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12

f}in izes;f}in izes;f}in izes;f}in izes;

eku yhft, fd vkius dksbZ /kujkf'k 15% okf"kZd pØo`f) C;kt dh nj ls ykHk ds fy, yxkbZ
gS vkSj vki ifjdyu djuk pkgrs gSa fd 5 o"kZ ckn vkidks feyus okys C;kt dh jkf'k fdruh
gksxhA vFkok eku yhft, fd ;fn gesa o`f) nj Kkr gS vkSj ge 10 o"kZ ckn ns'k dh tula[;k
dk vkdkj Kkr djuk pkgrs gSaA ,d ifj.kke tks bu jkf'k;ksa dks Kkr djus esa lgk;d gksxk]

og f}in izes; gSA tSlk fd vki ns[ksaxs] ;g izes;] fdlh okLrfod f}in O;atd vFkkZr~ nks inksa
ls laEc) O;atd dh ifjes; ?kkrkadksa ds ifjdyu esa gekjh lgk;rk djrk gSA

dqN ifjLFkfr;ksa esa f}in izes; Hkkjrh; rFkk ;wukuh xf.krKksa dks 300 bZ- iw- esa Kkr FkkA izkd`frd
la[;k ?kkrkdks a ds ifj.kke dk Js; ,d vjc dfo rFkk xf.krK mej [kS¸;ke
¼1048-1122 bZ-½ dks tkrk gSA blls vkxs ifjes; ?kkrkadksa ds fy,] vkSj vf/kd O;kidhdj.k
fczfV'k xf.krK U;wVu ¼1642-1727 bZ-½ }kjk fd;k x;kA

xf.krh; ykHk ds vfrfjDr] vf/kdkf/kd O;kidhdj.k dk ,d vU; dkj.k FkkA ;g dkj.k bldh
cgqr lh mi;ksfxrk,¡ FkhaA izkjEHk esa pfpZr ifjfLFkfr;ksa ds vfrfjDr f}in izes; dh vusd
mi;ksfxrk;sa izkf;drk fl)kUr] vodyu xf.kr rFkk la[;kvksa (1.02)7 vkfn dh rjg ds lfUudV
eku Kkr djus esa gSA

     mís';mís';mís';mís';
bl ikB ds v/;;u ds ckn] vki fuEufyf[kr esa leFkZ gks tk,¡xs %

• /kukRed iw.kk±d ds fy, f}in izes; dk o.kZu djuk rFkk xf.krh; vkxeu ds fl)kUr }kjk
bls fl) djuk

• f}in izes; ds mi;ksx ls O;atd ( )n
x y+  dk n rFkk y ds fHkUu ekuksa ds fy,] f}in izlkj fy[kuk

• fdlh f}in izlkj dk O;kid rFkk e/; in fy[kuk

 iwoZ KkuiwoZ KkuiwoZ KkuiwoZ Kku

• la[;k fudk;

• la[;kvksa rFkk C;atdksa ij pkj ewy&Hkwr lafØ;k,¡

• chth; O;atd rFkk mudk ljyhdj.k

• ?kkr rFkk ?kkrkad
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 12.1 izkdr̀ la[;k ?kkrkad ds fy, f}in izes;izkdr̀ la[;k ?kkrkad ds fy, f}in izes;izkdr̀ la[;k ?kkrkad ds fy, f}in izes;izkdr̀ la[;k ?kkrkad ds fy, f}in izes;

vkius ,d f}in dk Lo;a mlls vFkok vU; f}in ls xq.kk vo'; fd;k gksxkA bl Kku dk iz;ksx
djrs gq,] vkb, dqN izlkj djsaA f}in (x + y) ij fopkj dhft,A vc]

(x + y)1 =  x + y

(x + y)2 =  (x + y) (x + y) =  x2 + 2xy + y2

(x + y)3 = (x + y) (x + y)2 =  x3 + 3x2y + 3xy2 + y3

(x + y)4 = (x + y) (x + y)3 =  x4 + 4x3y + 6x2y2 + 4xy3 + y4

(x + y)5 = (x + y) (x + y)4 =  x5 + 5x4y + 10x3y2 + 10x2y3 + 5xy4 + y5 bR;kfnA

mijksDr lehdj.kksa esa ls izR;sd esa] nk;k¡ i{k] ck,¡ i{k dk f}in izlkj dgykrk gSA

/;ku nhft, fd mijksDr izlkj esa ls izR;sd esa] geus ,d f}in dh ?kkr dks izlkfjr :i esa bl
izdkj fy[kk gS fd mlds in f}in ds igys in ¼tks bu mnkgj.kksa esa x gS½ dh ?kVrh gqbZ ?kkrksa
ds inksa esa jgsaA ;fn vki bu izlkjksa dks /;kuiwoZd ns[ksa] rks vkids lEeq[k fuEu ckrsa vk,¡xh %

1. izlkj esa inksa dh la[;k f}in ds ?kkrkad ls ,d vf/kd gSA mnkgj.kkFkZ] (x + y)4 ds izlkj
esa inksa dh la[;k 5 gSA

2. izFke in esa x dk ?kkrkad f}in ds ?kkrkad ds cjkcj gS rFkk izlkj ds izR;sd mÙkjksÙkj in
esa ;g ?kkrkad 1 de gksrk tkrk gSA

3. izFke in esa y dk ?kkrkad 'kwU; gS (pw¡fd y0 = 1)A nwljs in esa y dk ?kkrkad 1 gSA izR;sd
mÙkjksÙkj in esa ;g 1 c<+rk tkrk gS] tc rd fd ;g f}in dh ?kkrkad ds cjkcj ugha gks
tkrkA ,slk izlkj ds vfUre in esa gksrk gSA

4. izR;sd in esa x vkSj y ds ?kkrkadksa dk ;ksx f}in ds ?kkrkad ds leku gksrk gSA mnkgj.kkFkZ
(x + y)5 ds izlkj esa izR;sd in esa x vkSj y ds ?kkrkadksa dk ;ksx 5 gSA

;fn ge lap;h xq.kkadksa dk iz;ksx djsa] rks izlkjksa dks bl izdkj fy[k ldrs gSa %

(x + y)3 = 3C
0
 x3 + 3C

1
x2y + 3C

2
x y2 + 3C

3 
y3

(x + y)4 = 4C
0
x4 + 4C

1
x3y + 4C

2
x2y2 + 4C

3
xy3 + 4C

4 
y4

(x + y)5 = 5C
0
x5 + 5C

1
x4y + 5C

2
x3y2 + 5C

3
x2y3 + 5C

4
xy4 + 5C

5 
y5, bR;kfnA

vf/kd O;kid :i esa] (x + y)n ds f}in izlkj dks ge fuEu izes; esa fn, x, :i esa fy[k
ldrs gSa] tgk¡ n ,d /kukRed iw.kk±d gSA ;g dFku izkdr̀ la[;kizkdr̀ la[;kizkdr̀ la[;kizkdr̀ la[;k ¼vFkok /kukRed¼vFkok /kukRed¼vFkok /kukRed¼vFkok /kukRed
iw.kk±dh;½ ?kkrkad ds fy, f}in izes; dgykrk gSAiw.kk±dh;½ ?kkrkad ds fy, f}in izes; dgykrk gSAiw.kk±dh;½ ?kkrkad ds fy, f}in izes; dgykrk gSAiw.kk±dh;½ ?kkrkad ds fy, f}in izes; dgykrk gSA

izes;%izes;%izes;%izes;%    (x + y) n = n C
0
 x n + nC

1 
 x n–1 y 1 + nC

2  
x n–2 y 2 + ... + nC

n–1 
xy n– 1 + nC

n 
 y n ...(A)

tgk¡ Nn∈  vkSj x, y ∈  RA

miifÙk %miifÙk %miifÙk %miifÙk %    vkb,] bl izes; dks xf.krh; vkxeu ds fl}kUr ls fl) djsaA eku yhft, ge dFku
(A) dks P (n) ls O;Dr djrs gSaA vFkkZr~]
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P(n): (x + y)  n = nC
0
xn + nC

1
xn–1y + n C

2
xn–2 y 2 + nC

3
xn–3 y3 +.. .

      + nC
n–1

 xy n–1 + nC
n 
y n ...(i)

vkb,] tk¡p djsa fd P(1) lR; gS vFkok ughaA ¼i½ ls gesa fuEu izkIr gksrk gS %

P(1) : (x + y)1 = 1C
0
x + 1C

1  
y = yx ×+× 11

vFkkZr~] (x + y)1 = x + y bl izdkj] P(1) lR; gSA

vc ge ;g eku ysrs gSa fd P(k) lR; gSA vFkkZr~]

P(k): (x + y)k = kC
0
xk + kC

1
xk–1 y + kC

2
xk–2 y2 + kC

3
xk–3 y3 + ... + kC

k–1 
xy k–1 + kC

k 
 y k   ...(ii)

;g ekurs gq, fd P(k) lR; gS] ;fn ge fl) dj nsa fd P(k + 1) Hkh lR; gS] rks P(n) lHkh n
ds fy, lR; gksxkA vc]

( )
1 1 2 2

0 1 2( )( ) ( ) (
k k k k k k k k

x y x y x y x y C x C x y C x y
+

− −

+ = + + = + + + +

 1

1... )k k k k

k kC xy C y
−

−
+ +

= 1 1 2 1 2 2 3

0 0 1 1 2 2

k k k k k k k k k k k k
C x C x y C x y C x y C x y C x y

+ − − −

+ + + + + +

         2 1 1

1 1... k k k k k k k k

k k k k
C x y C xy C xy C y

− +

− −
+ + + +

vFkkZr~] (x+y)k+1 = 1 1 2

0 0 1 1 2( ) ( )k k k k k k k k
C x C C x y C C x y

+ −

+ + + + +

1

1... ( )k k k k k

k k k
C C xy C y

+

−
+ + +            ...(iii)

ikB 11 ls] vki tkurs gSa fd kC
0
=1 = k+1C

0
          ....(iv)

vkSj kC
k
 = 1 = k+1C

k+1 
lkFk gh] kC

r
+kC

r–1
 = k+1C

r

vr%]                
1

1

10 CCC
kkk +

=+                        ....(v)

2

1

21 CCC
kkk +

=+

3

1

32 CCC
kkk +

=+

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

........................ bR;kfnA

(iv) vkSj (v) dk iz;ksx djds] ge (iii) dks fuEu :i esa fy[k ldrs gSa %

( )
1 1 1 1 1 1 2

0 1 2

k k k k k k k
x y C x C x y C x y

+
+ + + + −

+ = + + +
1 1 1

1... k k k k

k k
C xy C y

+ + +

+
+ +

tks ;g n'kkZrk gS fd P(k +1) lR; gSA

bl izdkj geus n'kkZ;k fd (i) P (1) lR; gS rFkk (ii) ;fn P (k) lR; gS] rks P(k+1) Hkh lR; gSA

vr%] xf.krh; vkxeu ds fl)kar ls] n ds fdlh Hkh eku ds fy, P(n) lR; gSA vFkkZr~ geus fdlh
Hkh izkdr̀ la[;k ?kkrkad ds fy, f}in izes; fl) dj fn;k gSA

,slk le>k tkrk gS fd ;g ifj.kke vjc ds izfl) dfo mej [kŞ ;ke }kjk fl) fd;k x;k FkkA
;|fi mudk ;g izek.k vHkh rd fdlh dks izkIr ugha gqvk gSA

vc ge bl izes; dks Li"V djus ds fy, dqN mnkgj.k ysaxsA
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mnkgj.kmnkgj.kmnkgj.kmnkgj.k 12.1.    (x + 3y)5  dk f}in izlkj fyf[k,A

gy % gy % gy % gy % ;gk¡ f}in dk igyk in x rFkk f}rh; in 3y gSA f}in izes; dk iz;ksx djds] gesa fuEu
izkIr gksrk gS %

         (x + 3y)5 = 5

5

54

4

532

3

523

2

514

1

55

0

5 )3()3()3()3()3( yCyxCyxCyxCyxCxC +++++

= 54322345 2431)81(5)27(10)9(10351 yyxyxyxyxx ×+×+×+×+×+×

= 54322345 2434052709015 yxyyxyxyxx +++++

bl izdkj] (x+3y)5 = 54322345 2434052709015 yxyyxyxyxx +++++

mnkgj.kmnkgj.kmnkgj.kmnkgj.k 12.2.  (1+a)n dk a dh ?kkrksa ds inksa esa izlkj dhft,] tgk¡ a ,d okLrfod la[;k gSA

gy % gy % gy % gy % f}in izes; ds dFku esa] x = 1 rFkk y = a ysus ij] gesa fuEu izkIr gksrk gS %

(1 + a)n = n

n

nn

n

nnnnnnn
aCaCaCaCC +++++

−

−

−− 1

1

22

2

1

10 )1(...)1()1()1(

vFkkZr~] (1 + a)n = n

n

nn

n

nnn
aCaCaCaC +++++

−

−

1

1

2

21 ...1 ... (B)

(B) f}in izes; ds dFku dk ,d vU; :i gSA

bl izes; dk mi;ksx 
5

1








+

x
x , 

5

1








+

yx

y
, 

5
2

4








+

a

a
, 

6

2

3

3

2








−

t

t
, bR;kfn izdkj ds

O;atdksa ds izlkjksa dks izkIr djus ds fy, Hkh fd;k tk ldrk gSA

vkb,] bls ,d mnkgj.k ls Li"V djsaA

mnkg.kmnkg.kmnkg.kmnkg.k 12.3.    

4

1








+

yx

y
 dk izlkj fyf[k,] tgk¡ x, y ≠  0 gSA

gy % gy % gy % gy % gesa fuEu izkIr gS %

4 24 3 2

4 4 4

0 1 2

1 1 1y y y y
C C C

x y x x y x y

          
+ = + +          

          

3 4

4 4

3 4

1 1y
C C

x y y

    
+ +    

    

= 4322

2

3

3

4

4 1
1

1
4

1
6

1
41

yyx

y

yx

y

yx

y

x

y
×+×








×+××+××+×

= 4223

2

4

4 146
4

yxyxx

y

x

y
++++

mnkgj.kmnkgj.kmnkgj.kmnkgj.k 12.4.   ,d uxj dh tula[;k 3% okf"kZd dh nj ls c<+rh gSA 5 o"kZ ds ckn fdrus

izfr'kr o`f) visf{kr gS\ n'keyo ds 2 LFkkuksa rd mÙkj nhft,A

gy % gy % gy % gy % eku yhft, fd orZeku tula[;k a gSA 1 o"kZ ckn ;g 







+=+

100

3
1

100

3
aaa  gksxhA
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2 o"kZ ckn ;g 















++








+

100

3
1

100

3

100

3
1 aa = 








+








+

100

3
1

100

3
1a  = 

2

100

3
1 








+a

blh izdkj] 5 o"kZ ckn ;g 

5

100

3
1 








+a  gksxhA f}in izes; dk iz;ksx djrs gq, rFkk

n'keyo ds 3 LFkkuksa ls vf/kd ls lEcfU/kr inksa dks NksM+rs gq,] gesa fuEu izkIr gksrk gS %

[ ]
2

5

)03.0(10)03.0(51
100

3
1 ++≈








+ aa  = 159.1×a

blfy,] 5 o"kks± esa o`f) %9.15
100

1
100

1000

159
%100159.0 =××=×  gksxhA

mnkgj.k mnkgj.k mnkgj.k mnkgj.k 12.5.   f}in izes; dk iz;ksx djrs gq,] eku Kkr dhft,% (i) 1024 (ii) 973

gy %gy %gy %gy %

(i) 1024 = (100 + 2)4

= 4C
0
 (100)4 + 4C

1
(100)3.2 + 4C

2
(100)2.22 + 4C

3
 (100).23 + 4C

4
 .24

= 100000000 + 8000000 + 240000 + 3200 + 16 = 108243216

(ii) (97)3 = (100 −3)3 = 3 3 3 2 3 2 3 3

0 1 2 3(100) (100) .3 (100).3 .3C C C C− + −

= 1000000 −  90000 + 2700 −  27 = 1002700 −  90027 = 912673

     ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk 12.1

1. fuEufyf[kr esa ls izR;sd dk izlkj fyf[k, %

(a) (2a + b)3 (b) (x2 –3y)6 (c) (4a – 5b)4 (d) (ax + by)n

2. fuEufyf[kr ds izlkj fyf[k, %

(a) (1 –  x)7 (b) 

7

1 







+

y

x
(c) (1 + 2x)5

3. fuEufyf[kr ds izlkj fyf[k, %

(a) 

5

3 2

a b 
+ 

 
(b) 

7

2

5
3 








−

x
x (c) 

4
1








+

x
x (d) 

5









+

x

y

y

x

4. eku yhft, eSa ,d yk[k #i;s 18% okf"kZd pØo`f) C;kt dh nj ls fuos'k djrk gw¡A
10 o"kZ ckn eq>s fdruh jkf'k feysxh\ vius mÙkj dks 2 n'keyo LFkkuksa rd nhft,A

5. thok.kqvksa dh la[;k 2% izfr ?k.Vs dh nj ls c<+rh gSA ;fn izkr% 9 cts thok.kqvksa dh
la[;k 5105.1 ×  gks] rks mlh fnu nksigj ckn 1 cts dh mudh la[;k Kkr dhft,A
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6. f}in izes; }kjk] fuEufyf[kr eas ls izR;sd dk eku Kkr dhft,%

(i) (101)4 (ii) (99)4 (iii) (1.02)3 (iv) (0.98)3

 12.2 f}in izlkj esa O;kid inf}in izlkj esa O;kid inf}in izlkj esa O;kid inf}in izlkj esa O;kid in

vkb,] (x + y)n ds izlkj (A) esa vFkkZr~

(x + y)n = n

n

nn

n

nnnnnnnnn
yCxyCyxCyxCyxCxC ++++++

−

−

−−− 1

1

33

3

22

2

1

10 ...

fofHkUu inksa dh tk¡p djsaA

ge ns[krs gSa fd

nn
xC0

, vFkkZr~ 0

11 yxC
nn

−
 izFke in gSA

yxC
nn 1

1

− , vFkkZr~ 11

12 yxC
nn −

−
f}rh; in gS]

22

2 yxC
nn − , vFkkZr~ 22

13 yxC
nn −

−
 rr̀h; in gS] bR;kfnA

mijksDr ls] ge O;kid :i ls ;g dg ldrs gSa fd

(r + 1)ok¡ in 
rrn

r

n
yxC

−

−+ 1)1( , vFkkZr~ rrn

r

n
yxC

−  gksxkA

;fn ge bl in dks T
r+1

 ls O;Dr djsa] rks gesa izkIr gksrk gS fd rrn

r

n

r yxCT
−

+
=1

T
r+1

 dks lkekU;r% f}in izlkj dk O;kid inO;kid inO;kid inO;kid in dgk tkrk gSA

vc ge dqN mnkgj.k ysaxs vkSj dqN izlkjksa ds O;kid in Kkr djsaxsA

mnkgj.kmnkgj.kmnkgj.kmnkgj.k 12.6.   

n

x
x 








+

12
 ds izlkj esa (r + 1)ok¡ in Kkr dhft, tgk¡] n ,d izkdr̀ la[;k gSA

izlkj ds izFke in ds fy, vius mÙkj dk lR;kiu dhft,A

gy % gy % gy % gy % izlkj dk O;kid in fuEu ls izkIr gS %

r

rn

r

n

r
x

xCT 







=

−

+

1
)( )(2

1  = r

rn

r

n

x
xC

122 −

 = rn

r

n
xC

32 −           ...(i)

blfy,] izlkj esa (r + 1)ok¡ in nC
r
x2n–3r gSA

n

x
x 








+

12
 dk izlkj djus ij] ge ns[krs gSa fd izFke in (x2)n vFkok x2n gSA (i) dk iz;ksx

djrs gq,] r = 0 j[kdj] ge izFke in Kkr djrs gSaA

pw¡fd T
1 
= T

0 +1

                 
nnn

xxCT
202

01 ==∴
−

;g lR;kfir djrk gS fd T
r+1 
ds fy, fn;k O;atd] r + 1 = 1 ds fy, lgh gSA
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mnkgj.kmnkgj.kmnkgj.kmnkgj.k 12.7.

6

3

3

2
1 








− x ds izlkj dk ik¡pok¡ in Kkr dhft,A

gy %gy %gy %gy % ;gk¡ T
r+1  

= T
5
 ftlls r +1 = 5, vFkkZr~ r = 4 izkIr gkssrk gSA

lkFk gh] n = 6 vkSj eku yhft, fd x = 1 ,oa  y = 
32

3

− x
 gSA

         ∴   

4

6 3

5 4

2

3
T C x

 
= − 

 

6 12

2

16

81
C x
 

=  
 

1212

27

80

81

16

2

56
xx =××

×
=

bl izdkj] izlkj esa ik¡pok¡ in 
12

27

80
x  gSA

     ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk 12.2

1. ,d izkdr̀ la[;k n ds fy,] fuEu esa ls izR;sd ds izlkj esa (r + 1)ok¡ in fyf[k, %

(a) ( )2
n

x y+ (b) ( )
22 1

n

a − (c) ( )1
n

a− (d) 

n

x








+

2

1
3

2. fuEu izlkjksa esa ls izR;sd esa] fufnZ"V in Kkr dhft,%

(a) ( ) ;21
8

y+  NBk in (b) ( ) ;32
7

+x pkSFkk in

(c) ( )
11

2 ba − ; lkrok¡ in (d) 

6
1








+

x
x ; pkSFkk in

(e)

7

2

3 1








−

x
x ; ik¡pok¡ in

12-3  f}in izlkj esa eè; in12-3  f}in izlkj esa eè; in12-3  f}in izlkj esa eè; in12-3  f}in izlkj esa eè; in

vc rd vki ,d izlkj ds O;kid in ls ifjfpr gks pqds gSaA vkb, ns[ksa fd e/; ine/; ine/; ine/; in ¼vFkok
inksainksainksainksa½ dks ge dSls izkIr dj ldrs gSaA ;kn dhft, fd ,d f}in izlkj esa inksa dh la[;k f}in
ds ?kkrkad ls lnSo ,d vf/kd gksrh gSA bldk vFkZ ;g gS fd ;fn ?kkrkad ,d le la[;k gS]
rks inksa dh la[;k fo"ke gksxh vkSj ?kkrkad ;fn ,d fo"ke la[;k gks] rks inksa dh la[;k le gksxhA

bl izdkj] ,d f}in izlkj esa e/; in Kkr djrs le;] gekjs lkeus nks izdkj dh fLFkfr;k¡ vkrh
gSa %

fLFkfr fLFkfr fLFkfr fLFkfr 1 %  %  %  % tc n ,d le la[;k gS

,slh fLFkfr dk v/;;u djus ds fy,] ge n dk fof'k"V eku] tSls n = 6 ysrs gSaA rc izlkj esa
inksa dh la[;k 7 gksxhA fp= 12.1 ls] vki ns[k ldrs gSa fd pkSFks in ds nksuksa vksj rhu&rhu
in gSaA
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3 in 3 in

eè; in

fp= fp= fp= fp= 12.1

O;kid :i esa] tc f}in dk ?kkrkad ,d le la[;k n gS] rks 







+1

2

n
osa in ds nksuksa vksj 

2

n
 in

gSaA blfy,] 







+1

2

n
ok¡ in e/; in gSA

fLFkfr fLFkfr fLFkfr fLFkfr 2 %  %  %  % tc n ,d fo"ke la[;k gSA

vkb,] mnkgj.kkFkZ n = 7 ysdj ns[krs gSa fd bl fLFkfr esa D;k gksrk gSA izlkj esa inksa dh la[;k
8 gksxhA fp= 12.2 dks nsf[k,A D;k blesa dksbZ ,d e/; in ikrs gS\ ughaA ijUrq ge bls ,d
js[kk }kjk nks leku Hkkxksa esa foHkkftr dj ldrs gSa] tSlk fd fp= esa fn[kk;k x;k gSA ge
foHkkftr djus okyh js[kk ds izR;sd vksj ds fudVre in dks e/; in dgrs gSa] D;ksafd ,d e/
; in ds ck;ha vksj rFkk nwljs e/; in ds nk;ha vksj ds inksa dh la[;k leku gSA

3 in
     eè; in      

3 in

fp= fp= fp= fp= 12.2

bl izdkj] bl fLFkfr esa] nks eè; in gSaA

bl izdkj] e/; in pkSFks] vFkkZr~ 






 +

2

17
 osa vkSj ik¡posa vFkkZr~ 







 +

2

37
osa in gSaA

blh izdkj ;fn n = 13 gS] rc 






 +

2

113
ok¡ vkSj 







 +

2

313
ok¡] vFkkZr~ 7ok¡ vkSj 8ok¡ nks e/; in gSa]

tSlk fd fp= 12.3 esa fn[kk;k x;k gSA

fp= fp= fp= fp= 12.3

mijksDr ls] ge fu"d"kZ fudkyrs gSa fd tc fdlh f}in dk ?kkrkad mijksDr ls] ge fu"d"kZ fudkyrs gSa fd tc fdlh f}in dk ?kkrkad mijksDr ls] ge fu"d"kZ fudkyrs gSa fd tc fdlh f}in dk ?kkrkad mijksDr ls] ge fu"d"kZ fudkyrs gSa fd tc fdlh f}in dk ?kkrkad n ,d fo"ke,d fo"ke,d fo"ke,d fo"ke

izkdr̀ la[;k gksrh gS] rks laxr f}in izlkj esaizkdr̀ la[;k gksrh gS] rks laxr f}in izlkj esaizkdr̀ la[;k gksrh gS] rks laxr f}in izlkj esaizkdr̀ la[;k gksrh gS] rks laxr f}in izlkj esa 






 +

2

1n
osa rFkkosa rFkkosa rFkkosa rFkk 







 +

2

3n
osa in mldsosa in mldsosa in mldsosa in mlds

nks e/; in gksrs gSaAnks e/; in gksrs gSaAnks e/; in gksrs gSaAnks e/; in gksrs gSaA
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vkb, vc dqN mnkgj.kksa ij fopkj djsaA

mnkgj.kmnkgj.kmnkgj.kmnkgj.k    12.8.   (x2 + y2)8 ds izlkj esa e/; in Kkr dhft,A

gy % gy % gy % gy % ;gk¡ ij  n = 8 ¼,d le la[;k½ gSA

∴ 







+1

2

8
ok¡ vFkkZr~ 5ok¡ in e/; in gSA

O;kid in T
r+1 

= 8C
r
(x2)8–r yr esa r = 4 j[kus ij]

8842482

4

8

5 70)()( yxyxCT ==
−

mnkgj.kmnkgj.kmnkgj.kmnkgj.k 12.9.   

9

2 1
2 








+

x
x  ds izlkj esa e/; in Kkr dhft,A

gy % gy % gy % gy %  ;gk¡ ij n = 9 gS] tks ,d fo"ke la[;k gSA

∴ 

9 1

2

+ 
 
 

 ok¡ rFkk 
9 3

2

+ 
 
 

 ok¡ in e/; in gSa]

vFkkZr~  T
5
 rFkk T

6
 e/; in gSaA

T
5 
rFkk T

6 
 Kkr djus ds fy,] O;kid in

T
r+1 

= 9C
r
(2x2)9–r 

1
( ) ,r

x
 esa  r = 4 rFkk r = 5  j[kus ij]

4

492

4

9

5

1
)2( 








=

−

x
xCT  =  

4

10 1
)32(

234

6789








××

××

×××

x
x  = 4032 x6

rFkk T
6
 = 9C

5
 (2 x2)9–5 

5
1

x

 
 
 

= 2016 x3

bl izdkj] ok¡fNr nks e/; in 4032 x6 rFkk 2016 x3 gSaA

     ns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kk    12.3

1.  fuEufyf[kr esa ls izR;sd ds izlkj esa e/; in Kkr dhft, %

(a) 10)2( yx + (b) 

8

3

3

2
1 








+ x              (c) 

6
1








+

x
x           (d) ( )

1021 x−

2. fuEufyf[kr esa ls izR;sd ds izlkj esa e/; in Kkr dhft, %

(a) 7)( ba + (b) 9)2( ba − (c) 

7

3

4

4

3








−

yx
         (d) 

11

2

1








+

x
x
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• ,d izkdr̀ la[;k n ds fy,] ( )
1 2 2 1

1 2 1

n n n n n n n n n n n

o n nx y C x C x y C x y C xy C y
− − −

−
+ = + + + + +K

;g /kukRed iw.kk ±dh; ¼vFkok izkd`r la[;k½ ?kkrk ad ds fy, f}in izes;;g /kukRed iw.kk ±dh; ¼vFkok izkd`r la[;k½ ?kkrk ad ds fy, f}in izes;;g /kukRed iw.kk ±dh; ¼vFkok izkd`r la[;k½ ?kkrk ad ds fy, f}in izes;;g /kukRed iw.kk ±dh; ¼vFkok izkd`r la[;k½ ?kkrk ad ds fy, f}in izes;
dgykrk gSAdgykrk gSAdgykrk gSAdgykrk gSA

• /kukRed iw.kk±dh; ?kkrkad ds fy,] f}in izes; dk ,d vU; :i bl izdkj gS %

(1 + a)n = nC
o
 + nC

1
 a + nC

2
 a2 + .... + nC

n–1
 an–1 + nC

n
 an

• (x + y)n  ds izlkj esa O;kid in nC
r 
x n–r y r gksrk gS vkSj (1 + a)n ds izlkj esa ;g in nC

r
ar,

gksrk gS] tgk¡ n ,d izkdr̀ la[;k gS vkSj 0 nr ≤≤ gSA

• ;fn n ,d le izkdr̀ la[;k gS] rks (x + y) n  ds izlkj esa dsoy ,d gh e/; in gksxkA ;fn

n ,d fo"ke izkdr̀ la[;k gS] rks blds izlkj esa nks e/; in gksaxsA

• O;kid in ds lw= dk iz;ksx ,d izlkj esa e/; in ¼inksa½ vkSj dqN vU; fof'k"V in Kkr
djus esa fd;k tk ldrk gSA

• https://www.youtube.com/watch?v=g0ilZEf1N6A

• https://www.youtube.com/watch?v=jH7VVVTEkxs

• https://www.youtube.com/watch?v=HXPJLHR4G4s

1. fuEu esa ls izR;sd dk izlkj fyf[k, %
(a) (3x + 2y)5 (b) (p – q)8 (c) (1– x)8

(d) 

6
2

1
3

x
 

+ 
 

6
1

( )
2

e x
x

 
+ 

 
( )

5
2( ) 3f x y−

4
2 2

( )
4

x
g

x

 
+ 

 

7

2

3

1
( )h x

x

 
− 

 

5

3

2

1
( )i x

x

 
+ 

 

4

3

2

1
( )j x

x

 
− 

 

2. fuEu esa ls izR;sd ds izlkj esa (r + 1)ok¡ in fyf[k,] tgk¡ n :N∈

(a) (3x – y 2) n (b) 

n

x
x 








+

13

3. fuEu izlkjksa esa ls izR;sd esa fufnZ"V in Kkr dhft, %

(a) (1 –2x)7 : rhljk in [ladsr : ;gk¡ r = 2] (b)

6

2

1








+

x
x : e/; in (inksa)

C

A1

% + vkb;s nksgjk,¡

lgk;d osclkbV

vkb, vH;kl djsa
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(c) (3x – 4y)6 : pkSFkk in (d) 

11

2 1








−

y
y : e/; in (inksa)

(e) (x3 – y3)12 : pkSFkk in (f) (1 – 3x2)10 : e/; in (inksa)

(g) (–3x–4y)6 : ik¡pok¡ in (h)  (x – 2y)6 ds izlkj esa  rok¡ in

4. ;fn x dh c<+rh gqbZ ?kkrksa ds Øe esa] (1 + x)n ds izlkj esa T
r +1

,
 
 r osa in dks O;Dr djrk

gS ¼tgk¡ n ,d izkdr̀ la[;k gS½] rks fl) dhft, fd

r(r + 1)T
r +2

 =(n – r + 1) (n – r) x2 T
r 
[ladsrladsrladsrladsr : T

r

 = nC
r-1

 x r–1 vkSj T
r+2

 = nC
r +1

 x r +1]

5. x dh c<+rh gqbZ ?kkrksa ds Øe esa] (1 + 2x)10 ds izlkj esa x r–1 dk xq.kkad k
r
 gS vkSj k

r+2
 = 4k

r
.

gSA r dk eku Kkr dhft,A [ladsrladsrladsrladsr : k
r
 = 10C

r–1
 2 r–1 vkSj 1

1

10

2 2 +

++
=

r

rr Ck ]

6. (1+a)n ds izlkj esa ¼tgk¡ n ,d izkdr̀ la[;k gS½] ik¡posa] NBs vkSj lkrosa inksa ds xq.kkad ,d

lekUrj Js<+h esa gSaA n Kkr dhft,A [ladsrladsrladsrladsr : 
5645 CCCC

nnnn
−=− ]

7. (1 + y + y2)4 dk izlkj dhft,A  ( ) { }
4 4

2 2: 1 (1 ) 
+ + = + +  

y y y y• •• •• •

ns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kk 12.1

1. (a) 3 2 2 38 12 6a a b ab b+ + +

(b) 6524436281012 7291458121554013518 yyxyxyxyxyxx +−+−+−

(c) 432234 625200024001280256 babbabaa +−+−

(d) 
1 1 2 2 2 2( 1)

...
2!

n n n n n n n nn n
a x na x by a x b y b y

− − − −
−

+ + + +

2. (a) 2 3 4 5 6 71 7 21 35 35 21 7x x x x x x x− + − + − + −

(b) 7

7

6

6

5

5

4

4

3

3

2

2 7213535217
1

y

x

y

x

y

x

y

x

y

x

y

x

y

x
+++++++

(c) 5432 32808040101 xxxxx +++++

3. (a)  
3248

5

36

5

54

5

162

5

243

54322345
babbababaa

+++++

(b) 
7 4

2 5 8

354375 590625 590625
2187 25515 127575x x x

x x x
− + − + −

11 14

328125 78125

x x
+ −

(c) 42

24 14
64

xx
xx ++++ (d) 

5 3 3 5

5 3 3 5
5 10 10 5

x x x y y y

y y y x x x
+ + + + +

4. 4.96 yk[k #i, 5. 162360

6. (i) 104060401 (ii) 96059601 (iii) 1.061208 (iv) 0.941192

mÙkjekyk
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ns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kk 12.2

1. (a) 
rrnrn

r

n
yxC

−−2 (b) rrnrn

r

n
aC )1(2 22

−
−− (c) rr

r

n
aC )1(−

(d) rrn

r

n
xC

2.3 −−

2. (a) 1792y5 (b) 15120x4 (c) 14784a5b6

(d) 20 (e) 35x

ns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kk 12.3

1. (a) 8064x5y5 (b) 
12

81

1120
x (c) 20 (d) –252x10

2. (a) 35a4b3, 35a3b4 (b) 4032a5b4,–2016a4b5 (c) 
4334

3

140
,

4

105
yxyx

−

(d) 74

462
,

462

xx

vkb, vH;kl djsavkb, vH;kl djsavkb, vH;kl djsavkb, vH;kl djsa

1. (a) 54322345 322407201080810243 yxyyxyxyxx +++++

(b) 87625344352678 828567056288 qpqqpqpqpqpqpqpp +−+−+−+−

(c) 8765432 8285670562881 xxxxxxxx +−+−+−+−

(d) 
65432

729

64

81

64

27

80

27

160

3

20
41 xxxxxx ++++++

(e) 642

246

64

1

16

3

16

15

2

5

4

15
3

xxx
xxx ++++++

(f) 1086243245 1590270405243 yxyyxyxyxx −+−+−

(g) 4

2
58 168

2

3

8256 xx
x

xx
++++

(h) 2116116

4914 17213535
217

xxxxx
xxx −+−+−+−

(i) 105

51015 15
10105

xx
xxx +++++

(j) 
1272

38
46

41
xxx

xx
+−+−

2. (a) (–1)r  n C
r
3n – r xn – r y2r (b) 

3 4n n r

r
C x

−

3. (a) 84x2 (b) 
2

5
(c) – 34560 x3y3 (d) – 462y7, 462y4

(e) – 220x27y9 (f) – 61236 x10 (g) 34560x2y4

(h) (–2)r–1   6C
r–1

 x 7– r y r–1 (i) –2r–2   8C
r–2

 x r–2

5. 5  6. 7, 14            7. 1 + 4y + 10y2 +16y3 +19y4 + 16y5 +10y6 + 4y7 + y8


