
 

4 

 

 

 

 

wØc`x we Í̄…wZ 

(Binomial Expansions) 
 

f‚wgKv 

wØc`x Dccv‡`¨i Avwe®‹viK m¨vi AvBRvK wbDUb| Dccv`¨wUi wewfbœ w`‡K MwYZwe` Igi ˆLqv‡giI h‡_ó 

Ae`vb i‡q‡Q| Dccv`¨wU MwYZ kv‡¯¿ h‡_ó ¸iæZ¡c~Y© I cÖ‡qvRbxq| wØc`x ivwk ev eûc`x ivwki NvZ ev kw³ 

wZb Gi †ewk n‡j †m †ÿ‡Î ivwki gvb wbY©q h‡_ó kÖgmva¨ I mgq mv‡cÿ n‡q c‡o| G BDwb‡U wØc`x Dccv`¨, 

wØc`x Dccv‡`¨i we¯Í„wZ, wØc`x we Í̄…wZi mvaviY c`, ga¨c`, wØc`x aviv BZ¨vw` m¤ú‡K© Av‡jvPbv Kiv n‡e|  

 

 

BDwb‡Ui D‡Ïk¨ 

GB BDwbU †k‡l Avcwb - 

 wØc`x Dccv`¨ I Gi ˆewkó m¤ú‡K© wjL‡Z cvi‡eb, 

 MvwYwZK Av‡ivn c×wZ‡Z wØc`x Dccv`¨ cÖgvY Ki‡Z cvi‡eb, 

 c¨vm‡K‡ji wÎfz‡Ri mvnv‡h¨ wØc`x we¯Í…wZi mnM wbY©q Ki‡Z cvi‡eb, 

 wØc`x we¯Í…wZi mvaviY c` wbY©q Ki‡Z cvi‡eb, 

 wØc`x we¯Í…wZi ga¨ c` wbY©q Ki‡Z cvi‡eb, 

 wØc`x aviv m¤úwK©Z mgm¨vi mgvavb Ki‡Z cvi‡eb| 

 

 

BDwbU mgvwßi mgq 

BDwbU  mgvwßi m‡ev©”P mgq 15 w`b 

 
 

GB BDwb‡Ui cvVmg~n 

 cvV 4.1: MvwYwZK Av‡ivn wewa 

 cvV 4.2: c¨vm‡K‡ji wÎfzR m~Î 

 cvV 4.3: (a+x)
n
-Gi we¯Í…wZ‡Z mvaviY c` wbY©q   

 cvV 4.4: (a+x)
n
-Gi we¯Í„wZ‡Z ga¨c` wbY©q 

 cvV 4.5: wØc`x aviv 
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MvwYwZK Av‡ivn wewa 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 MvwYwZK Av‡ivn c×wZ‡Z wØc`x Dccv‡`¨i cÖgvY Ki‡Z cvi‡eb, 

 wØc`x Dccv‡`¨i ˆewkó eY©bv Ki‡Z cvi‡eb| 

 

gyL¨ kã  

wØc`x ivwk, wØc`x Dccv`¨, Av‡ivn wewa 

 

 

 g~jcvV- 

 

MvwYwZK Av‡ivn wewa: g‡b Kiæb, ¯^vfvweK msL¨vi †mU Ges Aci GKwU †mU n  hv Giƒƒc nq †h, 

(i) 1  

(ii) n,n +1 †hLv‡b n 

Zvn‡j G m¤úK©wU  Gi GKwU †gŠwjK ¯x̂Kvh©| G ¯x̂Kvh©‡K MvwYwZK Av‡ivn wewa ejv nq|  

 

MvwYwZK Av‡ivn c×wZ: 

¯v̂fvweK msL¨v n m¤ŵjZ †Kvb ivwk hw` 1n  Gi Rb¨ mZ¨ nq Ges ivwkwU n Gi Rb¨ mZ¨ a‡i hw` Zv 

n + 1Gi Rb¨ mZ¨  nq, Z‡e Dw³wU mKj n Gi Rb¨ mZ¨ n‡e| 

 

wØc`x ivwk 

`yBwU c‡`i †hvMdj ev we‡qvMdj AvKv‡i cÖKvwkZ †h †Kvb ivwk‡K wØc`x ivwk ejv nq| †hgb: 

yxyxxa 32,35, 2   BZ¨vw` wØc`x ivwk| 

 

wØc`x Dccv`¨: †h exRMwYZxq m~‡Îi mvnv‡h¨ GKwU wØc` ivwki †h †Kvb kw³ ev g~j‡K GKwU avivq cÖKvk Kiv 

hvq Zv‡K wØc`x Dccv`¨ e‡j| 

  n
n

nrrn
r

nnnnnnn xCxaCxaCxaCaxa   ......................22
2

11
1 ,GB m~ÎwU‡K wØc`x Dccv`¨ e‡j| 

 

MvwYwZK Av‡ivn c×wZ‡Z wØc`x Dccv‡`¨i cÖgvY : 

  222
2

2112
1

22222 2 xaCxaCaxaxaxa   ------------(i) 

 [ 1,2 2
2

1
2  CC ] 

  333
3

3223
2

3113
1

3332233 33 xaCxaCxaCaxaxxaaxa   ----------- (ii) 
 [ 1,3,3 3

3
2

3
1

3  CCC ] 
myZivs m~ÎwU n =2, n=3Gi Rb¨ mZ¨| GLb g‡b Kiæb m~ÎwU n = k Gi Rb¨ mZ¨| 

  k
k

krrk
r

kkkkkkk xCxaCxaCxaCaxa   ......................22
2

11
1 --------- (iii)

(iii)Gi Dfqw`‡K(a+x)Øviv ¸Y K‡i Avgiv cvB,  

      k
k

krrk
r

kkkkkkk xCxaCxaCxaCaxaxaxa   ......................22
2

11
1  

  k
k

krrk
r

kkkkkkk axCxaCxaCxaCaxa   ...................... 121
2

1
1

11
 

 111
1

32
2

21
1 ...................... 


  k

k
krrk

r
krrk

r
kkkkkk xCxaCxaCxaCxaCxa 

       11
1

21
12

1
1

1 ......................1 


  k
k

krrk
r

k
r

kkkkkkk xCxaCCxaCCxaCa -----(iv)

cvV 4.1 
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†h‡nZz, r
k

r
k

r
k CCC 1

1


  , 
AZGe, 1

1
101 1 CCCC kkkk  , 

 2
1

12 CCC kkk  BZ¨vw`| 

  1
1

11121
2

1
1

111 ...................... 


  k
k

krrk
r

kkkkkkk xCxaCxaCxaCaxa ----------- (v)
(v)bs n‡Z †`Lv hvq,(iii)bs m~ÎwUn = k+1Gi Rb¨I mZ¨| 

AZGe m~ÎwU hw`n =2Gi Rb¨ mZ¨ nq, Z‡e Dnvn = 2+1 =3Gi Rb¨I mZ¨| Avevin=3Gi Rb¨ mZ¨ 

n‡j,n=4Gi Rb¨I mZ¨| myZivsnGi mKj abvZ¥K c~Y© msL¨vi Rb¨ Dccv`¨wU mZ¨| 

  n
n

nrrn
r

nnnnnnn xCxaCxaCxaCaxa   ......................22
2

11
1 

 

wØc`x Dccv‡`¨i ˆewkó¨: 

(i) Dccv‡`¨i we¯Í„wZ‡Z (n+1) msL¨K c` _v‡K| 

(ii) we¯Í„wZi cÖ‡Z¨K c‡` a Ges xGi Nv‡Zi mgwó mgvb _v‡K| 

(iii) we¯Í…wZi cÖ_g I †kl c` n‡Z mg`~ieZx© c`¸‡jvi mnM ci®úi mgvb _v‡K| 

 

Abywm×všÍ1: 

  n
n

nrrn
r

nnnnnnn xCxaCxaCxaCaxa   ......................22
2

11
1  --------------- (1) 

(1)bs Ga=1ewm‡q cvB, 

  n
n

nrrn
r

nnnnnnn xCxCxCxCx   .......1...............1111 22
2

11
1  

  n
n

nr
r

nnnnn xCxCxCxCxCx  ......................11 3
3

2
21  

            nrn xx
r

rnnnnxnnnxnnnxx 








 .......
!

1....21...............
!3

21
!2

111 32  

Abywm×všÍ 2: 

  n
n

nrrn
r

nnnnnnn xCxaCxaCxaCaxa   ......................22
2

11
1  --------------- (1) 

(1)bs Gx=x ewm‡q cvB, 

         nn
nrrn

r
nnnnnnn xCxaCxaCxaCaxa   ......................22

2
11

1  

         nnrrrn
r

nnnnnn xxaCxaCxaCa 1.......1...............11 222
2

11
1    

 

 

 mvims‡ÿc- 

 (i) 1 (ii) n,n +1 †hLv‡b nZvn‡j G m¤úK©wU Gi GKwU †gŠwjK ¯x̂Kvh©| G ¯x̂Kvh©‡K 

MvwYwZK Av‡ivn wewa ejv nq| 

 Dccv‡`¨i we¯Í„wZ‡Z (n+1) msL¨K c` _v‡K| 

 we¯Í„wZi cÖ‡Z¨K c‡` a Ges xGi Nv‡Zi mgwó mgvb _v‡K| 

 we¯Í…wZi cÖ_g I †kl c` n‡Z mg`~ieZx© c`¸‡jvi mnM ci®úi mgvb _v‡K| 
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c¨vm‡K‡ji wÎfzR m~Î 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 c¨vm‡Kj wÎfz‡Ri mvnv‡h¨ wØc`x we¯Í…wZ Ki‡Z cvi‡eb, 

 c¨vm‡Kj wÎfz‡Ri mvnv‡h¨ wØc`x we¯Í…wZi mnM wbY©q Ki‡Z cvi‡eb| 

 

gyL¨ kã  

c¨vm‡Kj wÎfzR, wØc`x we Í̄…wZ, wØc`x we Í̄…wZi mnM 

 

 

 g~jcvV- 

 

divwm c`v_© weÁvbx †eøBR c¨vm‡Kj (Blaise Pascal, 1623-1662) †QvU‡ejv †_‡KB Amvgvb¨ †gavex wQ‡jb| 

1653mv‡j wZwb wØc`x we¯Í…wZi mn‡Mi mviwY cȪ ‘Z K‡ib hv c¨vm‡Kj wÎfzR bv‡g cwiwPZ| GQvovI c`v_©we`¨vq 

Zuvi Ae`vb Acwimxg|  

 

c¨vm‡Kj wÎfzR 

wb‡¤œi wÎfzRvKvi msL¨v web¨vm‡K c¨vm‡K‡ji wÎfzR ejv nq| 1g I 2q mvwii ci †h †Kv‡bv mvwii c‡`i 

mnM¸‡jv wbY©q c×wZ wb¤œiƒc: 

mvwi wÎfzRxq QK wØc`x ivwki we Í̄vi 

1g mvwi n=01                     (a+x)0 = 1 
2q mvwi n=1              1     1                  (a+x)1= 1.a+ 1.x 

3q mvwi n=2            1    2    1                (a+x)2= 1.a2+2.ax+1.x2
 

4_© mvwi n=3          1   3     3    1             (a+x)3= 1.a3+3.a2x+3.ax2+1.x3
 

5g mvwi n=4 (a+x)4= 1.a4+4.a3x+6.a2x2+4.ax3+1.x4
 

6ô mvwi n=5 (a+x)5= 1.a5+5.a4x +10.a3x2+10.a2x3+5.ax4+1.x5 

7g mvwi n=6 (a+x)6 = 1.a6+6.a5x +15.a4x2+20.a3x3+15.a2x4+6.ax5+1.x6
8g mvwi n=7 (a+x)7 = 1.a7+7.a6x +21.a5x2+35.a4x3+35.a3x4+21.a2 x5+7.a x6+1.x7 

 

e¨vL¨v: 

 Dc‡iv³ mvwii wØc`x we¯Í…wZ

nxa )(  G n=0,1,2,3,4,5,6 Ges7†bIqv n‡q‡Q| 

 cÖ‡Z¨K mvwii cÖvwšÍK c‡`i mnMØq | 

 †Kv‡bv mvwii 1g I 2q c‡`i mnMØ‡qi †hvMdj H mvwii cieZ©x mvwii 2q c‡`i mnM| 

 †Kv‡bv mvwii 2q I 3q c‡`i mnMØ‡qi †hvMdj H mvwii cieZ©x mvwii 3q c‡`i mnM| 

 †h‡Kv‡bv mvwi n‡Z cieZ©x mvwii mnM¸‡jv wbY©q Kiv hvq| 

g‡b Kiæb, 8g mvwii c‡`i mnM¸‡jv wbY©q Ki‡Z n‡e| Avgiv Rvwb, cÖ_g c` I †kl c‡`i mnM |8g mvwii 

2q c‡`i mnM n‡e 7g mvwii 1g I 2q c‡`i mnMØ‡qi †hvMdj, A_©vr |8g mvwii 3q c‡`i mnM 

n‡e 7g mvwii 2q I 3q c‡`i mnMØ‡qi mgwó, A_©vr |8g mvwii 4_©, 5g, 6ô I 7g c‡`i 

mnM¸‡jv n‡e h_vµ‡g, ,  I,hv c¨vm‡Kj wÎfz‡Ri 8g 

mvwi‡Z we`¨gvb| 

cvV 4.2 
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D`vniY 1: c¨vm‡Kj wÎfz‡Ri mvnv‡h¨ (2+x)6
Gi we¯Í…wZ wbY©q Kiæb| 

mgvavb: 

mvwi wÎfzRxq QK wØc`x ivwki we Í̄vi 

1g mvwi n=01                     (2+x)0 = 1 
2q mvwi n=1              1     1                  (2+x)1= 1.2+ 1.x 

3q mvwi n=2            1    2    1                (2+x)2= 1.22+2.2.x + 1.x2
 

4_© mvwi n=3          1   3     3    1             (2+x)3= 1.23+3.22.x+3.2.x2+1.x3
 

5g mvwi n=4 (2+x)4= 1.24+4.23.x+6.22.x2+4.23.x+1.x4
 

6ô mvwi n=5 (2+x)5= 1.25+5.24.x +10.23.x2+10.22.x3+5.2.x4+1.x5 

7g mvwi n=6 (2+x)6 = 1.26 +6.25x +15.24.x2 +20.23.x3 + 15.22.x4 +6.2.x5 +1.x6

∴ wb‡Y©q (2+x)6 = 64+192x +240x2+160x3+60x4+ 12x5+x6 
 

D`vniY 2: c¨vm‡Kj wÎfz‡Ri mvnv‡h¨ (1x)5
Gi we¯Í…wZ‡Z x3

Gi mnM wbY©q Kiæb| 

mgvavb:   

mvwi wÎfzRxq QK wØc`x ivwki we Í̄vi 

1g mvwi n=01                     (1x)0 = 1 
2q mvwi n=1              1     1                  (1x)1= 1.1 1.x 

3q mvwi n=2            1    2    1                (1x)2= 1.122.1.x + 1.x2
 

4_© mvwi n=3          1   3     3    1             (1x)3= 1.133.12.x+3.1.x21.x3
 

5g mvwi n=4 (1x)4= 1.144.13.x+6.12.x24.13.x+1.x4
 

6ô mvwi n=5 (1x)5= 1.155.14.x +10.13.x210.12.x3+5.1.x41.x5 

AZGe, (1  x)5 = 5432 5101051 xxxxx   
∴wb‡Y©q x3

Gi mnM=10 
 

 

 mvims‡ÿc- 

 cÖ‡Z¨K mvwii cÖvwšÍK c‡`i mnMØq 1| 

 †Kv‡bv mvwii 1g I 2q c‡`i mnMØ‡qi †hvMdj H mvwii cieZ©x mvwii 2q c‡`i mnM| 

 †Kv‡bv mvwii 2q I 3q c‡`i mnMØ‡qi †hvMdj H mvwii cieZ©x mvwii 3q c‡`i mnM| 

 †h‡Kv‡bv mvwi n‡Z cieZ©x mvwii mnM¸‡jv wbY©q Kiv hvq| 
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 (a+x)n
-Gi we Í̄…wZ‡Z mvaviY c` wbY©q 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 †Kv‡bv wØc`x we¯Í…wZi mvaviY c` wbY©q Ki‡Z cvi‡eb, 

 wØc`x ivwki c`msL¨v I mnM wbY©q Ki‡Z cvi‡eb| 

 

gyL¨ kã  

mvaviY c` 

 

 

 g~jcvV- 

 

 nxa  -Gi we¯Í…wZ‡Z mvaviY c`(General terms)wbY©q 

hw`   nrrn
r

nnnnnnn xxaCxaCxaCaxa   ......................22
2

11
1  

Wvbc‡ÿi c`¸‡jv‡K avivevwnKfv‡e T1, T2,T3,.....,Tr+1Øviv m~wPZ Kiv nq; Zvn‡j, 

cÖ_g c`, T1=
nnnn axaCa   00

0  

wØZxq c`, T2= xnaxaC nnn 111
1

   

Z…Zxq c`, T3=
  2222

2 !2
1 xannxaC nnn  

  

PZz_© c`, T4=
   3333

3 !3
21 xannnxaC nnn  

  

...................................................................... 

......................................................................        

rZg c`, Tr= 

    
 

1111
1 !1

2.......21 
 

 rrnrrn
r

n xa
r

rnnnnxaC  

r+1 Zg c`, 

      rrnrrn
r

n
r xa

r
rnnnnnxaCT 





!

1.......321
1  

myZivs GB

rrn
r

n
r xaCT 
 1 c`‡K mvaviY c` e‡j| mvaviY c‡`i mvnv‡h¨ Avgiv wØc`x ivwki wewfbœ c`I mnM 

wbY©q Ki‡Z cvwi| 

 

D`vniY1:(1+x)44
Gi we¯Í…wZ‡Z 21 Zg c` wbY©q Kiæb| 

mgvavb: g‡b Kiæb,r+1=21ev, r= 20. 

Tr+1= 120T  = 20
20

44 xC = 20

)!2044(!20
!44 x


= 20

!24!20
!44 x  

 

D`vniY2:(x2–7x)12
Gi we¯Í…wZ‡Zx14

Gi mnM wbY©q Kiæb| 

mgvavb: g‡b Kiæb,Tr+1Zg c‡`x14
Av‡Q| 

Tr+1= 
12

Cr(x2)12–r (–7x)r= 
12

Crx24–2r.(–7)rxr= 
12

Cr (–7)rx24–2r+r = 
12

Cr(–7)rx24–r 
GLb mvaviY c‡`i x

24-r
Gi NvZ Ges x

14
Gi NvZ mgvb n‡e| 

  24r = 14evr = 24–14 = 10. 
T10+1= 

12
C10 (–7)

10
x

24–10
= 10

12C .7
10

x
14

 

cvV 4.3 
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AZGex
14

Gi mnM = 10
12C (7)

10
 

 

D`vniY3:



1

x2 –x
18

Gi we¯Í…wZ‡ZxewR©Z c`wU wbY©q Kiæb| 

mgvavb:xewR©Z c` ej‡Z Avgiv †mB c`‡K eywS †h c‡`x_v‡K bv A_©vrxGi NvZ k~b¨ _v‡K|[ x0 = 1 ]. 
g‡b KiæbTr+1Zg c‡`x0

Av‡Q| 

Tr+1= 
18

Cr


1

x2
18–r

.(–x)r= 
18

Crx–36+2r(–1)rxr= 
18

Crx–36+3r(–1)r 

†h‡nZz G c`wU x ewR©Z
– 36+3r= 0 

ev  3r = 36 r = 12. 

 wb‡Y©q c`= T13 = 
18

C12 (–1)
12

.x0=
)!1218(!12

!18


 =
!6!12

!18 = 18564 

D`vniY4:m,n abvZ¥K c~Y© msL¨v n‡j

n
m

x
x 






 

11)1( Gi we¯Í…wZ‡Zx ewR©Z c` wbY©q Kiæb| 

mgvavb: n

nmn
m

n
m

x
x

x
xx

x
x









 







 

)1(1)1(11)1(  

g‡b Kiæb, 1r Zg c`wU x ewR©Z c`| GLv‡b, 1r Zg c` = nr
r

nmr
r

nm
n xCxC

x
 .1

 

†h‡nZz 1r Zg c`wU x ewR©Z, myZivs H c‡` Gi x NvZ k~b¨ n‡e|  

AZGe, nrnr  0  

AZGe,wb‡Y©q x ewR©Z c` n
nm C  

D`vniY5:

10

3
22 






 

x
bx Gi we¯Í…wZ‡Z 

5x Ges 

15x Gi mnMØq ci¯úi mgvb n‡j b Gi abvZ¥K gvb wbY©q 

Kiæb| 

mgvavb:g‡b Kiæb, 

10

3
22 






 

x
bx Gi we¯Í…wZ‡Z 1r Zg c`mvaviYc`| 

myZivs 1r Zg c`           rrr
r

rrrr
r

r
r

r xbCxbC
x
bxC 520101032201010

3

10210 222 







        

hw` 1r Zg c‡` 

5x _v‡KA_v©r 5520  r ev, 3r  

Avevi hw` 1r Zg c‡` 

15x _v‡K Z‡e 15520  r A_©vr 1r  

GLb

5x Ges 

15x Gi mnMØq ci¯úi mgvb n‡j, 

       1110
1

103310
3

10 22 bCbC    

 

ev, bb 

 93

7

210
!7!3

2!10
  

 

 

 

ev, bb 


 93
7

210
!7!3

2!78910
  

 

 

 

ev, bb 

 23 2

23
89

 

 

ev, bb 412 3
  ev,

  

3
12 b  


  

3
1

b , [abvZ¥K gvb wb‡q] 
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 mvims‡ÿc- 

  nxa  -Gi we¯Í…wZi 

rrn
r

n
r xaCT 
 1 c`‡K mvaviY c` ejv nq| 

 mvaviY c‡`i mvnv‡h¨ Avgiv wØc`x ivwki wewfbœ c`I mnM wbY©q Ki‡Z cvwi| 

 

 
 
 
 (a+x)n

-Gi we Í̄„wZ‡Z ga¨c` wbY©q 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 †Kv‡bv wØc`x we¯Í…wZi ga¨c` wbY©q Ki‡Z cvi‡eb| 

 

gyL¨ kã  

wØc`x we¯Í…wZi ga¨c` 

 

 

 g~jcvV- 

 

(a+x)n
-Gi we¯Í…wZ‡Z ga¨c`(Middle terms)wbY©q, †hLv‡bnGKwU abvZ¥K c~Y© msL¨v 

Avgiv Rvwb, (a+x)n
Gi we¯Í…wZ‡Z †gvU c` msL¨v = n+1|GLb g‡b Kiæb, Dnvi 

(r+1)Zgc`wUga¨c`|myZivsD³c‡`iA‡MÖIcðv‡ZmgvbmsL¨Kc`_vK‡e|†h‡nZz(r+ 1)Zgc‡`icðv‡ZrmsL¨K c`  

Av‡Q, †m‡nZz Dnvi A‡MÖIrmsL¨K c` _vK‡e|Zvn‡j(a+x)nGi we¯Í…wZ‡Z †gvU c` msL¨v 

= (r) + (1) + (r) = 2r+1. 
cðv‡Z gv‡S   A‡MÖ 

n+1 = 2r+1evr = 
n
2  

(i) nabvZ¥K †Rvo msL¨v n‡j, ga¨c` n‡e 

1
2


nT ev

2
2nT Zg c`| 


1

2


nT = 22

2

nnn

n
n xaC


= 22

2

nn

n
n xaC  

(ii) nabvZ¥K we‡Rvo msL¨v n‡j,ga¨c` n‡e

2
1nT Ges

2
3nT Zg c`Øq| 


2

1nT =
1

2
1


n
nC

1
2

11
2

1








 


 nnn

xa = 
2

1n
nC 2

1
2

1  nn

xa  


2

3nT  =
1

2
1


nT =
2

1n
nC 2

1
2

1

.



nnn

xa = 
2

1n
nC 2

1
2

1

.
 nn

xa  

D`vniY1:

16











x
y

y
x

Gi we¯Í…wZ‡Z ga¨c` wbY©q Kiæb| 

mgvavb: GLv‡b 16n , †Rvo msL¨v 

cvV 4.4 
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myZivs ga¨c`= 189
2

216   TTT = 
16

C8


x

y
8
. 


y

x
8
= 

16
C8 = !8!8

!16
=12870  

D`vniY2:



x–

1
x

11
Gi we¯Í…wZ‡Z ga¨c` wbY©q Kiæb| 

mgvavb:  GLv‡bn =11, we‡Rvo msL¨v 

myZivs ga¨c` `yBwU n‡”Q, 6
2

111 TT  Ges 7
2

311 TT   

T6 = T5+1= 
11

C5(x)
11–5





– 

1
x

5
= 

11
C5x

6
 (–1)

5
 . 5

1
x

= – 462 x 

T7= T6+1= 
11

C6 (x)
11– 6





– 

1
x

6
= 

11
C6x

5
6

1
x = 

462
x   

D`vniY3: †`Lvb †h, 



x–

1
x

2n
Gi wØc`x we¯Í…wZ‡Z ga¨c` mgvb 

n

n
n )2(

!
)12.....(5.3.1



 

mgvavb: GLv‡b we¯Í…wZwUi NvZ †Rvo msL¨v| 

myZivs, ga¨c` n‡e,

2
)1(2

2
22   nn TT 1 nT  

GLb, 1nT
n

nn
n

n

x
xC 






  1)( 22  

n
nn

n
n

x
xC 








11)(2
 

 

  n
nn

n
n

x
xC 112  

   n
nnn

n 1
!2!

!2





    
   n

nnn
...........nnnn 1

!2!
12343222122





  

        
 

 n
n

........nnn...........nnn 1
!

13.552321224642222
2 


  

                   
 

 n
n

.........nnn..............n.n..n 1
!

13552321212223222122
2 


  

    
 

 n
n

n
nnn......n 1

!
123252531!2

2 



    

   n
n

n
nnn...... 1

!
1232525312




  

    n
n

nn...... 2
!

1232531



 [cÖgvwYZ] 

 

 

 mvims‡ÿc- 

  nxa  -Gi we¯Í…wZ‡Z nabvZ¥K †Rvo msL¨v n‡j ga¨c` n‡e,

1
2


nT = 22

2

nn

n
n xaC  

  nxa  -Gi we¯Í…wZ‡Z nabvZ¥K we‡Rvo msL¨v n‡j ga¨c` n‡e,

2
1nT = 

2
1n

nC 2
1

2
1

.
 nn

xa  Ges

2
3nT = 

2
1n

nC 2
1

2
1

.
 nn

xa Zg c`Øq| 
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wØc`x aviv 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 wØc`x aviv Kx Zv eY©bv Ki‡Z cvi‡eb, 

 wØc`x aviv m¤úwK©Z mgm¨v mgvavb Ki‡Z cvi‡eb| 

 

gyL¨ kã  

wØNvZ mgxKiY, wØc`x aviv 

 

 

 g~jcvV- 

 

wØc`x aviv (Binomial Series) 

(a)Avgiv Rvwb,(1+x)n = 1+nx + 
!2

)1( nn x2 + - - - + 
!

)1).....(2)(1(
r

rnnnn  xr + .......... +xn--------(i)  

(i)bs Gi Wvbw`‡Ki we¯Í…wZiaviv‡K wØc`x aviv ejv nq| GLv‡b, 

(K)(1+x)nGi we¯Í…wZ‡Z n abvZ¥K c~Y©msL¨v n‡j avivwU mgxg n‡e Ges nFYvZ¥K c~Y© msL¨v ev fMœvsk (abvZ¥K 

ev FYvZ¥K)n‡j avivwU Amxg n‡e| 

(L) 1x A_v©r 11  x  
(b) n wKš‘ n Gi Rb¨ 

nxa )(  Gi we¯Í…wZ 

 nxa  =an+nan–1x+
!2

)1( nn an–2x2+ .......... +
!

)1).....(2)(1(
r

rnnnn  an–rxr+ ....... +xn----------- (ii) 

(K) xa  n‡j 1
a
x  

 
n

nn

a
xaxa 





  1 =





















 ...................
!2

)1(.1
2

a
xnn

a
xnan  

 = ................
!2

)1(. 221 


  xannxana nnn  

(L) xa  n‡j 1
x
a  

 
n

nn

x
axxa 





  1 =





















 ...................
!2

)1(.1
2

x
ann

x
anxn  

 = ....................
!2

)1(.. 221 


  nnn xannxanx  

myZivs, n  FYvZ¥K c~Y© msL¨v ev fMœvsk Gi Rb¨ (a+x)n†K Amxg avivq cÖKvk Ki‡Z 1Ges wØZxq c` 1 A‡cÿv 

ÿz`ªZg wb‡Z nq| 

gšÍe¨: xa  n‡j, hLb ax   ZLb   nn aaa )2( Avevi hLb ax  ZLb   0)0(  nnaa  
myZivs, †Kv‡bv †ÿ‡ÎB wØc`x we¯Í…wZi cÖ‡qvRb †bB| 

 

(c)AbšÍ wØc`x avivi Afxm„wZ (Convergency of Binomial Series) : 

cvV 4.5 
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n Gi †h †Kvb gv‡bi Rb¨ Ñ 

   nx1 1+nx + 
!2

)1( nn 2x  +
!3

)2)(1(  nnn 3x +....... + 
!

)1).....(2)(1(
r

rnnnn  xr + ........ ------ (i)  

avivwU‡K wØc`x aviv  ejv nq| 

(K) hLb n nq A_©vr nabvZ¥K c~Y© msL¨v nq ZLb avivwU mvšÍ Ges Gi gvb  nx1 . 

   nx1  1+nx + 
!2

)1( nn 2x  +
!3

)2)(1(  nnn 3x + ....... + 
!

)1).....(2)(1(
r

rnnnn  xr + ......... 

(L) hLb n e¨ZxZ †h †Kvb g~j` msL¨v A_©vr nFYvZ¥K c~Y© msL¨v ev fMœvsk (abvZ¥K ev FYvZ¥K)n‡j avivwU 

AbšÍ n‡e| KviY, n  bv n‡j, 

!
)1).....(2)(1(

r
rnnnn 

 Gi gvb k~b¨ n‡Z cv‡i bv| 

†Kvb Amxg avivi †hvMdj GKwU wbw`©ó mmxg msL¨v n‡jZv‡K Awfmvix aviv ejv nq| Avevi, †Kvb AbšÍ avivi 

†hvMdj GKwU wbw`©ó mmxg msL¨v bv n‡j Zv‡K Acmvix aviv ejv nq| 

wØc`x AbšÍ avivwU Awfmvix n‡e hw` x Gi gvb 1Gi †P‡q eo Ges 1 Gi †P‡q †QvU nq A_©vr, 1x  nq Ges 

ïay ZLbB AbšÍ avivwUi gvb  nx1 n‡e| 

 nx 1 = 1+nx + 
!2

)1( nn 2x  +
!3

)2)(1(  nnn 3x + ......... + 
!

)1).....(2)(1(
r

rnnnn  xr + ....... , 

hLb n Ges 1x  
1n Ges x  Gi cwie‡Z© x wj‡L wØc`x aviv n‡Z cvB,  

1+( 1 )( x )+ 
!2

)2)(1(   2x  +
!3

)3)(2)(1(   3x +...... + 
!

)).....(3)(2)(1(
r

r  rx + ........  

=1+ x + 2x + 3x + 4x + ........ + rx + .........  

avivwUi cÖ_g 

r
msL¨K c‡`i †hvMdj

x
x

xx
x rr











11

1
1
1  

hLb 1x ZLb

r
Gi gvb e„w×i mv‡_ mv‡_ 

rx Gi gvb n«vm †c‡Z _v‡K Ges r n‡j 0rx nq| d‡j 

0
1


 x
xr

nq Ges †m‡ÿ‡Î avivwUi gvb 

x1
1

A_©vr   11  x nq| 

∴1+ x + 2x + 3x + 4x + .............. ∞ =   11  x avivwU Awfmvix| 

 

wb‡¤œi we¯Í…wZ¸‡jv wØc`x Dccv‡`¨i mvnv‡h¨ mn‡RB wbY©q Kiv hvq: 11  x  n†j, 

  11  x =1+ x + 2x + .....3 x .... + rx ..............------------- (i) 

  11  x =1 x + 2x 3x + ............ +  rr x)1( ..........   ----------(ii),[(i) bs G xcwie‡Z© (x)ewm‡q cvB|] 

  21  x =1+ x2 + 23x +4 3x + ........ +(r+1) rx ........------(iii),[(i) bs †K xmv‡c‡ÿ AšÍixKiY K‡i cvB|] 

     .....11.....43211 322   rr xrxxxx ------(iv),[(iii) bs G xcwie‡Z© (x)ewm‡q cvB|] 

  31  x =1+ x3 + 26x + 310x + .... +
2
1 (r+1)(r+2) rx +.... --(v),[(iii) bs †K xmv‡c‡ÿ AšÍixKiY K‡i cvB|] 

      .....121
2
1.....106311 323   rr xrrxxxx -----(vi) [(v) bs G xcwie‡Z© (x)ewm‡q 

cvB|] 
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AvswkK fMœvs‡k cÖKv‡ki gva¨‡g wØc`x we¯Í…wZ wbY©q 

†Kv‡bv g~j` exRMwYZxq fMœvs‡ki wØc`x we¯Í…wZ wbY©q Kivi Rb¨ fMœvskwU‡K AvswkK fMœvs‡k iƒcvšÍi K‡i cÖ‡Z¨K 

As‡ki Rb¨ wØc`x we¯Í…wZ wbY©q Ki‡Z nq| 

 

AvswkK fMœvs‡k we‡køl‡Yi c×wZ 

 















2222

2

)()())(( mx
EDx

x
C

x
B

x
A

mxxx
cbxax

 
 

mvsL¨gvb e„nËg c` wbY©q c×wZ 

 nxa  we¯Í…wZ‡Z mvsL¨gvb e„nËg c‡`i Rb¨, 

,1.11 

a
x

r
rn

T
T

r

r
hLb 0n  

      ,1.11 

a
x

r
rn

T
T

r

r
hLb 0n  

c~Y©msL¨v n‡jI  mvsL¨gvb e„nËg c`| fMœvsk n‡j cieZ©x c~Y©msL¨v Zg c`wUi mvsL¨gvb e„nËg| 
 

D`vniY1:(1–2x)–2
†K PZz_© c` ch©šÍ we¯Ívi Kiæb| 

mgvavb:(1–2x)–2 = 1+(–2)(–2x) + 
(–2)(–2–1)

2!  (–2x)2+
(–2)(–2–1)(–2–2)

3!  (–2x)3+ ........ 

   = 1+4x+12x2+32x3+ .......... 
 

D`vniY2:cÖgvY Kiæb,(1+x+x2+ ...... )(1+2x+3x2+ ........ )=
1
2 (1.2+2.3x+3.4x2+ ..... )  

mgvavb: evgc¶ = (1+x+x2+ ........) (1+2x+3x2+ ........) 

  = (1–x)–1 . (1–x)–2= (1–x)–3= 1+3x+6x2+ ........= 
1
2 (1.2+2.3x+3.4x2+ ........)  

D`vniY3:

3 58
1

x
 †K x -Gi Nv‡Zi EaŸ©µg Abymv‡i PZz_© c` ch©šÍ we¯Í…Z Kiæb Ges x -Gi gvb KZ n‡j 

we¯Í…wZ ˆea n‡e Zv wbY©q Kiæb| 

mgvavb:

3
1

33
3 8

51
2
1

8
51.2

1

8
518

1
58

1 







 







 









 




x
xx

x
 

































 





 















 




















 



.......
8
5

!3

2
3
11

3
1

3
1

8
5

!2

1
3
1

3
1

8
5

3
11

2
1

8
51

2
1 32

3
1

xxxx  

 

























































 .......
8
5

!3
3
7

3
4

3
1

8
5

!2
3
4

3
1

24
51

2
1 3

3
2

2

xxx  

 

























 .......

8
5

3!.3
7.4.1

8
5

3!.2
4.1

24
51

2
1 3

3

3
2

2

2 xxx  

 

























 .......

24
5

!3
7.4.1

24
5

!2
4.1

24
51

2
1 3

3
2

2

xxx  
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wØc`x we¯Í…wZwUi ˆea nIqvi kZ© n‡jv, 1
8

5


x
 A_©vr, 

5
8

5
8

 x | 

 

D`vniY4:  .......432 xxxxy n‡j †`Lvb †h,  .......432 yyyyx | 

mgvavb:†`Iqv Av‡Q,  .......432 xxxxy  
 .......432 xxxxy  

x
xxxxxy


 

1
1)1(.......11 1432

, [Dfq c‡ÿ1†hvM K‡i] 

  11
1

11 


 y
y

x  .......1 432 yyyy  

 x  .......432 yyyy  

 

D`vniY5: †`Lvb †h,

  12651


 xx Gi we¯Í…wZ‡Z 

rx Gi mnM

11 23   rr
| 

mgvavb:

 
)21)(31(

1
)31(2)31(1

1
6231

1
651

1651 22
12

xxxxxxxxxx
xx














 

 
)21)(

2
1.31(

1

)
3
1.21)(31(

1

xx 



  

[†bvU: x31 =0 n‡j

3
1

x ,   )31( x e¨ZxZ cÖ‡Z¨K c‡` x Gi gvb 

3
1

emv‡bv n‡q‡Q| Abyiƒcfv‡e, 021  x

n‡j ,
2
1

x )21( x e¨ZxZ cÖ‡Z¨K c‡` x Gi 

2
1

gvb emv‡bv n‡q‡Q| ] 

 
)21(

2
1

1

)31(
3
1

1

xx 



 11 )21(2)31(3   xx  

.....)3.......33331(3 443322  rr xxxxx  
.......)2......2221(2 3322  rr xxxx  


wb‡Y©q we¯Í…wZ‡Z 

rx Gi mnM 

11 232.23.3   rrrr
 

 

 

 

 

 P~ovšÍ g~j¨vqb- 

 

eûwbe©vPwb cÖkœ 

mwVK DË‡ii cv‡k wUK () wPý w`b (1 - 10): 

wb‡Pi c¨vm‡Kj wÎfzRwU jÿ¨ Kiæb Ges cÖ̀ Ë Dcv‡Ëi Av‡jv‡K (1-5) bs cÖ‡kœi DËi w`b 

1g mvwi   n=0                                                   1 
2q mvwi   n=1                                              1        1 
3q mvwi   n=2                                          1       2       1 

4_© mvwi   n=3                                     1       3        3      1 

5g mvwi   n=4                                
6ô mvwi   n=5                             
7g mvwi n=6                        
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1. c¨vm‡Kj wÎfz‡Ri Av‡jv‡K †Kv‡bv wØc`x ivwki cÖ_g c` I †kl c‡`i mnM `ywU n‡e wb‡Pi †KvbwU? 

(K) 1,1 (L) 1,0 (M) 0,1 (N)2,2 
2.  c¨vm‡Kj wÎfz‡Ri 4_© mvwii Dcv`vb msL¨v KqwU? 

(K) 2 (L) 3 (M) 4 (N)5
3. c¨vm‡Kj wÎfzR Abyhvqx n=4 n‡j wØc`x mnM¸‡jv wb‡Pi †KvbwU?

(K)1,3,6,5,1 (L) 1,3,4,6,1 (M) 1,6,4,3,1 (N)1,4,6,4,1
4.  c¨vm‡Kj wÎfzR Abyhvqx (1 + x)5Gi we¯Í…wZ wb‡Pi †KvbwU? 

(K) 

5432 5101551 xxxxx   (L) 

5432 5101051 xxxxx     
(M) 

5432 5201051 xxxxx   (N)

5432 5201051 xxxxx   
5. c¨vm‡Kj wÎfzR †_‡K 

6)21( x Gi we¯Í…wZ‡Z 

4x Gi mnM wb‡Pi †KvbwU? 

(K) 240 (L) 240 (M) 192 (N)192 

6.  1021 x -Gi we¯Í…wZ‡Z 

4x Gi mnM †KvbwU? 

(K)3360 (L) 3460 (M) 3380 (N)3395 



12







  bx

x
a

GKwU wØc`x ivwk n‡j cÖ̀ Ë Dcv‡Ëi Av‡jv‡K (7-9) bs cÖ‡kœi DËi w`b 

7. ivwkwUi we¯Í…wZ‡Z KZ Zg c`ga¨c`?  
(K) 5Zg (L) 6Zg (M) 7Zg (N)8Zg 

8. ivwkwUi KZ Zg c` x ewR©Z? 
(K) 6Zg (L) 13Zg (M) 24 Zg (N) 7Zg 

9. 
b

a 1
 n‡j x ewR©Z c‡`i gvb †KvbwU? 

(K) 

6
12C  (L) 

7
12C  (M) 

8
12C  (N)

5
12C  

10. 1)1(  x  Gi we¯Í…wZ‡Z

rx Gi mnM †KvbwU?  

(K) 1 (L) 1 (M)

2
1  (N)r+1 

11. c¨vm‡Kj wÎfz‡Ri mvnv‡h¨  53 x Gi we¯Í…wZ wbY©q Kiæb| 

12. 



x3 – 

1
2x

10
Gi we¯Í…wZ‡Z 

10x Gi mnM wbY©q Kiæb| 

13. 
10

6
12 





 

x
x Gi we¯Í…wZ‡Z x ewR©Z c` ev aªæe c` ev x0

hy³ c` wbY©q Kiæb Ges Gi gvb wbY©q Kiæb| 

14.  441 x Gi we¯Í…wZ‡Z 21 Zg Ges 22Zg c` ỳBwU mgvb n‡j x Gi gvb wbY©q Kiæb| 

15. 
n

x
x

21






  Gi we¯Í…wZ‡Z x ewR©Z c‡`igvb wbY©q Kiæb| 

16. 
6

2
2 12 






 

x
x Gi we¯Í…wZ‡Z x ewR©Z c‡`igvb wbY©q Kiæb| 

17. 
10

3
2

2
12 






 

x
x Gi we¯Í…wZ‡Z x ewR©Z c‡`igvb wbY©q Kiæb| 

18. 
12

24
12 






 

x
x Gi we¯Í…wZ‡Z x ewR©Z c‡`igvb wbY©q Kiæb| 
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19. 
102

3

4

2 









x
y

y
x

Gi we¯Í…wZ‡Z y ewR©Z c`wU wbY©q Kiæb Ges Gigvb wbY©q Kiæb| 

20. n n‡j,

nx






 

2
3 Gi we¯Í…wZ‡Z 

5x Zg Ges 

15x Zg c` ỳBwU mgvb n‡j n Gi gvb wbY©q Kiæb| 

21. 
)21)(1(

1
xx 

Gi we¯Í…wZ‡Z 

rx Gi mnM wbY©q Kiæb| 

22. 
)51)(41( xx

x


Gi we¯Í…wZ‡Z 

nx Gi mnM wbY©q Kiæb| 

23. 3

2

)1(
)1(

x
x




Gi we¯Í…wZ‡Z 

rx Gi mnM wbY©q Kiæb| 

24. 
15

2 3






 

x
ax Gi we¯Í…wZ‡Z 

18x Gi mnM wbY©q Kiæb| 

25.  94 qxpx  Gi we¯Í…wZ‡Z 

18x Gi mnM wbY©q Kiæb| 

26. n n‡j,

6

6
12 





 

x
x Ges

n

x
x

2

3
1






  Gi we¯Í…wZ‡Z ga¨c` mgvb n‡j cÖgvY Kiæb †h, 3n | 

27. n n‡j,cÖgvY Kiæb †h,  nxx 222  Gi we¯Í…wZ‡Z

2x Ges 

3x  Gi mnMØq h_vµ‡g 

212 nn
Ges 

)1(
3

2 2
1




nn
n

 

28. n n‡j, cÖgvY Kiæb †h, 

 
x
x n




1
1

Gi we¯Í…wZ‡Z 

nx Gi mnM 

n2 . 

29. †`Lvb †h, 

)3)(1(
1

xx 
Gi we¯Í…wZ‡Z 

nx Gi mnM )
3

11(
2
1

1 n . 

30.  .......432 32 xxxy   n‡j †`Lvb †h,  .......
16
5

8
3

2
1 32 yyyx  

 

m„Rbkxj cÖkœ: 

31. 
1532)( 





 

x
xf  

(K) 5n Gi Rb¨ c¨vm‡Kj wÎfzRwU A¼b Kiæb| 

(L) )(xf  Gi we¯Í…wZ‡Z KZZg c` x  ewR©Z Ges c`wU wbYq Kiæb| 

(M) )(xf  Gi we¯Í…wZ‡Z ga¨c` `yBwUi cv_©K¨ wbY©q Kiæb hLb 1x | 

32. 
)2)(1(

75



xx

x
Ges   2

1
1  x `yBwU ivwk| 

(K) 4n Gi Rb¨ c¨vm‡Kj wÎfzRwU A¼b Kiæb| 

(L) 1g ivwkwUi wØc`x we¯Í…wZi

nx Gi mnM wbY©q Kiæb| 

(M) hw` 1x nq Z‡e 2q ivwkwU we Í̄vi K‡i †h avivwU cvIqv Zv Awfm„Z wKbv e¨vL¨v Kiæb| 

33. 
10

2 





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