hLv‡b k GKwU aªæeK| 
 a3(b–c) + b3 (c–a) + c3 (a–b) = k  (a–b) (b–c) (c–a) (a+b+c) .........(1) 
a, b, c Gi mKj gv‡bi Rb¨ (1) mZ¨| myZivs (1) G a = 0, b = 1, c = 2 ewm‡q cvIqv hvq,  
1 (2– 0) + 23 (0 – 1) = k (– 1) (1– 2) (2 – 0) (0+1+2) 

ev, 2– 8 = k (– 1) (– 1) (2) (3) 
ev, –6 = 6k     k= – 1 

(1) G k= – 1 ewm‡q cvIqv hvq, 
a3(b–c) + b3 (c–a) + c3 (a–b) = – (a–b) (b–c) (c–a)  (a+b+c) 
 

GKwU we‡kl exRMvwYwZK m~Î 
x, y I z Gi mKj gv‡bi Rb¨ x3+y3+z3 – 3xyz = (x+y+z) (x2+y2+z2 – xy – yz – zx) 

cÖ_g cÖgvY (mivmwi exRMvwYwZK cÖwμqv cÖ‡qvM K‡i):  
x3+ y3+z3 – 3xyz = (x + y)3 – 3xy (x + y) + z3 – 3xyz 
= (x + y)3 + z3 – 3xy (x + y + z) = (x + y + z) {(x + y)2 – (x + y) z + z2}– 3xy (x + y + z) 
= (x + y + z) (x2 + 2xy + y2 – xz – yz + z2) – 3xy (x + y + z) 
=  (x + y + z) (x2 + y2 + z2 – xy – yz – zx)   
 

wØZxq cÖgvY (mggvwÎK Pμ-μwgK eûc`xi aviYv e¨envi K‡i):  
x3 + y3 + z3 – 3xyz ivwkwU‡K x Pj‡Ki eûc`x P(x) a‡i G‡Z x = – (y + z) ewm‡q cvIqv hvq, 
P {–(y + z)} =  – (y + z)3 + y3 + z3+3(y + z)yz = – (y + z)3 + (y + z)3 = 0. 
myZivs, x + y + z cÖ`Ë ivwki GKwU Drcv`K| †h‡nZz x3 + y3 + z3 – 3xyz wZb gvÎvi mggvwÎK Pμ-μwgK eûc`x, 
†m‡nZz ivwkwUi Aci Drcv`K k (x2 + y2 + z2) +m (xy + yz + zx) AvKv‡ii n‡e, †hLv‡b k I m aªæeK|  
AZGe, mKj x, y I z Gi Rb¨ x3 + y3 + z3 – 3xyz = (x + y + z) {k(x2 + y2 + z2) + m (xy + yz + zx)} 

GLv‡b cÖ_‡g x = 1, y = 0, z = 0 Ges c‡i x = 1, y = 1, z = 0 ewm‡q cvIqv hvq, k = 1 Ges 2 = 2 (k2+m)  k 
= 1 Ges 1= 2 + m  m = –1 
 k = 1 Ges m = –1. 
 x3 + y3 + z3 – 3xyz = (x + y + z) (x2 + y2 + z2 – xy – yz – zx) 

Abywm×všÍ 1: x3 + y3 + z3– 3xyz = 
1
2 (x + y + z) {(x –y)2 + (y –z)2 + (z –x)2} 

cÖgvY:  †h‡nZz,  x2 + y2 + z2 – xy – yz – zx  = 12 (2x2+2y2+2z2 –2xy –2yz –2zx) 

 = 1
2 {(x2–2xy +y2) + (y2–2yz + z2) + (z2–2zx + x2)} = 12 {(x–y)2 + (y–z)2 + (z –x)2} 

  x3+y3+z3– 3xyz = (x + y + z) (x2 + y2 + z2 – xy – yz – zx) = 12 (x + y + z) {(x – y)2 + (y – z)2 + (z – x)2} 

 

Abywm×všÍ 2: hw` x + y + z = 0 nq, Z‡e x3 + y3 + z3 = 3xyz 

Abywm×všÍ 3: hw` x3 + y3 + z3 = 3xyz nq, Z‡e  x + y + z = 0 A_ev x = y = z. 
 

  

wkÿv_x©i 
KvR 

Drcv`‡K we‡kølY Kiæb: 
1. bc (b – c) + ca (c – a) + ab (a – b) 
2. a (b2 – c2) + b (c2 – a2) + c (a2 – b2) 
3. a3(b2 – c2) + b3(c2 – a2) + c3(a2 – b2) 
4. b2c2 (b – c) + c2a2 (c – a) + a2b2 (a – b) 
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  mvims‡ÿc- 
 †Kv‡bv eûc`x ivwki cÖ‡Z¨K c‡`i gvÎv GKB n‡j, Zv‡K mggvwÎK eûc`x ivwk ejv nq| †hgb:  2x2y+y2z 

+9z2x –5xyz eûc`xwU x, y, z Pj‡Ki wZb gvÎvi GKwU mggvwÎK eûc`x ivwk| 
 GKvwaK PjK msewjZ †Kv‡bv exRMvwYwZK ivwki †h‡Kv‡bv ỳBwU PjK ’̄vb wewbgq Ki‡j hw` ivwkwU 

AcwiewZ©Z _v‡K, Z‡e ivwkwU‡K H PjKmg~‡ni cÖwZmg ivwk ejv nq| x2+y2+z2 + xy+yz+zx ivwkwU x, y, z 
Pj‡Ki cÖwZmg ivwk| KviY x, y, z PjK wZbwUi †h‡Kv‡bv ỳBwUi ’̄vb wewbg‡q ivwkwU AcwiewZ©Z _v‡K| 

 2x2+5xy+6y2 ivwkwU x, y Pj‡Ki cÖwZmg bq, KviY ivwkwU‡Z x, y Gi ’̄vb wewbg‡q 2y2+5xy+6x2 ivwk‡Z 
cwiewZ©Z nq, hv c~‡e©i ivwk †_‡K wfbœ| 

 wZbwU PjK msewjZ †Kv‡bv exRMvwYwZK ivwk‡Z cÖ_g Pj‡Ki ’̄‡j wØZxq PjK, wØZxq Pj‡Ki ’̄‡j Z…Zxq 
PjK Ges Z…Zxq Pj‡Ki ’̄‡j cÖ_g PjK emv‡j ivwkwU hw` cwiewZ©Z bv nq, Z‡e ivwkwU‡K H wZb Pj‡Ki 
Pμ-μwgK ivwk ev Pμ cÖwZmg ivwk ejv nq| †hgb: x2y+y2z +z2x ivwkwU x, y, z Pj‡Ki GKwU Pμ-μwgK 
ivwk| 

 wZbwU Pj‡Ki cÖ‡Z¨K cÖwZmg ivwk Pμ-μwgK| wKš‘ cÖ‡Z¨K Pμ-μwgK ivwk cÖwZmg bq| †hgb: x2(y–z) + 

y2(z–x) + z2(x – y) ivwkwU Pμ-μwgK, wKš‘ cÖwZmg bq| 
 Pμ-μwgK ivwk‡K Drcv`‡K we‡kølY Kivi †Kv‡bv wbw`©ó wbqg †bB| mvaviYZ, ivwkwUi c`¸‡jv‡K 

cybwe©b¨vm K‡i Drcv`K †ei Kiv nq| 
 GKwU we‡kl exRMvwYwZK m~Î: x, y I z Gi mKj gv‡bi Rb¨  

 x3 + y3 + z3– 3xyz = (x + y + z) (x2 + y2 + z2 – xy – yz – zx). 
 

 
 cv‡VvËi g~j¨vqb 2.3- 

 

1. wb‡Pi †Kvb ivwkwU mggvwÎK ivwk? 
(K)   a+b2+c (L)   ab2+bc2+ca2 (M)   x2+2y+y2 (N)  x3+5xy+y2 

2. wb‡Pi †Kvb ivwkwU cÖwZmg ivwk? 
 

(K)   ab+bc+ca (L)   a2–b2+c2 (M)   3x2+4xy+6y2 (N)  2x2–5xy–z2 
3. wb‡Pi †KvbwU Pμ-μwgK ivwk?  

(K)   x2– y2+z2 (L)   x2+ 2xy – y2 
(M)  x2y+y2z +z2x (N)   x2+y2+z2 –xy–yz+zx 

4. (i) x2 + xy + 2y ivwkwU GKwU mggvwÎK ivwk 
        (ii) hw` x+y+z = 0 nq, Z‡e  x3+y3+z3 =3xyz 

      (iii) F(x, y, z) = 
x
y + 

y
z + 

z
x ivwkwU GKwU Pμ-μwgK ivwk  

Dc‡ii Z‡_¨i Av‡jv‡K wb‡Pi †KvbwU mwVK? 
(K)  i I ii (L)  ii I iii (M)   i I iii (N)  i, ii I iii 

5. (i) a+b+c ivwkwU a, b, c Pj‡Ki cÖwZmg ivwk 
       (ii) a2+b2–c2 ivwkwU GKwU Pμ-μwgK ivwk 

(iii) hw` a3+b3+c3 = 3abc nq, Z‡e a+b+c = 0    A_ev a = b = c  
Dc‡ii Z‡_¨i Av‡jv‡K wb‡Pi †KvbwU mwVK? 

(K)  i I ii (L)  ii I iii (M)   i I iii (N)  i, ii I iii 
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cvV 2.4 g~j` fMœvsk I AvswkK fMœvsk  
 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 g~j` fMœvsk ej‡Z Kx †evSvq Zv e¨vL¨v Ki‡Z cvi‡eb, 
 AvswkK fMœvsk Kx Zv e¨vL¨v Ki‡Z cvi‡eb, 
 g~j` fMœvsk‡K AvswkK fMœvs‡k cÖKvk Ki‡Z cvi‡eb| 

 

gyL¨ kã  g~j` fMœvsk, AvswkK fMœvsk 
 

 
 g~jcvV-  

 

g~j` fMœvsk (Rational Fraction) 
†Kv‡bv fMœvs‡ki ni GKwU eûc`x ivwk Ges jeI GKwU eûc`x ivwk n‡j, †mB fMœvsk‡K g~j` fMœvsk (Rational 

Fraction) ejv nq| †hgb,  
)()( caba

a


Ges 

)()(

12

bxax

xx


 g~j` fMœvsk|  

ª̀óe¨: ỳB ev Z‡ZvwaK exRMwYZxq fMœvsk‡K †hvM Ki‡j A‡bK mgq †hvMd‡ji je Pμ-μwgK ivwk nq| ZLb 
je‡K Drcv`‡K we‡kølY K‡i †hvMdj‡K jwNó AvKv‡i cwiYZ Ki‡Z nq| G ai‡bi †ÿ‡Î wb‡Pi Drcv`‡K 
we‡kølY¸‡jvi †h‡Kv‡bvwU webv cÖgv‡Y e¨envi Kiv hvq| 
(i) bc (b – c) + ca (c – a) + ab (a – b)  = – (a – b) (b – c) (c – a) 
(ii) a2 (b – c) + b2 (c – a) + c2 (a – b)  = – (a – b) (b – c) (c – a) 
(iii) a (b2 – c2) + b (c2 – a2) + c (a2 – b2) =  (a – b) (b – c) (c – a) 
(iv) a3 (b – c) + b3 (c – a) + c3 (a – b) = – (a – b) (b – c) (c – a) (a+b+c) 
(v) b2c2 (b2 – c2) + c2a2 (c2 – a2) + a2b2 (a2 – b2) = – (a – b) (b – c) (c – a) (a + b) (b + c) (c + a) 
(vi) (ab+bc+ca) (a+b+c) –abc =  (a + b) (b + c) (c + a) 
(vii) (b + c) (c + a) (a + b) + abc = (a+b+c) (ab+bc+ca)  
(viii) (a+b+c) 3– a3– b3– c3 = 3(a + b) (b + c) (c + a) 
 

D`vniY 1: mij Kiæb: 
)()()()()()( bcac

ab

abcb

ca

caba

bc








    

mgvavb: cÖ`Ë ivwk =
)()()()()()( cbac

ab

bacb

ca

acba

bc








    

 =
)()()(

)()()(

accbba

baabaccacbbc




 = 
)()()(

)( 2222

accbba

abbacaaccbbc




    

 =
)()()(

)()()( 222

accbba

cbacbacbbc




 = 
)()()(

)()( 2

accbba

acababccb




    

 =
)()()(

)}()({)(

accbba

acaacbcb




 =
)()()(

)()()(

accbba

abaccb




    

 =
)()()(

)()()(

accbba

accbba




 = 1. 
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D`vniY 2: mij Kiæb: 
)()(

1

))((

1

)()(

1 232323

yzxz

zz

xyzy

yy

zxyx

xx












    

mgvavb: cÖ`Ë ivwk  =    
)()(

1

))((

1

)()(

1 232323

zyxz

zz

yxzy

yy

xzyx

xx












 

  =
)()()(

)()1()()1()()1( 232323

xzzyyx

yxzzxzyyzyxx




    

   GLv‡b, je = x3 ( y – z) + x2 ( y – z) + 1( y – z) + y3 ( z – x) + y2 ( z – x) + 
  + 1 ( z – x) + z3 ( x – y) + z2 ( x – y) + 1 ( x – y) 
 = {x3 ( y – z) + y3 ( z – x) + z3 ( x – y)} + {x2 ( y – z) +  
  + y2 ( z – x) + z2 ( x – y)} + (y – z + z – x + x – y) 
 = – (x – y) (y – z) ( z – x) (x + y + z) – (x – y) (y – z) ( z – x) + 0 
 = – (x – y) (y – z) ( z – x) (x + y + z + 1)  

 cÖ`Ë ivwk  = 
)()()(

)1()()()(

xzzyyx

zyxxzzyyx




 = x + y + z + 1    

 

D`vniY 3: mij Kiæb, 
88

7

44

3

22

8421

xa

x

ax

x

ax

x

ax 









    

mgvavb: cÖ`Ë ivwki Z…Zxq I PZz_© c‡`i †hvMdj 

 =
)()(

8484
4444

7

44

3

88

7

44

3

xaax

x

ax

x

xa

x

ax

x











 

 =
44

444

44

3

44

4

44

3 24
)

2
1(

4

xa

xxa

ax

x

xa

x

ax

x













  

 =
44

3

44

44

44

3 44

xa

x

xa

ax

ax

x










    

  wØZxq, Z…Zxq I PZz_© c‡`i †hvMdj 

 = 
)()(

4242
2222

3

2244

3

22 xaax

x

ax

x

xa

x

ax

x











 

 = 
22

222

2222

2

22

22
)

2
1(

2

xa

xxa

ax

x

xa

x

ax

x













 

 = 
2222

22

22

22

xa

x

xa

ax

ax

x










 

  cÖ`Ë ivwk = 
2222

221

xa

xxa

xa

x

ax 








 = 
22 xa

xa




   = .
1

xa 
 

 

  

wkÿv_x©i 
KvR 

mij Kiæb: 

1. 
)()())(()()( bcac

c

abcb

b

caba

a








 

2. 
)()()()()()( bcac

ba

abcb

ac

caba

cb











  

3. 
22

22

22

22

22

22

)(

)(

)(

)(

)(

)(

acb

bac

cba

cab

bca

cba
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AvswkK fMœvsk (Partial Fraction) 

23

75
2 


xx

x
fMœvskwU‡K †jLv hvq, 

23

75
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xx

x
 

2

3

1

2

)2)(1(

)1(3)2(2











xxxx

xx
 

GLv‡b †`Lv hvq †h, cÖ`Ë fMœvskwU‡K `yBwU fMœvs‡ki †hvMdj iƒ‡c cÖKvk Kiv n‡q‡Q| A_©vr, fMœvskwU‡K `yBwU 
AvswkK fMœvs‡k wef³ Kiv n‡q‡Q|  
hw` †Kv‡bv fMœvsk‡K ỳB ev Z‡ZvwaK fMœvs‡ki †hvMdj iƒ‡c cÖKvk Kiv nq, Z‡e †k‡lv³ fMœvsk¸‡jvi 
cÖ‡Z¨KwU‡K cÖ_‡gv³ fMœvs‡ki AvswkK fMœvsk (Partial fraction) ejv nq| 

hw` N(x) I D(x) DfqB x Pj‡Ki eûc x̀ nq, Z‡e  N(x)
D(x)  AvKv‡ii KwZcq mnR fMœvsk‡K Kxfv‡e AvswkK fMœvs‡k 

wef³ Kiv nq Zv wb‡P Av‡jvPbv Kiv n‡jv: 

hw` je N(x) Gi gvÎv ni D(x) Gi gvÎv A‡cÿv †QvU nq, Z‡e  N(x)
D(x)  AvKv‡ii g~j` fMœvsk‡K cÖK…Z fMœvsk 

(Proper fraction) ejv nq| hw` je N(x) Gi gvÎv ni D(x) Gi gvÎvi mgvb A_ev Zv †_‡K eo nq, Z‡e 

fMœvskwU‡K AcÖK…Z fMœvsk (Improper fraction) ejv nq| †hgb, 
)3()2()1(

12




xxx

x  GKwU cÖK…Z fMœvsk Ges 

)2()1(

2 3

 xx

x I 
)2()1(

16 2



xx

x DfqB AcÖK…Z fMœvsk| 

D‡jøL¨ †h, AcÖK…Z fMœvs‡ki je‡K ni Øviv mvaviY wbq‡g fvM K‡i A_ev j‡ei c`¸‡jv‡K myweavRbKfv‡e 
cybwe©b¨vm K‡i fMœvskwU‡K GKwU eûc`x (fvMdj) Ges GKwU cÖK…Z fMœvs‡ki †hvMdj iƒ‡c cÖKvk Kiv hvq| 

†hgb, )3(
2

852





x

x

xx + 
2

2

x
 

wewfbœ ai‡bi cÖK…Z g~j` fMœvsk‡K Kxfv‡e AvswkK fMœvs‡k cwiYZ Kiv nq, Zv wb‡gœi D`vniY¸‡jv‡Z †`Lv‡bv 
n‡jv|  
(K) hLb n‡i ev Í̄e I GKNvZ wewkó Drcv`K _v‡K wKš‘ †Kv‡bv Drcv`KB cybive„wË nq bv| 
 

D`vniY 4: 
)3)(2(

83



xx

x †K AvswkK fMœvs‡k cÖKvk Kiæb| 
 

mgvavb: aiæb, )1.......(..........
32)3()2(

83










x

B

x

A

xx

x  

(1) Gi Dfqcÿ‡K (x–2) (x – 3) Øviv ¸Y K‡i cvB, 
3x – 8   A (x – 3) + B (x – 2) ........................................ (2) 
hv x Gi mKj gv‡bi Rb¨ mZ¨| GLb (2) Gi Dfqc‡ÿ x = 2 ewm‡q cvB,  
3 × 2 – 8 = A  (2 – 3) + B (2 –  2) 
ev, 6 –  8 = A (–  1) 
ev,  –  2 = –A 
 A = 2. 
Avevi, (2) Gi Dfqc‡ÿ  x = 3 ewm‡q cvB, 
3 × 3 – 8 = A (3 – 3) + B (3 – 2) 
ev,  9 –  8 = B      ev, 1 = B      B = 1 
GLb A Ges B Gi gvb (1) G ewm‡q cvB, 
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)3()2(

83










xxxx

x
 

AZGe, cÖ`Ë fMœvskwU AvswkK fMœvs‡k wef³ n‡jv| 
gšÍe¨: cÖ`Ë fMœvskwUi AvswkK fMœvs‡k cÖKvk †h h_vh_ n‡q‡Q Zv cixÿv K‡i †`Lv †h‡Z cv‡i:  

Wvbcÿ = 
)3)(2(

)2(1)3(2

3

1

2

2








 xx

xx

xx
=   

)3()2(

262




xx

xx  = 
)3()2(

83



xx

x = evgcÿ| 

 

D`vniY 5: 
)3()2()1(

5




xxx

x
 †K AvswkK fMœvs‡k cÖKvk Kiæb| 

mgvavb: aiæb, )1.........(..........
321)3()2()1(

5













x

C

x

B

x

A

xxx

x  

(1) Gi Dfqcÿ‡K (x–1) (x–2) (x–3) Øviv ¸Y K‡i cvB, 
x + 5    A (x–2) (x–3) + B (x–1) (x–3) + C (x–1) (x–2) ............   (2) 
(2) Gi Dfqcÿ x Gi mKj gv‡bi Rb¨ mZ¨| (2) Gi Dfqc‡ÿ x = 1 ewm‡q cvB, 
1 + 5 = A (1–2) (1–3)  
ev, 6 = A (–1) (–2) 
ev, 6 = 2A      A = 3. 

Avevi, (2) Gi Dfqc‡ÿ x = 2  ewm‡q cvB, 
2 + 5 = B (2–1) (2–3)  
ev, 7 = B (1) (–1) 
ev, 7 = – B     B = –7. 

Avevi, (2) Gi Dfqc‡ÿ x = 3  ewm‡q cvB, 
3 + 5 = C (3–1) (3–2)  
ev, 8 = C (2) (1) 

ev, 8 = 2C    C = 4. 

GLb A, B I C Gi gvb (1) G ewm‡q cvB, 

3

4

2

7

1

3

)3()2()1(

5













xxxxxx

x  hv wb‡Y©q AvswkK fMœvsk| 

gšÍe¨ : AvswkK fMœvs‡k cÖKvk †h h_vh_ n‡q‡Q Zv cixÿv K‡i †`Lv †h‡Z cv‡i:  

Wvbcÿ =  
3

4

2

7

1

3







 xxx
 

 = 
)3()2()1(

)2()1(4)3()1(7)3()2(3




xxx

xxxxxx
 

 =   
)3()2()1(

)23(4)34(7)65(3 222




xxx

xxxxxx
 

 =   
)3()2)(1(

)82118()122815()473(2




xxx

xx   

 =  
)3()2)(1(

5




xxx

x
 = evgcÿ| 

(L) hLb j‡ei NvZ n‡ii NvZ Ac‡ÿv eo ev mgvb nq, ZLb je‡K ni Øviv fvM K‡i j‡ei NvZ †QvU Ki‡Z nq| 
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D`vniY 6:
)3()2()1(

3

 xxx

x
 †K AvswkK fMœvs‡k cÖKvk Kiæb| 

mgvavb: GLv‡b je‡K ni Øviv fvM Ki‡j 1 nq|  

myZivs aiæb, )1.........(..........
321

1
)3()2()1(

3
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C

x

B

x

A

xxx

x  

(1) Gi Dfqcÿ‡K (x–1) (x–2) (x–3) Øviv ¸Y K‡i cvB, 
x3  (x–1) (x – 2) (x–3) + A (x–2) (x–3) + B (x – 1) (x – 3) +C (x–1) (x–2)                 
      ............   (2) 
(2) Gi Dfqc‡ÿ ch©vqμ‡g x =1, 2, 3  ewm‡q cvB, 

(1)3 = A (1–2) (1–3)  ev, 1 = A (–1) (–2) ev, 2A = 1      A = 
1
2 

(2)3 = B (2–1) (2–3)  ev, 8 = B (1) (–1) ev, – B = 8    B = –8 

(3)3 = C (3–1) (3–2)  ev, 27 = C (2) (1) ev, 2C = 27   C = 
27
2  

GLb A, B I C Gi gvb (1) G ewm‡q cvB, 

)3(2

27

2

8

)1(2

1
1

)3()2()1(

3










 xxxxxx

x  hv wb‡Y©q AvswkK fMœvsk| 

(M) hLb n‡i ev Í̄e I GKNvZ wewkó Drcv`K _v‡K Ges G‡`i g‡a¨ K‡qKwU cybive„wË nq|  
 

D`vniY 7: 
)2()1( 3

2

 xx

x  †K AvswkK fMœvs‡k cÖKvk Kiæb| 

mgvavb: aiæb, )1.........(....................
2)1()1(1)2()1( 323
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x

A

xx
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(1) Gi Dfqcÿ‡K (x–1)3 (x–2) Øviv ¸Y K‡i cvB, 
x2 = A (x–1)2 (x – 2) + B (x–1) (x–2) + C (x – 2) + D (x–1)3 ...................(2) 
(2) Gi Dfqc‡ÿ ch©vqμ‡g x =1, 2  ewm‡q cvB, 
(1)2 = C (1–2)  ev, 1 = – C     C = –1  
(2)2 = D (2–1)3 ev, 4 = D      D = 4 
Avevi, (2) G x3 Gi mnM mgxK…Z K‡i cvB, 
0 = A + D    ev, A + 4 = 0    A = – 4 
Avevi, (2) G x2 Gi mnM mgxK…Z K‡i cvB, 
1 = – 4A + B – 3D   ev, 1 = – 4×(– 4) + B – 3 × 4 
ev, B = 1 – 16 + 12 = –3      B = – 3 
GLb A, B, C I D Gi gvb (1) G ewm‡q cvB, 

2
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 xxxxxx

x  hv wb‡Y©q AvswkK fMœvsk| 

(N)  hLb n‡i ev Í̄e I wØNvZ wewkó Drcv`K _v‡K wKš‘ †Kv‡bv cybive„wË nq bv| 
  

D`vniY 8: 
)1()1(

2
2  xx

x  †K AvswkK fMœvs‡k cÖKvk Kiæb| 
 

mgvavb: aiæb, )1..(........................................
11)1()1(
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x
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xx
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(1) Gi Dfqcÿ‡K (x+1) (x2+1) Øviv ¸Y K‡i cvB, 
2x = A (x2+1) + (Bx + C) (x +1) .....................................................................(2) 

(2) G x = –1 ewm‡q cvB, 2× (–1) = A {(–1)2 + 1} 
ev, –2 = A (1+1)    ev,  2A = – 2   A = –1 
Avevi, (2) G x2 I x Gi mnM mgxK…Z K‡i cvB, 
0 = A + B    ev, –1 + B = 0    B = 1 
2 = B+C    ev, 2 = 1 + C    ev, C = 2 –1   C = 1 
GLb A, B I C Gi gvb (1) G ewm‡q cvB, 
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1
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1
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222 














 xx

x

x

x

xxx

x  hv wb‡Y©q AvswkK fMœvsk| 

 

(O) hLb n‡i ev Í̄e I wØNvZ wewkó Drcv`K _v‡K Ges G‡`i g‡a¨ K‡qKwUi cybive„wË N‡U|  
 

D`vniY 9: 
22 )1(

1

xx
 †K AvswkK fMœvs‡k cÖKvk Kiæb| 

 

mgvavb: aiæb, )1.......(........................................
)1(1)1(

1
22222 
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EDx

x

CBx

x

A

xx
  

(1) Gi Dfqcÿ‡K x(x2+1)2 Øviv ¸Y K‡i cvB, 
1 = A (x2+1)2 + (Bx + C) (x2+1) x+ (Dx + E)x  
ev, 1=A (x4+2 x2+1) + (Bx + C) (x3+x)+ (Dx + E)x  
ev, 1=Ax4 + 2Ax2+A+Bx4 + Bx2+ Cx3+Cx+Dx2+Ex ...............................(2)  
(2) G x4, x3, x2, x  Gi mnM Ges aªæeK c` mgxK…Z K‡i cvB, 
A + B = 0 ..................................(3)      C = 0 ...........................................(4)      
2A+B+D = 0 ............................. (5)     C+E = 0    .....................................(6)  
A = 1 ..........................................(7)  
(3) G A = 1 ewm‡q cvB, 1+B = 0    B = – 1 
(5) G A I B Gi gvb ewm‡q cvB, 
2×1– 1+ D = 0   D = – 1 
(6) G C = 0 ewm‡q cvB, 0+E = 0    E = 0 
GLb (1) G A, B, C, D I E Gi gvb ewm‡q cvB, 

22222 )1(
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 hv wb‡Y©q AvswkK fMœvsk| 

 

  

wkÿv_x©i 
KvR 

AvswkK fMœvs‡k cÖKvk Kiæb: 
1. 

)2()1(

75



xx

x         2. 
xxx

xx

6

1
23
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      3. 

)2()1( 2  xx

x        4. 
23 24

3

 xx

x  

 

  mvims‡ÿc- 
 GKwU eûc`x‡K ni Ges GKwU eûc`x‡K je wb‡q MwVZ fMœvsk‡K g~j` fMœvsk ejv nq| †hgb: 

)()( bxax

x


 GKwU g~j` fMœvsk| 

 hw` †Kv‡bv fMœvsk‡K ỳB ev Z‡ZvwaK fMœvs‡ki †hvMdj iƒ‡c cÖKvk Kiv nq, Z‡e †k‡lv³ fMœvsk¸‡jvi 
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cÖ‡Z¨KwU‡K cÖ_‡gv³ fMœvs‡ki AvswkK fMœvsk ejv nq| 

 hw` je N(x) Gi gvÎv ni D(x) Gi gvÎv A‡cÿv ÿz ª̀Zi nq, Z‡e N(x)
D(x) AvKv‡ii g~j` fMœvsk‡K cÖK…Z 

fMœvsk e‡j| 
 hw` je N(x) Gi gvÎv ni D(x) Gi gvÎvi mgvb A_ev Zv †_‡K eo nq, Z‡e fMœvskwU‡K AcÖK…Z fMœvsk 

e‡j| 
 wewfbœ ai‡bi cÖK…Z g~j` fMœvsk‡K AvswkK fMœvs‡k cÖKvk Kiv hvq| 

 

 
 cv‡VvËi g~j¨vqb 2.4- 

1. 
2)1()2(  xx

x g~j` fMœvskwU‡K AvswkK fMœvs‡k cÖKv‡ki iƒc wb‡Pi †KvbwU? 

(K)   
2)1(2 


 x

B

x

A  (L)  
2)1(12 





 x

C

x

B

x

A  

(M)   
2)1(2 




 x

CBx

x

A  (N)  
2)1(12 







 x

DCx
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B

x
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2. 
22 )1()1(

2

 xx

x g~j` fMœvskwU‡K AvswkK fMœvs‡k cÖKv‡ki iƒc wb‡Pi †KvbwU? 

 

(K)   
22 )1(1 


 x

B

x

A  (L)  
222 )1(11 







 x

DCx

x

B

x

A  

(M)  
222 )1(11 








 x

EDx
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x
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 x

EDx

x

CBx

x
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3. (i) hw` je N(x) Gi gvÎv ni D(x) Gi gvÎvi mgvb ev Gi †_‡K eo nq, Z‡e fMœvskwU‡K AcÖK…Z fMœvsk 
e‡j|  

 (ii) GKwU eûc`x‡K ni Ges GKwU eûc`x‡K je wb‡q MwVZ fMœvsk‡K g~j` fMœvsk e‡j| 
 (iii) hw` ni D(x) Gi gvÎv je N(x) Gi gvÎvi mgvb ev Gi †_‡K eo nq, Z‡e fMœvskwU‡K AcÖK…Z fMœvsk 

ejv nq|  
Dc‡ii Z‡_¨i Av‡jv‡K wb‡Pi †KvbwU mwVK? 

(K)  i I ii (L)  ii I iii (M)   i I iii (N)  i, ii I iii 
4. (i) 

)3()2(

8




xx

x fMœvskwU GKwU cÖK…Z fMœvsk|       

 (ii) 
92

3

x

x fMœvskwU GKwU AcÖK…Z fMœvsk|       

      (iii) 
xxx

xx

6

1
23

2


 fMœvskwU GKwU cÖK…Z fMœvsk|      

 Dc‡ii Z‡_¨i Av‡jv‡K wb‡Pi †KvbwU mwVK? 
(K)  i I ii (L)  ii I iii (M)   i I iii (N)  i, ii I iii 
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  P~ovšÍ g~j¨vqb- 
 

1. wb‡Pi eûc`x¸‡jvi cÖ‡Z¨KwU‡K (K) x Pj‡Ki eûc`xi Av`k© AvKv‡i eY©bv Kiæb Ges x Pj‡Ki eûc`x 
iƒ‡c Gi gvÎv, gyL¨ mnM I aªæe c` wbY©q Kiæb| (L) y Pj‡Ki eûc`xi Av`k© AvKv‡i eY©bv Kiæb Ges y 
Pj‡Ki eûc`x iƒ‡c Gi gvÎv, gyL¨ mnM I aªæe c` wbY©q Kiæb: 
(i)  4x2–y2+ x +2y –3   (ii)  6x2y –5x4y4+ xy2 –4 
(iii)  x+ 8x2+ 3x3 +5   (iv)  y2+ 7y3 +4y + 2 
(v) 3x3y +xy2+ 2 x4y3 – x2 

2. hw` P(x) = 2x3 – 5x2+ 7x – 8 nq, Z‡e P(x) †K (x – 2) Øviv fvM K‡i †`Lvb †h, fvM‡kl  P(2) Gi 
 mgvb|  

3. hw` P(x) = 36x2 – 8x + 5 nq, Z‡e P(x) †K (2x–1) Øviv fvM K‡i †`Lvb †h, fvM‡kl 







2

1
P  Gi mgvb| 

4. hw` F(x) = x3 + 6x2 – ax + 4 †K (x–3) Øviv fvM Ki‡j fvM‡kl 10 nq, Z‡e a Gi gvb wbY©q Kiæb| 
5. 2x3+x2+kx – 9 eûc`xi GKwU Drcv`K (x+3) n‡j, k Gi gvb wbY©q Kiæb|  
6. †`Lvb †h, F(x) = 7x3 –8x2 +6x–36 eûc`xi GKwU Drcv`K (x–2). 
7. x4–5x3 + 7x2 – a eûc`xi GKwU Drcv`K (x–2) n‡j, †`Lvb †h, a = 4. 
8. †`Lvb †h, 4x4–12x3 + 7x2 +3x – 2 Gi GKwU Drcv`K (2x+1). 
9. †`Lvb †h, (x–1 ) ivwkwU 2x4–5x2 +6x – 3 Ges 4x3 – 5x2+ 3x–2 eûc`xØ‡qi mvaviY Drcv`K| 
10. hw` P(y) = 2y3 – y2 – y  – 4 nq, Z‡e P(y) †K (y+3) Øviv fvM Ki‡j †h fvM‡kl _v‡K, G‡K fvM‡kl 

Dccv‡`¨i mvnv‡h¨ wbY©q Kiæb| 
11. Drcv`‡K we‡kølY Kiæb:  

(i)  x3–x2–10x –8 (ii) x4+3x3+ 5x2 + 8x +5 
(iii)  4a4+ 12a3+ 7a2 –3a –2 (iv) x3 – 9x2y + 26xy2 – 24y3 
(v)  a4+ 7a3+ 17a2 + 17a + 6 (vi) x3+ 2x2 +2x+1 
(vii)  x(y2+ z2) +y (z2+x2) + z (x2+y2)+3xyz (viii)  a (b–c)3+ b (c–a)3 +c (a–b) 3  

(ix) a4 (b–c)+ b4 (c–a) +c4 (a–b)  (x) b2c2 (b2– c2) +c2a2(c2– a2) + a2b2(a2– b2)  
(xi) x3–6x2y + 12xy2 –8y3 –1 (xii)  x6+18x3 +125 

12. hw` (a+b+c) (ab+bc+ca) = abc nq, Z‡e †`Lvb †h,  (a+b+c)3 = a3+b3+c3 

13. 
3

1

a
+ 

3

1

b
+

3

1

c
= 

abc

3
 nq, Z‡e †`Lvb †h, bc+ca +ab = 0 A_ev a = b = c. 

14. hw` 
a

yzx 2

 = 
b

zxy 2

 = 0
2



c

xyz  nq, Z‡e †`Lvb †h, (a+b+c) (x+y+z) = ax+by+cz 

15. hw` x = b+c–a, y = c+a–b Ges z = a+b–c nq, Z‡e †`Lvb †h, x3+y3+z3– 3xyz  = 4(a3+b3+c3– 3abc) 
16. mij Kiæb, 

(i)  
)()())(()()(

222

bcac

c

abcb

b

caba

a








 

(ii)   
)()(

)1(

)()(

)1(

)()(

)1( 222

xzzy

az

zyyx

ay

xzyx

ax













 

(iii)   
)()(

1

)()(

1

)()(

1 333
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b

caba
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(iv)   
)()()()()()()()()( cxbcac

c

bxcbab

b

axcaba

a








 

(v)   
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)()(

)(

)()(

)( 222

bcba

caac

abac

bccb

cacb

abba










  

(vi)   
222222 )()()( bac
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acb

ac

cba

cb











  

(vii)   
1

8

1

4

1

2

1

1
842 
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17. AvswkK fMœvs‡k cÖKvk Kiæb : 

(i) 
)3()2(

1112



xx

x  (ii)   
)23()2(

25




xx

x  

(iii)   
)4()2(

)5()1(




xx

xx  (iv) 
92

3

x

x  

(v)   
32

12
2

23




xx

xx  (vi)   
)4()2()3(

468




xxx

x  

(vii)   
)4()1( 2  xx

x  (viii)   
)3()2(

692




xxx

xx  

(ix) 
)4)(1(

74
2

2




xx

xx  (x)   
)12()3( 2

2

 xx

x  

18. F (x) = 8x+4x2– 1+10x4–5x3 PjK x Gi GKwU eûc`x| 
(K) eûc`xwUi Av`k© iƒc wjLyb| 
(L) eûc`xwUi gyL¨c`, gvÎv I gyL¨mnM wbY©q Kiæb| 

(M) 







2

1
F  Gi gvb wbY©q Kiæb| 

19. x Pj‡Ki GKwU eûc`x P (x) = 6x2– ax+5x3+6. 
(K) eûc`xwUi gyL¨c`, gvÎv I aªæec` wbY©q Kiæb | 
(L) hw` P (x) †K (x–2) Øviv fvM Ki‡j fvM‡kl 6 nq, Z‡e a Gi gvb wbY©q Kiæb| 
(M) 5x3+6x2 – 32x †K Drcv`‡K we‡kølY Kiæb| 

 

20. x, y, z Gi GKwU eûc`x F (x, y, z) = x3 + y3 + z3 – 3xyz 
(K) cÖgvY Kiæb †h, F (x, y, z) n‡jv GKwU Pμ-μwgK ivwk| 
(L) F (x, y, z) †K Drcv`‡K we‡kølY Kiæb Ges hw` F (x, y, z) = 0, (x + y + z) = 0 nq, Z‡e †`Lvb †h, 
 (x2 + y2 + z2) = (xy + yz + zx)    
(M) hw` F(x, y, z) =0 nq, Z‡e †`Lvb †h, x + y + z = 0 A_ev x = y = z. 
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