Chapter

Binomial Theorem

Topic-1: Binomial Theorem for a Positive Integral Index X', Expansion of

= Binomial, General Term, Coefficient of any Power of ‘X’
;g ) I MCQs with One Correct Answer 7
S - -5 o = 3 T
.  Forr=0,1,...,10,let4 , B and C_ denote, respectively, the coetlicient of x™* in the expansion of | 2x D s
: Sk : 4 3)10 g :
coefficient of X" in the expansions ofi (1 -Fx) [2010] thevalue bbb (Ady. 2023
10 7. Let m be the smallest positive integer such that the
(1+x)®and (1 +x)*. Then ZAr(BmBr —C,4,) is equal to coefficient of x in the expansion of (1 + x2+ (1 + xF+ .+
=l (1+x)* + (1 +mx)®is 3n + 1) 31C, for some positive
@ B,,- Cy (b) Alo(leoCmA]o) integer n. Then the value ofn is [Adv. 2016]
© 0 e 8. The coefficients of three consecutive terms of (1 + x)=%
: arein theratio5:10: 14. Thenn= [Adv. 2013]

2. Coefficient of 2 in (1+2)2 (1+£12) (1 + #)is  [20038]

@ 2C,+3 (b) 2C.+1 (o) 2 d 2¢,+2 f\;@ 3 Numeric¢/ New Stem Based Que%tmn,s:
3. Inthe bmomlal expansion of (@ —b)", n> 5, thesum of the -  LetX IO(IOC )+ Z(IOC yEHC Y lo(wclo)z
5% and 6% terms is zero. Then a/b equals [2001S] where °C,, r € {1,2, -, 10} denote bmom1a1 coefficients.
@ (n-5)6 (b) (n—4)/5 Then, the value of 14130 X is : [Adv. 2018]
(©) 5/(n—4) (d) 6/(n-5) s
a 110 2%} 4 |Fill in the Blanks
4.  The coeffici tin | 2o = |5 (1983 51 Mark] 2!
fir The cosflicient ol g !\2 X2 ) i s S 10. The sum of the rational terms in the expansion of
= 405 & 504 (Ve [1997 -2 Marks]
a) s i -
) 256 259 11.  Let nbe positive integer. Ifthe coefficients of 2nd, 3rd, and
@ 4th terms in the expansion of (1 +x)" arein A.P, then the
©) 263 (d) none of these

W

Given positive integers » > 1, n >2 and that the coefficient valueofnis........... [1994- 2 Marks]
of (37)th and (» + 2)th terms in the binomial expansion of 12. Thelarger of99%+ 100¥and 101%is...............

(1+x)*" are equal . Then [1983 -1 Mark] [1982 - 2 Marks]
@ n=2r (€) n=2r+1 g\ 6 MCQs with One or More tIi&nOne Correct Answer
(© n=3r (d) none of these =
s n
\\,é 2 Integer Value Answer/ Non-Negative Tuteger 13: [B% S Z T then zo ne equals [1998 -2 Marks
~— r=
6.  Letaand bbe two non-zero real numbers. If the coefficient { &
@ (n- Da, (b) na
(5. 4 1 1
of x° in the expansion of Lﬁx i 27bx) is equal to the (©) Sna, (d) None of the above
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Topic-2: Middle Term, Greatest Term, Independent Term, Particular Term

ﬁ from end in Binomial Expansion, CGreatest Binomial Coefficient

E

@710’

1.

2. LetR=(5/5+11)*"*! and f=R—[R], where[ ] denotes

: - 2n+1
the greatest integer function. Prove that Rf =4""" |

k
r-1 3n o S
Provethat )" (-3)"" °"C,,_; =0, where k = (3n)/2and [1988 - 5 Marks]

r=1

n is an even positive integer. [1993 - 5 Marks]

Topic-3: Properties of Binomial Coefficients, Number of Terms in the

5] Expansion of (x + y + z)", Binomial Theorem for any Index,
E—J Multinomial Theorem, Infinite Series
1.  Coefficient of x'! in the expansion of

h

(1+ x4 +23)7(1 +x%)12is [Adv.2014]
@ 1051 (b) 1106 () 1113 (d) 1120

The value of i % Z": nc, k2
30)(30) (30)30) (30}30)  [(30Y30) 7.  Suppose det| *= = =0 holds for some
o Alo) { 1 AL L2 Ra ) 20)30) *® Yrer el
k=0 k=0
h (n) =1c. b = Ck
where | . r [2005S] positive integer n. The 1;) TR equals [Adv. 2019]

30 30 60 31
@ | rojee olymt (0 fapl ol iy

(10 ( 20
The sum Z[z )(m—i]’ (where(f;j =0ifp>q) is
i=0

8.  The sum of the coefficients of the plynomial (1 +x — 3x2)?163
ISR ARES [1982 - 2 Marks]

maximum when m is [2002S] : = .
@ 5 ®) 10 © 15 (d 20 9. If C, stands for "C, then the sum of the series
n n n Z(E) ![Ej !

For 2<r<n, (r)+2(r—1]+(r—2] = [2000S] —271-'—1—[C§ Soclaigcdt +(—1)"(n+1)C3]’
@) [n - lj ) 2(" A 1] where 7 is an even positive integer, is equal to

r-1 r+l [1986 - 2 Marks]

n+2 n+2 e ® (-)"2(n+1)

© 2( 4 ) @ ( - ) © D2+ @ D'n

Ifin the expansion of (1 +x)™ (1 —x)", the coefficients of x
and x? are 3 and — 6 respectively, then m is

[1999 - 2 Marks]| 10. Prove that [2003 - 2 Marks]
(@) 6 ®) 9 © 12 d 4 zk[n)(nj_zk_l(nj(n—-lj
( 1\5 ( 1\5 0\ k Ltk —1
The expression ’ x+(x3 —I)ZJ - Lx—(x3—1)2J isa k—z(ﬁ') n—2 (n\(n—k n).
| g +2 (HJ_ ..... 1) (k)[ ; ](kj
polynomial of degree [1992 - 2 Marks]
a) 5 (b) 6 (© 7 (d) 8
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n>2,where C, = "C,. [1989 - 5 Marks]

r
m*

11.  For any positive integer m, n (with n>m), let (n ) ="C
% 15. Givens,=1+g+¢’+.....+¢";

P h (n]+[n—l)+(n—2)+ +(m\_[n+l] e 1 2 e
rove that 5 5 - JEa e Sy _1+q2 (q_;—_) iy +(qTJ ,q#1 Prove
Hence or otherwise, prove that

that n+1C +n+1C2s +n+1C352+ .... n 1Cn+1sn ___2”S

)+ o(7)-(n3 :
S0 R anaadaaam it S [1984 - 4 Marks]

[2000 - 6 Marks] 16, H{l+af=C+CxtCimiu s + C x" then show that

B the sum of the products of the C.'s taken two at a time,
12. Letn be a positive integer and

(REF R Faxs o s represented by ) z GiC; is equal to
s
Show that a>— a2+ a?........... +a;2=a, e
[1994 - 5 Marks] |
221 —L”)é [1983 - 3 Marks]
. - 2(n?)
; 2y = 3y - :
13. If ,Z‘;) a,(x-2) Zobr (-3 anda =1forall . o on
= =
C,+2CA 362 €l ol HIWC ™ =25 (1 £y
k > n, then show that p, = 2"*Ic . [1992 - 6 Marks] :
=+ d@n)! 3
145 Prove that where C, = m =02 . ,2n
(o2 e e B +(=D)"(n+1%C, =0, Prove that
€230 F30PL A 1 Sn k) ~2nC,2=(-1ynC,
[1979]

? Answer Key

Topic-1 : Binomial Theorem for a Positive Integral Index x’ Expnns:on of Bmomml General

Term, Coefficient of anyF Power of ’x’

L@ 2@ 8w 4 @ 5@ 60 10 %6 9010 @)
1. (FTor2)12. (10D 13. (© .

Topic-3 : Properties of Binomial Coefﬂcienis, Number of Terms in the Expansion of (x+y+z)",

Binomial Theorem for any Index, Multinomial Theorem, Infinite Series
1L (© 2. (@ 3. (o 4. @) 5. () 6. (o) 7. (620) 8. (-1) 2:::{c)
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Hints & Solutions

Topic-1: Binomial Theorem for a Positive Integral
Index ‘X', Expansion of Binomial, General
=l Term, Coefficient of any Power of ‘x’

@ Clarly 4 =% C,,B22C € =" T

Now Z Ar (BIOBI‘ T3 CIOAI‘)
el

10
10 20 20 30 10
= Z Cr( CIO Cr' C]O Cr)
=t
10 10
=20 10 20 30 10 10
= CIOZ C G- CIOZ C.x"C
r=1 r=1

= ZOCm( IOC1 ZOC1 +10 C22OC2 +...+10 Clo ZOCIO)

= 3oclo( Vex 6 + UG G+t lOcloloclo) (1)
Now on expanding (1 + x)!° and (1 + x)*° and comparing the
coefficients of x2° in their product on both sides, we get

o, 20C0 - 10C120C1 ;IOCZ 0C 4o+ 10Clozoc10
= Coeft. of xin (1+x)" 4 =2%C50 = 2Ce
- 10¢2c +18 g% w o iGN el
.. (i)
Again on expanding (1 + x)!* and (x + 1)!° and comparing the
coefficients of x'%n their product on both sides, we get

(IOCO)Z (10C1)2 e (10C2)2 e (lOCm)Z
= Coeff. of x'% in (1 +x)?°=2C,,

(OC, P+ (OC,P + ... + (9,02 = 2°C,, ~ 1 ..Gii)

Now, from equations (i), (ii) and (iii), we get

Required value = 20C10 (30 Cpo— 1) = 30C10 ( - Cyo— 1)

= 3OClo = 2OCm =Cyo— By
@ 1+A2 A+ A+7£Y
o e B D
. Coeff. of #4= 1x Coeff. of #*in (1+ )2+ 1 x
Coeff. of 2 in (1 + A)!2 + 1 x constant term in (1 + %)!2

=2 12C12+ 12C6+ 12C0= 1+12C6+ 1=12C6+ 2
(b) In binomial expansion (a — b)",n =5 ;

T =0
— cC;arz——i b'i*nCS anAS bS:O

< 5 a4 a. n=4
— —— = = > ==

nc. b n-4b b LS

(.X 3]10
(a) General term in the expansion | 5~ 5 is
p 2 x2

T3 rar
L= locr[z) [—;) = IOC,.\M”" _(7}())_5
To find coeff of x*, put 10 —3r=4 = r=2
(-1)23% 405
P

(a) Given : r and n are positive integers such that r > 1,
n>2

Also, in the expansion of (1+ x)*

Coeff. of (3r)" term = Coeff. of (r + 2) term

Coeff of x#=10C,

= 2C ~TC,,>n I rtlorar - kerel=d

[ £ Cp C thenp=qorp+q=n}
= r=lor2r=n
Butr >1 n=2r

4
o 70 )
3) Gi ax’ +——
(3) Given expansion ( 27bx

e r
T =* G (ax?) r( il j

27bx

T
e (_72) (83
27b

Here,8 -3r=5=r=1

370

So, coefficient of x° 4C1a
27b

=
For expansion {ax = ,W‘

7 ( 7-r (-1 Y 5 e ot = ! 7-3r
T.,= 'C, (ax) | —= | ="C,a""|—| x
\bx~ )/ :
Here,7-3r=-5=r=4
= )
So, coefficient of x ¥ 7C4 a’ (Fj
3=F

7
= C4a =
b3

4913
TQ, Ca —
ATQ, 27h

:>b=%:2b=3.

5) A+x2+1+x)P+...+(1+x)%+ (1 +mx)*
1+ %0y
(1 +X)2 (1+X)—1 +(1 +mx)50

l[(1 +%)°0 — (14 x)2 J +(1+mx)*®
X

Il

Coeff. of x? in the above expansion

= Coeff. of x3 in (1 + x)*® + Coeff. of x? in (1 + mx)*°
e SOC3 T SOC m2

-, @n+ 1)3tc, = ¢, + ¢, m?
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A106

10.

11.

12.
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50 50
=Cur )= 51C 51C y
6 e
3aEl 16y > m’ -1
S .
TS 51

. Least positive integer m for which n is an integer is
m=16 andthenn=>5

(6) Let the coefficients of three consecutive terms of
(1 +x* 2 be * 2GRttt st we have

roe L T cHE RS —SET0 314

n+5Cr_1 5 r
—_—
n+5Cr 10
= n-3r+6=0 ...(1)
n+5Cr 10
e

n+s = 14
r+l

= 5n-12r+18=0 (i)
Solving (i) and (ii), we get n = 6.

(646) Zf( =3 "crlc,
r=0

s
n+b-—r 2

r+1

i
7

n—-r+5

-1
— DZ ncn_rn Cr—l = nln—lcn_l
r=1
Now, X = ('OCI)Z T Z(IOC:)Z + 3(‘°C3)2 + ...+10(l°C10)2
10
-Yrl'crlie o et 19¢, = 646
=0 1430 143

Given expression : (\/-2- =- 31/5 =

]’;+1 =10 Cr (\/E)lo—r.(3l/5)r.(05r_<_lo)

. 25712 3715
ri10-r)!

T, ., will be rational if 252 and 37 are rational numbers.
r r :
= 5—— and 3 are integers -

= r=0andr=10 = T, and T, are rational terms.

Now, T, + T, =10€2°-%30+ 1°C1025"5.32
=1321+1.19=32+9=41

We know that for a positive integer n

(1 HP="C, +"C xE% e = =

Since coefficients of 2" , 3" and 4" terms are in A.P.

s "C,"C,,"C;arein AP.

= 2iE fC @

2Xn(n——l)_ +n(n—l)(n—2)
2 ¢ 3!
4
-3n+2
= eyt = n*-9n+14=0

6
= 1-7)(n-2)=0 = n=7 or 2
But for the existance of 4% term, n= 7.
(101 {(99)** + (100)**}
= (100 + 1)*® — (100 — 1)°°—(100)%°
= (100)*° [(1+ 0.0 1)*°— (1- 0.01)°°— 1]

Mathematics

=(100)>° [2 (50C 0.01) + ¢, (0.01)3 +...)-1]
£ 50 50
(100) !:2><50x 1oo+2( G 0. 01) 1.5 1}

= (100 [2 (°C;(0.01) +...)] > 0
(101)%0>(99)% + (1000 . (101) is greater.

13. (o) Letp= Z _z" (" 2,
r=0 C r=0
2 n-r
=na,~ 3, =na,—b i C ST
= n Cn_r n r n—r]
n
= 2b=na, = b=5an
Topic-2: Middle Term, Greatest Term, Independent
Term, Particular Term from end in Binomial
=] Expansion, Greatest Binomial Coefficients
3n
1. Given k= 7 where 7 is an even positive integer. Now let n =
2m so that k= 3m
& 13 2 16
Since 2, (=3)"" "Cppy = 2 (-3 "Cy,
r=1 r=1
= GmC1 _36mC3 +32 6mC5 _33 6mC '''''
Consider (cos 6 — i sin )™
=c0s®™ 0 5™C; cos®™ 1 9 isin ©
+°MC, cos®™2 9 i sin” 0 — " C, cos®™ 2 0% sin 0....
LH.S.=cos 6m 6 —isin 6m 0
Equating imaginary parts we get sin 6m 0
= %™C, cos®™ 16 5in 0 - ¥"C; cos™ 3 0sin’0+....
T
Now put 0 =§ .. 60=2n
or sin 6m 6 = sin 2mn =0
6m—1 3, \6m-2
1
s 0-e ﬁ{i ....... = Smc, N —J +o.
2 \2 2 2
3
or o:L[ﬁ'"q —36mc, 432 bme ]
2(6m)
e Mo Mo o)
. 13
e Mo G2
=1
Il o 055 [l

\/_+1

= 0<GB=1D" 21 for every positive integer n.
Also (55 +11)2"*1 — (5/5 —11)2"*1
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Binomial Theorem

= P casri e ds T ir ,

T 2n+l C2n+11 12n+1]
=2k (i)
where k is some positive integer.
Let F =(55-11)***1

Then equation (i) becomes
[... R et (5\/3 4 1 1)2n+1:!

= [R]+R-[R-F=2k = [R]+f-F=2k

= f-F=2k-[R] = f-Fisan integer.

But 0< f<land0<F<1l, . -l1<f-F<lI
f— F is an integer, we must have f— F=0

= f=F.

Now, Rf = RF = (55 +11)2"*1(54/5 —11)*"*!

= [(5‘\/5)2 _12]2n+1 = 42n+1

Topic-3: Properties of Binomial Coefficients,

Number of Terms in the Expansion of (x+y+z)"

5] Binomial Theorem for any Index, Multinomial
=

R-F=2k

Theorem, Infinite Series

1.  (c) Coeff. of x'! in exp. of (1+x2)4 (1+x3)7 (1+x4)12

= [Coeff. of x? in (1 + x2)*] x [Coeff. of x*in (1 + x)']

x [Coeff. of x*in (1 + x)*]
Suchthata +b +c=11
Herea=2m,b=3n,c=4p
L 2m+3n+4p=11
Casel:m=0,n=1,p=2
Casell:m=1,n=3,p=0
Caselll:m=2,n=1,p=
CaseIV:m=4,n=1,p
.. Required coefficient.

= 4C0 X 7C1 X 12C2 +4 Cl X 7C3 X 12C0

1
0

+4C2 X 7C1 X 12C1 +4 C4>< 7C1 X l2(:0
=462+ 140+504 +7=1113

2. (a) To find & =
NCC,, 206G C il 0y — =

- 30C2030C30
e (1 o x)30 = SOCO 3 30C1x i 30C
g Mo e Ha el ()
a0 (5= 1Y = RC 0~ RO 4.4 9,
e 96 Xl 00 x 18 ElE X ...(iD)

On multiplying equations (i) and (ii), we get
- 1)*=( )x( )
Equating the coefficients of x2° on both sides, we get
0~ —3
Clo=2Cg0Co= " CC,, +¥CC
+30¢ e
20 “30
Required value =3°C 10

m
10 ~ 20 10~ 20 10~ 20
§ e = Co Cnt O Cuy
i=0
e Yc v e

= Coeff. of x™ in the expansion of product (1+ x)'°
(1+x
= Coeff. of ™ in the expansion of (1+ x)** = SOCm

n
10~ 20
Z C; “°Cp—1 will be maximum, if 3¢ will be maximum.
i=0

30
Clearly, *°C,_ will be maximum when m = 5 =15
" C,/oif nis even
Max - ( nCr) =
"C,4if nisodd
53

w ()2 %)
o (BRI A E)
Je=l AR

represent "C,,"C,_; and "C,_,

_[(n+1 n+l n+2 - - =
sl % r—1 = r b "G+ Ga=" G]

© (A+x)" (Q-x)y
[1+mx+w)-x2+ iH:l—nx+Mx2— ]
= Y o 5

=1+(m- n)x+[m(”;— D + n(n2— D -—mn:Ix2 e

Given, m—n=3 (i)

1
and 5m(m—1)+%n(n—l)—mn=—6
= m2+n2—2mn-(m+n)=—12
= (m-n)?-(m+n)=-12
= m+n=9+12=21 ....(ii)
From (i) and (i), we get m = 12
(¢) Given expression :

V2 =1) + (x=vx* 1)’
We know that using binomial theorem,
x+ay+(x-ay'=2["Cp" + "Cx"~%a’
e ot )
.. The given expression
=2[PCp’ + 3CA -1+ 5Cx (@ - 1)]
Since maximum power of x involved in the expansion
is 7. Also only +ve integral powers of x are involved in the
expansion, therefore given expression is a polynomial of degree 7.
n

n(n+1)
(620)Here 2 K=——>—
k=0 2

n

n n
n, 2 0 p-1 2 n-1
z Ckk = z— Ck—l ks = Z n. Ck—l k
k=0 k=1 k k=1

n
-n) "lc (k-1+1)
k=1

@ www.studentbro.in



A108

g "12thematics

k=2

Sata 12" 2hnx2t
n n
> U, ek ZEH_ICk—IXk =nx2"
k=0 k=1
n
and Y "C, 3¢ =4"
k=0
n n
Yk Yk

e Y =0

i "Cyk i e s
k=0 k=0

D) 2Pl e
2 -0
= E
nx 2[1—1 411

- n(n+1)x221_n? [(n_1)22n—3+22n—2}=0
B Xn[4(n+1)—n[n—l+2]]=0

b 22n_3xn[4n+4—n2—n}=0
=n?-3n-4=0=>n=4

n n 4 4 4 4 4 4
-5 Ckzz Ck=4C0+—Q+ £ B G
okttt okt 2 S 4 5

1
—1+2+2+1+g=620

8.  Onputting x = 1 in the expansion of (1+ x — 3x%)>'®
=4+ Ax+Ax + ..., we will get the sum of coefficients of
glven polynomlal wh1ch clearly comes to be — 1.

9. (c) ‘. niseven, letn =2m then

b 2.m!m! __»
2m)!

+C 1P @Em+1)CEy] (i)
= 2.m!.m![

2m)!
+H=1)¥" 2m+1)C] ] [usingC=C, ]

2.m'm!

2 G2 ety IR e

= S= = [@m+1) Ci—2mks

+2m - 1) c2 ...... S plegn (e )
On adding (i) and (ii),

'm!
28 = 210 10 O] [CH—Cf ok CRurinit O]
(2m)!

Now keeping in mind that if 7 is even, then

€2 -2 +Ch = W02 "Gy
. we get

s =(";—’,;")—’,(2m+2) (& ikt

_mim!( (2m)
‘<2m)'( s )( 7

B D (- 1)"/2(n+2)

Get More Learning Materials Here : & m

S . 10.
=n| Y\ T Cp(k-D+ Y, G
k-1 k=1

11.

12.

To show that
2k_nC0, an e 2k—1‘nC1' n—lck_1 + 2k—2_nC2.n—2 Ck—2

DR N
Taking LHS

2"";00- e bl e G et
= z (_l)r_zk—r,ncr‘ n—er_r

r=0
k :

Ak, n! : (n—r)'
Z( & ri(n—r)! (k—-r)i(n—k)!
Z( 1) k —r, n! 3 k!

(n—k)\k! ri(k—r)!

-Z( If 0 e e {Z( e "c}

=0
k
—okic (1—5) =y RHS

Given that for positive integers m and n such that n > m, then
to prove that
nc 35 IC +n—2C e +mC _n+1Cm+1
LHS mC +m+1C +m+2C = +n41c +nC
[writing L. 'H.S. in reverse order]
=(m+1C +m+lc)+m+2c ais +n—lC +nC
BEmEes R
=" ”ZCm+ - ”Cm) AR 3Cm o tE
[.'. nCr+1 +ncr=n+lcr+l]
=mERQ I O Hse 3 "€
Combining in the same way we get
=tC = —”“C L =R IS
Again we have to prove
nC SO 1C e 2C s +(n m+ l)mc ._n+2C
[nC S IC s ZC +_ +mC ]+[n IC
= e s +"‘C T 2C 25 +’"C e e
[n-m+1 bracketed terms]
= 1Cm-)— 1 +ncm+ 1 = 1Cm+1 e = lCm+ 1
[using previous result.]
=t
+2
[ReplacTng nbyn+ 1 and m by m + 1 in the previous result.]
=R.H.S.
Given : (1 +x+x2' = a, + ax +..+ 2, X" ....(0)
where n is a +ve integer.

; 1. <
On replacing x by ——in equation(i), we get
x

LRy G . Gyo:a a >
(10 ) et 2By 2w
x {1 e el

Multiplying equation (i) and (i) :
A+ x+x2)" (2 —x+1)"

2n
X

a
_ (o R T okaggt [ao——+—+...+——
X ey

Equating the constant terms on both sides we get
ag —a12 +a% —a% +,,,,+a%n = constant term in the

; [A+x+x2)A-x+x)]"
expansion of n
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13.

Binomial Theorem A109
= Coeff. of x*" in the expansion of (1 + 2+ 2y 2 n
But replacing x by x? in equation (i), we have Also, S, = 1+(q +1) (q + 1) ++(q_+l)
(1 +2+ 3% =a,+ax® +.+ ay, " 2 2 2
Coeff. 0fx2"=an g+1 n+l
e kBl
- +d% -3 +..rdly =a, s ( 2 ) =2"“l—(q+l)"+l G
2n 2n (g+1) 2"(1—q)
r - - <
Given : Zar(x—2) = Zb,(x—3) = i) 2
r=0 r=0 From equations (1) and (1),
and @, =1,Vk2n b S ety Oy = 2",

14.

B

Get More Learning Materials Here : &

To prove : b =>"1C_,
In the given equation (i) let usputx -3 =y
=ax—2=y-E1

2n 2n
z a,(1+y) = Zbr(J’)r [From (1)]

r=0 =4
= g (LRt a1 gE (P
+HIH L g
2n
=
=zbry [Usinga, =1,V k 2 n]
r=0

Equating the coefficients of y” on both sides we get
e —

=S C ratiC RaTiE s
= (tic OO ARG |

[ "G 1C, = 1]
4+nt 2C +oF ZnC

b

[.. mC + mC

Combining the terms in similar way, we get

S
:}bn—” C
—_m+1
o Ol

= bn_ ZnCn +2ncn = bn —2nE lCn
We know
d-xP=C-€ExtCr Cra .t 1Pt

On multiplying both sides by x,
x(1-x =Cyx-Cx*+Cp*— Cxt F ot I !
On differentlatmg both sides w.r. to x,
A-x-nx(1-x)""
=G, G x & 3C, %% - 4C3x3 H.FECY @D C "
Again on multiplying both sides by x,
(= =m0 x5}
= € C’aCZ)cJ “4CA +. (1) (n+ 1) Cx"* .
On differentiating both sides with respect to x,
(1 =xP—nmx(1—xy~ = 2nmx (1-xy'~ '+ m® (n— 1) (1 —x)' 2
=6 22 Cix+ 32 sz2 42 C3x3+....+ (=1 (n+1yC x"
Putting x = 1, in above, we get
0=C,—22C;+3°C-4°C; +... +(—1)’l (n+1)%C,
nv—lC +n+lcs + nt 1C3S2 +1C & ls

n+1
= Z nHCrsr—l’

r=1

n+l

1_

n+l = l_qr n+l ik i 5
n
" C, 1 = TG 2 C.q

r=1 1-¢ i r=1

where S, =1+q+q2+...+q" =

- a+y -+ g
l1-g

=t e

1 n+l 3
el —(1+9) ] )

16.

17.

e i\

0<Li<j<nm

= §=C,(C,+C,+C;+..+ C)+ C,(C,+ C; +..+ C))
+ O C e ke G) 3 C, ,(C)
= §=C,(2"-C)+C, (2"~ G- C)+ C2"~C~ C~ Cy)
Ot s SC HFC O -C~C-C)
= §=2"(C,+C,+C,+..+C,_,+C)
2 2 2 2
—(CO +C1 +C2 +....+Cn)—S
! 2n!
= 25=2"2" 2"2 ==
(n!) (n!)
!
= §=221 2"'2
2(n!)
Given :
C,+2Cx+3C2 +..4+ 2nC, 2~ 1 =2n (1 + 22" ...(0)
!
where C, =_2n.—
r!2n-r)!

Integrating both sides with respect to x, under the limits 0 to x,
we get

[Cpx+ Cp2+ Cyd +.t Cp o E=[(1+ %) 13
= Cx G CX o Coet i g |
= €+ Cph Cxl By #L o ioE (L gl (i)

: 1
Changing x by ——, we get
x

2n
€. . CoriC C.
= Co-—+2-2+ ...+(—1)2"—§i=(1—1)
Xy X X x
= C x2n szn—l +C x2n—2 ‘_C x2n—-3

+C=(x-1* ...(iii)
Multlplymg eqn (i) and (iii) and equating the coefﬁc1ents of x2"

! on both sides, we get
—efv2er it
=coeff.of x*" ! in2n(x-1) (x* -1)*"!

=2n [coeff. of x**2in (x>-1) ?*-!
_ coeff. of @1 in (2=1)2*1]

..+ 2n C2,21

=2n [2n—lcn71(_ l)n—l_ 0]
=1y o ic .

= 2T o a5

21 2p-
o e =( D [nz e ]

Il

Il

D"a"C, = (-1)"n.C,p.; (~PC~C)
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