
Mathematics is a most exact science and its conclusions are capable

of absolute proofs. – C.P. STEINMETZ 

8.1  Hkwfedk (Introduction)

fiNyh d{kkvksa esa geus lh[kk gS fd fdl izdkj a + b rFkk
a – b tSls f}inksa dk oxZ o ?ku Kkr djrs gSaA buosQ lw=kksa dk iz;ksx
djosQ ge la[;kvksa osQ oxks± o ?kuksa dk eku Kkr dj ldrs gSa tSls
(98)2 = [(100 – 2)]2, (999)3 = [(1000 – 1)3], bR;kfnA
fiQj Hkh] vf/d ?kkr okyh la[;kvksa tSls (98)5, (101)6 bR;kfn dh
x.kuk] Øfed xq.kuiQy }kjk vf/d tfVy gks tkrh gSA bl
tfVyrk dks f}in izes; }kjk nwj fd;k x;kA

blls gesa (a + b)n osQ izlkj dh vklku fof/ izkIr gksrh gS
tgk¡ ?kkrkad n ,d iw.kk±d ;k ifjes; la[;k gSA bl vè;k; esa ge
osQoy /u iw.kk±dksa osQ fy, f}in izes; dk vè;;u djsaxsaA

8.2  /u iw.kk±dksa osQ fy, f}in izes; (Binomial Theorem for Positive Integral

Indices)

vkb, iwoZ esa dh xbZ fuEufyf[kr loZlfedkvksa ij ge fopkj djsa%
(a + b)0 = 1;  a + b ≠ 0

(a + b)1 = a + b

(a + b)2 = a2 + 2ab + b2

(a + b)3 = a3 + 3a2b + 3ab2 + b3

(a + b)4 = (a + b)3 (a + b) = a4 + 4a3b + 6a2b2 + 4ab3 + b4

bu izlkjksa esa ge ns[krs gSa fd
(i) izlkj esa inksa dh oqQy la[;k] ?kkrkad ls 1 vf/d gSA mnkgj.kr% (a+ b)2 osQ izlkj esa

(a + b)2 dk ?kkr 2 gS tcfd izlkj esa oqQy inksa dh la[;k 3 gSA
(ii) izlkj osQ mÙkjksÙkj inksa esa izFke a dh ?kkrsa ,d osQ Øe ls ?kV jgh gSa tcfd f}rh; jkf'k

b dh ?kkrsa ,d osQ Øe ls c<+ jgh gSaA

8

f}in izes; (Binomial Theorem)

Blaise Pascal

(1623-1662 A.D.)

vè;k;
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174 xf.kr

(iii) izlkj osQ izR;sd in esa a rFkk b dh ?kkrksa dk ;ksx leku gS vkSj a + b dh ?kkr osQ
cjkcj gSA
vc ge a + b osQ mijksDr foLrkjksa esa fofHkUu inksa osQ xq.kkadksa dks fuEu izdkj O;ofLFkr djrs

gSa (vko`Qfr 8.1)

vko`Qfr 8.1

D;k ge bl lkj.kh esa vxyh iafDr fy[kus osQ fy, fdlh izfr:i dk voyksdu djrs gSa\ gk¡A ;g
ns[kk tk ldrk gS fd ?kkr 1 dh iafDr esa fy[ks 1 vkSj 1 dk ;ksx ?kkr 2 dh iafDr osQ fy, 2 nsrk
gSA ?kkr 2 dh iafDr esa fy[ks 1 vkSj 2 rFkk 2 vkSj 1 dk ;ksx ?kkr 3 dh iafDr osQ fy, 3 vkSj 3

nsrk gS vkSj vkxs Hkh blh izdkj 1 iqu% izR;sd iafDr osQ izkjaHk o var esa fLFkr gSA bl izfØ;k dks
fdlh Hkh bfPNr ?kkr rd osQ fy, fy[kk tk ldrk gSA

ge vko`Qfr 8.2 esa fn, x, izfr:i dks oqQN vkSj iafDr;k¡ fy[kdj vkxs c<+k ldrs gSaA

vko`Qfr 8-2 ikLdy f=kHkqt
ikLdy f=kHkqt
vko`Qfr 8.2 esa nh xbZ lkj.kh dks viuh :fp osQ vuqlkj fdlh Hkh ?kkr rd c<+k ldrs gSaA ;g
lajpuk ,d ,sls f=kHkqt dh rjg yxrh gS ftlosQ 'kh"kZ ij 1 fy[kk gS vkSj nks frjNh Hkqtk,a uhps
dh vksj tk jgh gSaA la[;kvksa dk O;wg izQkalhlh xf.krK Blaise Pascal osQ uke ij ikLdy f=kHkqt
osQ uke ls izfl¼ gSA bls fiaxy osQ es#izL=k osQ uke ls Hkh tkuk tkrk gSA
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f}in izes;           175

,d f}in dh mPp ?kkrksa dk izlkj Hkh ikLdy osQ f=kHkqt osQ iz;ksx }kjk laHko gSA vkb,
ge ikLdy f=kHkqt dk iz;ksx dj osQ (2x+3y)5dk foLrkj djsaA ?kkr 5 dh iafDr gS%

1 5 10 10 5 1

bl iafDr dk] vkSj gekjs ijh{k.kksa (i), (ii), (iii), dk iz;ksx djrs gq, ge ikrs gSa fd
(2x+3y)5 = (2x)5 + 5(2x)4 (3y) + 10(2x)3 (3y)2 +10 (2x)2 (3y)3 + 5(2x)(3y)4 + (3y)5

= 32x5 + 240x4y + 720x3y2 + 1080x2y3 + 810xy4 + 243y5.

vc ;fn ge (2x+3y)12, dk izlkj Kkr djuk pkgsa rks igys gesa ?kkr 12 dh iafDr Kkr djuh
gksxhA bls ikLdy f=kHkqt dh iafDr;ksa dks ?kkr 12 rd dh lHkh iafDr;k¡ fy[k dj izkIr fd;k tk
ldrk gSA ;g FkksM+h lh yach fof/ gSA tSlk fd vki ns[krs gSa fd vkSj Hkh mPp ?kkrksa dk foLrkj
djus osQ fy, fof/ vkSj vf/d dfBu gks tk,xhA

vr% ge ,d ,slk fu;e <w¡<us dk iz;Ru djrs gSa ftlls ikLdy f=kHkqt dh ,sfPNd iafDr
ls igys dh lkjh iafDr;ksa dks fy[ks fcuk gh] f}in osQ fdlh Hkh ?kkr dk foLrkj Kkr dj losQaA

blosQ fy, ge igys i<+ pqosQ ^lap;* osQ lw=kksa dk iz;ksx djosQ] ikLdy f=kHkqt esa fy[kh
la[;kvksa dks iqu% fy[krs gSaA ge tkurs gSa fd

)!–(!

!
C

rnr

n
r

n
=  , 0 ≤  r ≤  n  tgk¡ n ½.ksrj iw.kk±d gSA 

n

n

o

n C1C ==

vc ikLdy f=kHkqt dks iqu% bl izdkj fy[k ldrs gSa (vko`Qfr 8-3)

vko`Qfr 8.3 ikLdy f=kHkqt

mijksDr izfr:i (pattern) dks ns[kdj] iwoZ iafDr;ksa dks fy[ks fcuk ge ikLdy f=kHkqt dh
fdlh Hkh ?kkr osQ fy, iafDr dks fy[k ldrs gSaA mnkgj.kr% ?kkr 7 osQ fy, iafDr gksxh%
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7C
0
  7C

1    
7C

2    
7C

3    
7C

4    
7C

5    
7C

6    
7C

7

bl izdkj] bl iafDr vkSj izs{k.k (i), (ii) o (iii), dk iz;ksx djosQ ge ikrs gSa]

(a+b)7 = 7C
0 

a7

 
+ 7C

1
a6b + 7C

2
a5b2 + 7C

3
a4b3 + 7C

4
a3b4 + 7C

5
a2b5 + 7C

6
ab6 + 7C

7
b7

bu izs{k.kksa dk mi;ksx djosQ ,d f}in osQ fdlh ½.ksrj iw.kk±d n osQ fy, izlkj fn[kk;k
tk ldrk gSA vc ge ,d f}in osQ fdlh Hkh (½.ksrj iw.kk±d) ?kkr osQ izlkj dks fy[kus dh
voLFkk esa gSaA

8.2.1 f}in izes; fdlh /u iw.kk±d n osQ fy, (Binomial theorem  for any positive

integer n)

(a + b)n = nC
0
an + nC

1
an-1b + nC

2
an-2 b2 + ...+ nC

n-1
a.bn-1 + nC

n
bn

miifÙk bl izes; dh miifÙk xf.krh; vkxeu fl¼kar }kjk izkIr dh tkrh gSA
eku yhft, dFku P(n) fuEufyf[kr gS%

P(n) : (a + b)n = nC
0
an + nC

1
an-1b + nC

2
an-2b2 + ...+ nC

n-1
a.bn-1 + nC

n
bn

n = 1 ysus ij
P (1) : (a + b)1 = 1C

0
a1 + 1C

1
b1 = a + b

vr%  P (1) lR; gSA
eku yhft, fd P (k), fdlh /u iw.kk±d k osQ fy, lR; gS] vFkkZr~~

(a+b)k = kC
0
ak + kC

1
ak-1b + kC

2
ak-2b2 + ...+ kC

k
bk ... (1)

ge fl¼ djsaxsa fd P(k+1) Hkh lR; gS vFkkZr~~]

(a+b)k+1 = k+1C
0
ak+1 + k+1C

1
akb + k+1C

2
ak-1b2 + ...+ k+1C

k+1
bk+1

vc,

(a+b)k+1 = (a+b) (a+b)k

= (a+b) (kC
0
ak + kC

1
ak-1b + kC

2
ak–2b2+... +kC

k-1
abk-1 + kC

k
bk) [(1) ls]

= kC
0
ak+1 + kC

1
akb + kC

2
ak–1b2 +...+ kC

k–1
a2bk–1 + kC

k
abk + kC

0
akb

+ kC
1
ak-1b2 + kC

2
ak–2b3+ ... + kC

k-1
abk + kC

k
bk+1    [okLRfod xq.kk }kjk]

= kC
0
ak+1 + (kC

1
+kC

0
)akb + (kC

2
+kC

1
)ak-1b2 + ...

+ (kC
k
+kC

k-1
) abk + kC

k
bk+1 (leku inksa osQ lewg cukdj)

=  k+1C
0
ak+1 + k+1C

1
akb + k+1C

2
 ak–1b2 + ...+ k+1C

k
abk + k+1C

k+1 
bk+1

(k+1C
0
= 1,  kC

r 
+ kC

r-1
= k+1C

r
vkSj   kC

k  
= 1= k+1C

k+1
 dk iz;ksx djosQ)
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f}in izes;           177

blls fl¼ gksrk gS fd ;fn P(k) Hkh lR; gS rks P (k+1) lR; gSA blfy,] xf.krh; vkxeu fl¼kar
}kjk] izR;sd /u iw.kk±d n osQ fy, P(n) lR; gSA

ge bl izes; dks (x + 2)6 osQ izlkj dk mnkgj.k ysdj le>rs gSaA
(x+2)6 = 6C

0
x6 + 6C

1
x5.2 + 6C

2
x422 + 6C

3
x3.23  + 6C

4
x2.24 + 6C

5
x.25 + 6C

6
.26

= x6 + 12x5 +60x4 + 160x3 + 240x2 + 192x + 64

bl izdkj, (x+2)6 = x6 + 12x5 +60x4 + 160x3 + 240x2 + 192x + 64.

izs{k.k
1. nC

0
anb0 + nC

1
an-1b1 + ...+ nC

r
an–rbr + ...+nC

n
an–nbn, tgk¡ b0 = 1 = an–n

dk laosQru
0

( ) C
n

n n n k k
k

k

a b a b−

=

+ = gSA

vr% bl izes; dks bl izdkj Hkh fy[k ldrs gSaA

0

( ) C
n

n n n k k
k

k

a b a b−

=

+ =
2. f}in izes; esa vkus okys xq.kkad nC

r
 dks f}in xq.kkad dgrs gSaA

3. (a+b)n osQ izlkj esa inksa dh la[;k (n+1) gS vFkkZr~~ ?kkrkad ls 1 vf/d gSA
4. izlkj osQ mÙkjksÙkj inksa esa] a dh ?kkrsa ,d osQ Øe ls ?kV jgh gSaA ;g igys in esa n, nwljs

in esa  (n–1) vkSj fiQj blh izdkj vafre in esa 'kwU; gSA Bhd mlh izdkj b dh ?kkrsa ,d
osQ Øe ls c<+ jgh gSa] igys in esa 'kwU; ls 'kq: gksdj] nwljs in esa 1 vkSj fiQj blh izdkj
vafre in esa n ij lekIr gksrh gSaA

5. (a+b)n, osQ izlkj esa] a rFkk b dh ?kkrksa dk ;ksx] igys in esa n + 0 = n, nwljs in esa
(n – 1) + 1 = n vkSj blh izdkj vafre in esa 0 + n = n gSA vr% ;g ns[kk tk ldrk gS
fd izlkj osQ izR;sd in esa a rFkk b dh ?kkrksa dk ;ksx n gSA

8.2.2 (a + b)n osQ izlkj dh oqQN fof'k"V fLFkfr;k¡ (Some special cases)

(i) a = x rFkk b = –y, ysdj ge ikrs gSa_
(x – y)n = [x + (–y)]n

= nC
0
xn + nC

1
xn-1(–y) + nC

2
xn–2(–y)2 + nC

3
xn–3(–y)3 + ... + nC

n
 (–y)n

= nC
0
xn – nC

1
xn–1y + nC

2
xn–2y2 – nC

3
xn-3y3 + ... + (–1)n nC

n
 yn

bl izdkj (x–y)n = nC
0
xn – nC

1
xn–1 y + nC

2
xn–2 y2 + ... + (–1)n nC

n
 yn

bldk iz;ksx djosQ ge ikrs gSa]
(x–2y)5 = 5C

0
x5 – 5C

1
x4 (2y) + 5C

2
x3 (2y2)

– 5C
3
x2 (2y)3 + 5C

4 
x(2y)4 – 5C

5
(2y)5

= x5 –10x4y + 40x3y2 – 80x2y3 + 80xy4 – 32y5
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(ii) a = 1 rFkk b = x, ysdj ge ikrs gSa fd]
(1+x)n = nC

0
(1)n + nC

1
(1)n-1x + nC

2
(1)n-2x2 + ... + nC

n
xn

= nC
0
 + nC

1
x + nC

2
x2 + nC

3
x3 + ... + nC

n
xn

bl izdkj, (1+x)n = nC
0
 + nC

1
x + nC

2
x2 + nC

3
x3 + ... + nC

n
xn

fo'ks"kr x =1, osQ fy, ge ikrs gSa]
2n = nC

0
 + nC

1
 + nC

2
 + ... + nC

n
.

(iii) a = 1 rFkk b = – x, ysdj ge ikrs gSa]
(1– x)n = nC

0
 – nC

1
x + nC

2
x2 – ... + (–1)n nC

n
xn

fo'ks"kr x = 1, osQ fy, ge ikrs gSa]
0 = nC

0
 – nC

1
 + nC

2
 – ... + (–1)n nC

n

mnkgj.k 1 
4

2 3
x

x

 
+ 

 
, x ≠ 0 dk izlkj Kkr dhft,%

gy f}in izes; dk iz;ksx djosQ gesa izkIr gksrk gS]
4

2 3
x

x

 
+ 

 
= 4C

0
(x2)4 + 4C

1
(x2)3 

3

x

 
 
 

 + 4C
2
(x2)2 

2
3

x

 
 
 

+ 4C
3
(x2) 

3
3

x

 
 
 

+  4C
4
 

4
3

x

 
 
 

= x8 + 4.x6 . 
3

x
+ 6.x4 . 2

9

x
+ 4.x2. 3

27

x
+ 4

81

x

= x8 + 12x5 + 54x2 + 4

108 81

x x
+

mnkgj.k 2 (98)5 dh x.kuk dhft,A

gy  ge 98 dks nks la[;kvksa osQ ;ksx ;k varj esa O;Dr djrs gSa ftudh ?kkr Kkr djuk ljy gks]
fiQj f}in izes; dk iz;ksx djrs gSaA

98 dks  100 – 2 fy[kus ij]
(98)5 = (100 – 2)5

= 5C
0
 (100)5 – 5C

1
 (100)4.2 + 5C

2
 (100)322 –  5C

3
 (100)2 (2)3

+ 5C
4
 (100) (2)4 – 5C

5
 (2)5

= 10000000000 – 5 × 100000000 × 2 + 10 × 1000000 × 4 – 10 ×10000

× 8 + 5 × 100 × 16 – 32

= 10040008000 – 1000800032

= 9039207968
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mnkgj.k 3 (1.01)1000000 vkSj 10,000 esa ls dkSu lh la[;k cM+h gS\

gy 1.01 dks nks inksa esa O;Dr djosQ f}in izes; osQ igys oqQN inksa dks fy[kdj ge ikrs gSa

       (1.01)1000000 = (1 + 0.01)1000000

= 1000000C
0
 + 1000000C

1
(0.01) + vU; /ukRed in

= 1 + 1000000 × 0.01 + vU; /ukRed in

= 1 + 10000 + vU; /ukRed in

> 10000

vr% (1.01)1000000 > 10000

mnkgj.k 4 f}in izes; dk iz;ksx djosQ fl¼ dhft, fd 6n
–5n dks tc 25 ls Hkkx fn;k tk,

rks lnSo 1 'ks"k cprk gSA

gy nks l[;kvksa a rFkk b osQ fy, ;fn ge la[;k,¡ q rFkk r izkIr dj losaQ rkfd a = bq + r

rks ge dg ldrs gSa fd a dks b ls Hkkx djus ij q HktuiQy rFkk r 'ks"kiQy izkIr gksrk gSA blh
izdkj ;g n'kkZus osQ fy, fd 6n–5n dks 25 ls Hkkx djus ij 1 'ks"k cprk gS] gesa fl¼ djuk gS%
6n–5n = 25k+1 tgk¡ k ,d izko`Qr la[;k gSA
ge tkurs gSa% (1 + a)n = nC

0
 + nC

1
a + nC

2
a2 + ... + nC

n
an

a = 5, osQ fy, gesa izkIr gksrk gS]
(1 + 5)n = nC

0
 + nC

1
5 + nC

2
52 + ... + nC

n
5n

;k (6)n = 1+5n + 52.nC
2

 + 53.nC
3
 + ... + 5n

;k 6n – 5n = 1+52 (nC
2

 + nC
3
5 + ... + 5n-2)

;k 6n – 5n = 1+ 25 (nC
2 
+ 5 .nC

3
 + ... + 5n-2)

;k 6n – 5n = 25k+1 tgk¡ k= nC
2 
+ 5 .nC

3
 + ... + 5n–2.

;g n'kkZrk gS fd tc 6n – 5n dks 25 ls Hkkx fd;k tkrk gS rks 'ks"k 1 cprk gSA

iz'ukoyh 8.1

iz'u 1 ls 5 rd izR;sd O;atd dk izlkj dhft,% 5.

1. (1–2x)5 2.

5
2

2

x
–

x

 
 
 

3. (2x – 3)6

4.

5
1

3

x

x

 
+ 

 
5.

6
1

x
x

 
+ 

 
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f}in izes; dk iz;ksx djosQ fuEufyf[kr dk eku Kkr dhft,

6. (96)3 7. (102)5 8. (101)4 9. (99)5

10. f}in izes; dk iz;ksx djrs gq, crkb, dkSu&lh la[;k cM+h gS (1.1)10000 ;k 1000.

11. (a+b)4 – (a–b)4 dk foLrkj dhft,A bldk iz;ksx djosQ ( )
4

3 2+ – ( )
4

3 2– dk
eku Kkr dhft,A

12. (x+1)6 + (x–1)6 dk eku Kkr dhft,A bldk iz;ksx djosQ ;k vU;Fkk ( 2 +1)6 + ( 2  –1)6

dk eku Kkr dhft,A
13. fn[kkb, fd 9n+1 – 8n – 9, 64 ls foHkkT; gS tgk¡ n ,d /u iw.kk±d gSA

14. fl¼ dhft, fd 
0

3 C 4r

n
r n n

r=

=

8.3  O;kid ,oa eè; in (General and Middle Terms)

1. (a + b)n osQ f}in izlkj esa geus ns[kk gS fd igyk in nC
0
an gS] nwljk in nC

1
an–1b

gS] rhljk in nC
2
an–2b2 gS vkSj vkxs blh izdkjA bu mÙkjksÙkj inksa osQ izfr:iksa esa ge dg

ldrs gSa fd (r + 1)oka in nC
r
an–rbr gSA (a + b)n dk (r + 1)oka in] O;kid in

(General term) dgykrk gSA bls T
r+1
 }kjk fy[krs gSaA vr% T

r+1
 = nC

r
 an – rbr

2. (a + b)n osQ izlkj osQ eè; in osQ ckjs esa ge ikrs gSa

(i) ;fn n le (Even) la[;k gS rks izlkj osQ inksa dh la[;k (n+1) gksxhA D;ksafd n ,d

le la[;k gSa blfy, n + 1 ,d fo"ke la[;k gksxhA blfy, eè; in 
1 1

2

n + + 
 
 

ok¡

vFkkZr~~  1
2

n 
+ 

 

ok¡

  in gSA

mnkgj.kkFkZ] (x + 2y)8 osQ izlkj esa eè; in 
8

1
2

 
+ 

 

ok¡

 vFkkZr~ 5ok¡ in gSA

(ii) ;fn n fo"ke la[;k (odd) gS rks (n+1) le la[;k gSA blfy,] izlkj osQ nks eè; in

1

2

n + 
 
 

ok¡

 rFkk
1

1
2

n + 
+ 

 

ok¡

 gksaxsA vr% (2x–y)7 osQ izlkj esa eè; in  
7 1

2

+ 
 
 

ok¡

vFkkZr~~ pkSFkk vkSj 
7 1

1
2

+ 
+ 

 

ok¡

 vFkkZr~ ik¡pok¡ in gSA
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3.

2
1

n

x
x

 
+ 

 
, tgk¡ x ≠  0 gS] osQ izlkj esa eè; in 

2 1 1

2

n + + 
 
 

ok¡

vFkkZr~ (n+1)ok¡ in gS]

D;ksafd 2n le la[;k gSA

;g 2nC
n
xn 

1
n

x

 
 
 

= 2nC
n
(vpj) }kjk fn;k tkrk gSA

;g in x ls Lora=k in (Independent Term) ;k vpj in (Constant term) dgykrk gSA

mnkgj.k 5 ;fn (2+a)50  osQ f}in izlkj dk l=kgok¡ vkSj vêòkjgok¡ in leku gks rks a dk eku
Kkr dhft,A

gy (x+y)n osQ f}in izlkj esa (r+1)ok¡ in gS% T
r+1

 =  nC
r
xn–ryr

l=kgosa in osQ fy,] r + 1 = 17,  ;k  r = 16

blfy, T
17

 = T
16+!

 = 50C
16

 (2)50–16 a16

= 50C
16 

234 a16.

blh izdkj T
18

 = 50C
17 

233 a17

gesa Kkr gS fd T
17

 = T
18

blfy,] 50C
16 

(2)34 a16  = 50C
17 

(2)33 a17

;k 16

17

a

a
= = 3350

3450

2.C

2.C

17

16

;k a = 

50
16

50
17

C 2

C

×
 =

50! 17! 33!
2

16! 34! 50!
× × = 1

mnkgj.k 6 fn[kkb, fd (1+x)2n osQ izlkj esa eè; in 
1.3.5...(2 1)

2
!

− n nn
x

n
 gS] tgk¡ n ,d

/u iw.kk±d gSA

gy  D;ksafd 2n ,d le la[;k gS] blfy, (1+x)2n dk eè; in 
2

1
2

th
n 

+ 
 

ok¡

 vFkkZr~~   (n+1)ok¡

in gSA

bl izdkj] eè; in T
n+1 

= 2nC
n
(1)2n–n(x)n = 2nC

n
xn = 

nx
nn

n

!!

)!2(

=
2 (2 1) (2 2) 4 3 2 1

! !

nn n n ... . . .
x

n n

− −
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=
nx

nn

nnn

!!

)2()12()22...(4.3.2.1 −−

=
!!

)]2...(6.4.2[)]1–2(...5.3.1[

nn

nn
. xn

=  
n

n

x
nn

nn

!!

]...3.2.1[2)]12...(5.3.1[ −

=
nn x

nn

nn
.2

!!

!)]12...(5.3.1[ −

=
nn x

n

n
2

!

)12...(5.3.1 −

mnkgj.k 7 (x+2y)9 osQ izlkj esa x6y3 dk xq.kkad Kkr dhft,A

gy eku yhft, (x+2y)9 osQ izlkj esa x6y3, (r+1)osa in esa vkrk gSA

vc T
r+1 

= 9C
r
 x9– r (2y)r = 9C

r
 2 r . x9 – r . y r

T
r+1
 rFkk x6y3 esa x vkSj y osQ ?kkrkadksa dh rqyuk djus ij gesa izkIr gksrk gS] r = 3.

blfy,] x6y3 dk xq.kkad = 9C
3
 2 3  = 

39!
2

3!6!
.  = 

39 8 7
2

3 2

. .
.

.
 = 672.

mnkgj.k 8 (x + a)n  osQ f}in izlkj osQ nwljs] rhljs vkSj pkSFks in Øe'k% 240] 720 vkSj 1080
gSaA x, a rFkk n Kkr dhft,A

gy gesa Kkr gS fd nwljk in T
2
 = 240

ijarq T
2 

= nC
1
xn–1 . a

blfy, nC
1
xn–1 . a = 240 ... (1)

blh izdkj nC
2
xn–2 a2 = 720 ... (2)

vkSj nC
3
xn–3 a3 = 1080 ... (3)

(2) dks (1) ls Hkkx djus ij gesa izkIr gksrk gS]
2 2

2

1
1

C 720

240C

n n

n n

x a

x a

−

−
=   ;k  

( 1)!
6

( 2)!

n a
.

n x

−
=

−
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;k
)1(

6

−
=

nx

a

... (4)

(3) dks (2), ls Hkkx djus ij]

)2(2

9

−
=

nx

a
... (5)

(4) o (5) ls]
)2(2

9

1

6

−
=

− nn
;k n = 5

vc (1) ls] 5x4a = 240  vkSj (4) ls] 
2

3
=

x

a

bu lehdj.kksa dks gy djus ls ge x = 2 vkSj a = 3 izkIr djrs gSaA

mnkgj.k 9 ;fn (1+a)n osQ izlkj esa rhu Øekxr inksa osQ xq.kkad 1% 7% 42 osQ vuqikr esa gSa rks
n dk eku Kkr dhft,A

gy eku yhft, (1 + a)n osQ izlkj esa (r – 1)ok¡, rok¡ rFkk (r + 1)ok¡ in] rhu Øekxr in gSaA

(r – 1)ok¡ in nC
r–2

ar–2 gS rFkk bldk xq.kkad nC
r–2

 gSA blh izdkj rosa rFkk (r + 1)osa inksa osQ xq.kkad

Øe'k% nC
r–1
 o nC

r 
 gSaA D;ksafd xq.kkadks dk vuqikr 1 % 7 % 42 gS blfy, gesa izkIr gksrk gS]

2

1

C 1

C 7

n

r

n

r

−

−

= vFkkZr~~  n – 8r + 9 = 0 ... (1)

vkSj
1C 7

C 42

n

r

n

r

− = vFkkZr~~ n – 7r + 1 = 0 ... (2)

lehdj.k (1) o (2) dks gy djus ij gesa n = 55 izkIr gksrk gSA

iz'ukoyh 8.2

xq.kkad Kkr dhft,%
1. (x + 3)8  esa x5  dk 2. (a – 2b)12 esa a5b7 dk

fuEufyf[kr osQ izlkj esa O;kid in fyf[k,%
3. (x2 – y)6 4. (x2 – yx)12, x  ≠  0

5. (x – 2y)12 osQ izlkj esa pkSFkk in Kkr dhft,A

6.

18
1

9
3

x
x

 
− 

 
 osQ izlkj esa 13ok¡ in Kkr dhft,A
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fuEufyf[kr izlkjksa esa eè; in Kkr dhft,%

7.

7
3

6
3 








−

x
8.

10

9
3

x
y

 
+ 

 
9. (1 + a)m + n osQ izlkj esa fl¼ dhft, fd am  rFkk an osQ xq.kkad cjkcj gSaA

10. ;fn (x + 1)n osQ izlkj esa (r – 1)ok¡ , rok¡ vkSj (r + 1)ok¡ inksa osQ xq.kkadksa esa 1 % 3 % 5 dk

vuqikr gks] rks n rFkk r dk eku Kkr dhft,A

11. fl¼ dhft, fd (1 + x)2n osQ izlkj esa xn dk xq.kkad] (1 + x)2n–1 osQ izlkj esa xn osQ xq.kkad

dk nqxuk gksrk gSA

12. m dk /ukRed eku Kkr dhft, ftlosQ fy, (1 + x)m osQ izlkj esa x2 dk xq.kkad 6 gksA

fofo/ mnkgj.k

mnkgj.k 10

6

23 1

2 3
x

x

 
− 

 
 osQ izlkj esa x ls Lora=k in Kkr dhft,A

gy ge ikrs gSa fd T
r+1 

=

6

6 23 1
C

2 3

r r

r x
x

−
   

−   
   

= ( ) ( )
6

6
6 23 1 1
C 1

2 3

r r
r r

r r
x

x

−
−     

−     
     

=

6 2
6 12 3

6

(3)
( 1) C

(2)

r
r r

r r
x

−
−

−
−

x ls Lora=k in osQ fy,] in esa x dk ?kkrkad 0 (gksuk pkfg,)A vr% 12 – 3r = 0 ;k r = 4

bl izdkj 5ok¡ in x ls Lora=k gSA blfy, vHkh"V in = (–1)4  6C
4 

6 8

6 4

(3) 5

12(2)

−

−
=

mnkgj.k 11 ;fn (1 + a)n osQ izlkj esa ar-1, ar rFkk ar+1 osQ xq.kkad lekarj Js.kh esa gksa rks fl¼

dhft, fd n2 – n(4r + 1) + 4r2–2 = 0

gy  ge tkurs gSa fd (1 + a)n  osQ izlkj esa (r + 1)ok¡ in  nC
r
ar  gSA bl izdkj ;g ns[kk tk ldrk

gS fd ar, (r + 1)osa in esa vkrk gSA vkSj bldk xq.kkad nC
r
 gSA blfy, ar–1, ar rFkk ar+1 osQ xq.kkad

Øe'k% nC
r–1 

, nC
r
 rFkk nC

r+1
 gSaA ijarq ;s xq.kkad lekarj Js.kh esa gSaA blfy,

nC
r–1

+ nC
r+1
 = 2nC

r
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;k
)!(!

!
2

)!1()!1(

!

)!1()!1(

!

rnr

n

rnr

n

rnr

n

−
×=

−−+
+

+−−

;k

)!1()!1()()1(

1

)!1()()1()!1(

1

−−−+
+

−−−+−− rnrrrrnrnrnr

)!1()()!1(

1
2

−−−−
×=

rnrnrr

;k
1 1 1

( 1)! ( 1)! ( – ) ( 1) ( 1) ( )r n r n r n r r r

 
+ 

− − − − + + 

1
2

( 1)! ( 1)![ ( – )]r n r r n r
= ×

− − −

;k
)(

2

)1(

1

)()1(

1

rnrrrrnrn −
=

+
+

−+−

;k
)(

2

)1()1()(

)1()()1(

rnrrrrnrn

rnrnrr

−
=

++−−

+−−++

;k r(r + 1) + (n – r) (n – r + 1) = 2 (r + 1) (n – r + 1)

;k r2 + r + n2 – nr + n – nr + r2 – r = 2(nr – r2 + r + n – r + 1)

;k n2 – 4nr – n + 4r2 – 2 = 0

;k n2 – n (4r + 1) + 4r2 – 2 = 0

mnkgj.k 12 fn[kkb, fd (1 + x)2n  osQ izlkj esa eè; in dk xq.kkad] (1 + x)2n–1 osQ izlkj esa nksuksa
eè; inksa osQ xq.kkadksa osQ ;ksx osQ cjkcj gksrk gSA

gy D;ksafd 2n ,d le la[;k gS blfy, (1+x)2n osQ izlkj esa osQoy ,d eè; in gS tks fd

2
1

2

n 
+ 

 

ok¡

 vFkkZr~~ (n + 1)ok¡ in gSA

vc (n+1)ok¡  in 2nC
n
xn gS ftldk xq.kkad 2nC

n
 gSA

blh izdkj] (2n–1) ,d fo"ke la[;k gS blfy, (1 + x)2n–1 osQ izlkj osQ nks eè; in

2 1 1

2

n − + 
 
 

ok¡

 vkSj 
2 1 1

1
2

n − + 
+ 

 

ok¡

 vFkkZr~~ nok¡ vkSj (n + 1) ok¡ in gSA
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bu inksa osQ xq.kkad Øe'k% 2n–1C
n–1 

vkSj 2n–1C
n 
gSaA

bl izdkj 2n–1C
n–1 

+  2n–1C
n
= 2nC

n 
  [D;ksafd nC

r–1
+ nC

r
 = n+1C

r
]

;gh vHkh"V gSA

mnkgj.k 13 f}in izes; dk mi;ksx djrs gq, xq.kuiQy (1 + 2a)4 (2 – a)5 esa a4 dk xq.kkad Kkr
dhft,A

gy  lcls igys ge xq.kuiQy osQ izR;sd esa f}in izes; xq.ku[kaM iz;ksx dj izlkj.k djrs gSaA bl

izdkj

(1+2a)4 = 4C
0
+4C

1
 (2a) + 4C

2
 (2a)2 + 4C

3 
(2a)3+ 4C

4
 (2a)4

= 1+4 (2a)+6 (4a2) + 4 (8a3) + 16a4.

= 1+8 a+24a2+3 2a3 + 16a4

vkSj (2–a)5 = 5C
0
  (2)5 – 5C

1
 (2)4 (a) + 5C

2 
(2)3 (a)2 – 5C

3
 (2)2 (a)3

+ 5C
4 

(2) (a)4 – 5C
5
 (a)5

= 32 – 80a + 80a2 – 40a3+10a4 – a5

bl izdkj,  (1+2a)4 (2–a)5

= (1+8a + 24a2 + 32a3 + 16a4) (32–80a + 80a2 – 40a3 + 10a4 – a5)

gesa laiw.kZ xq.kk djus rFkk lHkh inksa osQ fy[kus dh vko';drk ugha gSA ge osQoy ogh in fy[krs

gSa ftuesa a4 vkrk gSA ;fn ar.a4–r = a4 rks ;g fd;k tk ldrk gSA ftu inksa esa a4 vkrk gS] os gSa%

1.10a4 + (8a) (–40a3) + (24a2) (80a2) + (32a3) (–80a) + (16a4) (32) = – 438a4

vr% xq.kuiQy esa a4 dk xq.kkad – 438 gSA

mnkgj.k 14 (x+a)n osQ izlkj esa var ls rok¡ in Kkr dhft,A

gy  (x + a)n osQ izlkj esa (n + 1) in gSaA inksa dk voyksdu djrs gq, ge dg ldrs gSa fd var

esa igyk in izlkj dk vafre in gSa vFkkZr~ (n + 1)ok¡ in (n + 1) – (1–1) gSA var ls nwljk in]

izlkj dk nok¡ in n=(n + 1) – (2 – 1) gSA var ls rhljk in] izlkj dk (n–1)ok¡  in gS vkSj

n–1 = (n+1) – (3 – 1). blh izdkj] var ls rok¡ in] izlkj dk [(n+1) – (r – 1)]ok¡ in vFkkZr~~

(n– r + 2)ok¡ in gksxkA

vkSj izlkj dk (n–r+2)ok¡ in nC
n–r+1

 xr–1 an–r+1 gSA

mnkgj.k 15

18

3

3

1

2
x

x

 
+ 

 
, x > 0 osQ izlkj esa x ls Lora=k in Kkr dhft,A
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gy  izlkj dk O;kid in

T
r+1

 = ( )
18

18 3

3

1
C

2

r
r

r x
x

−  
 
 

=

18

18 3

3

1
C

2

r

r r

r

x .

.x

−

 =  

18 2

18 3
1

C
2

− r

r r
. x

D;ksafd gesa x ls Lora=k in Kkr djuk gS vFkkZr~~ ml in esa x ugha gSA

blfy, 
18 2

0
3

r−
=  ;k r = 9

vr% vHkh"V in 18C
9
 92

1
 gSA

mnkgj.k 16 2

3
m

x
x

 
− 

 
, x ≠ 0, tgk¡ m ,d izko`Qr la[;k gS] osQ izlkj esa igys rhu inksa osQ

xq.kkadksa dk ;ksx 559 gSA izlkj esa x3 okyk in Kkr dhft,A

gy 2

3
m

x
x

 
− 

 
 osQ izlkj osQ igys rhu inksa osQ xq.kkad mC

0 
, (–3) mC

1
 vkSj 9 mC

2
 gSaA

blfy, fn, x, izfrca/ osQ vuqlkj mC
0
 –3 mC

1
+ 9 mC

2
= 559.

;k 1 – 3m + 
9 ( 1)

559
2

m m −
=  blls gesa m = 12 (m ,d izko`Qr la[;k gS) izkIr gksrk gSA

vc T
r+1

 =  12C
r 
x12–r 2

3
r

x

 
− 
 

 =  12C
r

 (–3)r . x12–3r

D;ksafd gesa x3 okyk in pkfg,A vr% 12 – 3r = 3 ;k r = 3.

bl izdkj] vHkh"V in = 12C
3
 (–3)3  x3 vFkkZr~ – 5940 x3 gSA

mnkgj.k 17 ;fn (1+x)34 osQ izlkj esa (r–5)osa vkSj (2r–1)osa inksa osQ xq.kkad leku gksa r Kkr
dhft,A

gy (1+x)34 osQ izlkj esa (r–5)osa rFkk (2r–1)osa inksa osQ xq.kkad Øe'k% 34C
r–6

vkSj 34C
2r–2

 gSaA
D;ksafd os leku gSa] blfy,

34C
r–6

 = 34C
2r–2

;g rHkh laHko gS tcfd ;k r – 6 = 2r – 2  ;k  r–6 = 34 – (2r – 2) gksA
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[bl rF; dk iz;ksx djosQ fd ;fn nC
r
=nC

p
 gks rks r = p ;k r = n–p]

blfy,] gesa r = – 4 ;k r = 14 izkIr gqvk ijarq r izko`Qr la[;k gS vkSj r = –4 laHko ugha gSA
vr%  r = 14

vè;k; 8 ij fofo/ iz'ukoyh

1. ;fn (a + b)n osQ izlkj esa izFke rhu in Øe'k% 729] 7290 rFkk 30375 gksa rks a, b, vkSj
n Kkr dhft,A

2. ;fn (3 + ax)9 osQ izlkj esa x2 rFkk x3 osQ xq.kkad leku gksa] rks a dk eku Kkr dhft,A
3. f}in izes; dk mi;ksx djrs gq, xq.kuiQy (1+2x)6 (1–x)7 esa x5 dk xq.kkad Kkr dhft,A
4. ;fn a vkSj b fHkUu&fHkUu iw.kk±d gksa] rks fl¼ dhft, fd (an – bn) dk ,d xq.ku[kaM

(a – b)gS] tcfd n ,d /u iw.kk±d gSA
[ laosQr an = (a – b + b)n fy[kdj izlkj dhft,A]

5. ( ) ( )
6 6

3 2 3 2+ − − dk eku Kkr dhft,A

6. ( ) ( )
4 4

2 2 2 21 1a a a a+ − + − −  dk eku Kkr dhft,A

7. (0.99)5 osQ izlkj osQ igys rhu inksa dk iz;ksx djrs gq, bldk fudVre eku Kkr dhft,A

8. ;fn 4

4

1
2

3

n
 

+ 
 

 osQ izlkj esa vkjaHk ls 5osa vkSj var ls 5osa in dk vuqikr 1:6  gks

rks n Kkr dhft,A

9.

4
2

1
2

x

x

 
+ − 

 
x ≠ 0 dk f}in izes; }kjk izlkj Kkr dhft,A

10. (3x2 – 2ax + 3a2)3 dk f}in izes; ls izlkj Kkr dhft,A

lkjka'k

 ,d f}in dk fdlh Hkh /u iw.kk±d n osQ fy, izlkj f}in izes; }kjk fd;k tkrk gSA
bl izes; osQ vuqlkj
(a + b)n = nC

0
an + nC

1
an–1b + nC

2
an–2b2 + ...+ nC

n–1
a.bn–1 + nC

n
bn

 izlkj osQ inksa osQ xq.kkadksa dk O;ofLFkr Øe ikLdy f=kHkqt dgykrk gSA
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 (a + b)n osQ izlkj dk O;kid in T
r+1 

= nC
r
an–r.br gSA

 (a+b)n osQ izlkj esa] ;fn n le la[;k gks rks eè; in 1
2

n 
+ 

 

ok¡

  in gS vkSj ;fn

n fo"ke la[;k gS rks nks eè; in 
1

2

n + 
 
 

ok¡

 rFkk 
1

1
2

n + 
+ 

 

ok¡

 gSaA

,sfrgkfld i`"BHkwfe

izkphu Hkkjrh; xf.krK (x+y)n, 0 ≤ n ≤ 7] osQ izlkj esa xq.kkadksa dks tkurs FksA bZlk iwoZ nwljh 'krkCnh
esa fiaxy us viuh iqLrd Nan 'kkL=k (200bZñ iwñ) esa bu xq.kkadksa dks ,d vkòQfr] ftls es#izL=k
dgrs gSa] osQ :i esa fn;k FkkA 1303bZñ esa phuh xf.krK Chu-shi-kie osQ dk;Z esa Hkh ;g f=kHkqtkdkj
foU;kl ik;k x;kA 1544 osQ yxHkx teZu xf.krK Michael Stipel (1486-1567 bZñ)  us loZizFke
^f}in xq.kkad* 'kCn dks izkjaHk fd;kA Bombelli (1572 bZñ) us Hkh] n = 1,2, ..., 7 osQ fy, rFkk
Oughtred (1631 bZñ) us n = 1, 2,..., 10 osQ fy,] (a + b)n osQ izlkj esa xq.kkadksa dks crk;kA
fiaxy osQ es#izL=k osQ leku FkksM+s ifjorZu osQ lkFk fy[kk gqvk vadxf.krh; f=kHkqt tks ikLdy
f=kHkqt osQ uke ls izpfyr gS] ;|fi cgqr ckn esa izQkalhlh ewy osQ xf.krK Blaise Pascal

(1623–1662 bZñ) us cuk;kA mUgksaus f}in izlkj osQ xq.kkadksa dks fudkyus osQ fy, f=kHkqt dk
iz;ksx fd;kA

n osQ iw.kk±d ekuksa osQ fy, f}in izes; dk orZeku Lo:i ikLdy }kjk fyf[kr iqLrd
Trate du triange arithmetic esa izLrqr gqvk tks 1665 esa mudh e`R;q osQ ckn
izdkf'kr gqbZA

—  —
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