| BINOMIAL THEOREM [JEE ADVANCED PREVIOUS YEAR SOLVED PAPER] |

JEE ADVANCED
. f~'Cc. =k -3)'C,,,,
Single Correct Answer Type . f (_C;‘ _(2] e m:: Tz 00)

1. Given positive integers r > 1, n > 2 and that the coef-

ficient of (3r)" and (r + 2)® terms in the binomial expan- ¢. [—/3.43] d. (/3,2] (IIT-JEE 2004)
sion of (1 + x)* are equal. Then t1. “Thsvikisiof
a. n=2r b. n=2r+1
c. n=3r d. nonc of these 30130 30\( 30 " 301\ 30 vend 30\ ( 30
(IT-JEE 1983) 0 JL10 1 )\ 11 2 (12 20)130 ),
2. The coefficient of x* in (x/2 — 3/x%)" is
a Sl b sl c al d. none of these where (H] ="C, is
| " 259 " 263 ' r '
~20 (IIT-JEE 1983 \
3. If C. stands for "C,, then the sum of the series 30 30 60 31
a. 10 b. s C. 30 d. 0
(313)
= ' < [C2-2C2 +3C2 = + (-1 (n+ 1)C, ], (IIT-JEE 2005)
L 12. Forr=0,1,...,10,let A, B, and C, denote, respectively,

- where n is an even positive integer is equal to ; : .
PO E d the coefficients of X in the expansions of (1 + x)'°,

a. U h' (- l)nﬂ (ﬂ » I} 10
c. (-1)'(n+2) d. (-1)"n (IIT-JEE 1986) (1 + x)® and (1 + x)*. Then Y A,(B,yB, — CyA,) is
n n r=|
4. Ifa,= ) ,.L then ) "—r- equals equal to
in C" s C’ 4. BID - Cm b. Am(Bmz = CmAm)
a. (n-1)a, b. na, c. 0 & C= B
¢. (1/2)na, d. none of these
(IIT-JEE 1988) (IIT-JEE 2010)
Ly 1Y 13. Coefficient of x" in the expansion of (1 + x%)* (1 +x°)" (1
5. The expression [.x+ (x’ = 1) ] +[.r—-{x3 - 1)* ] 1S a +xH)%is
: a. 1051 b. 1106 c. 1113 d. 1120
polynomial of degree JEE Ad od 2014
a. 5 b. 6 c. 7 d. 8 ( vanc )
(IIT-JEE 1992)
n\ : ) Integer Answer Type
6. For2<rs<n, {r)+2(r-l]+[r-2J = 1. The coefficients of three consecutive terms of (1 + x)"*°

+1 (n+] n+2 +7 are in the ratio 5 : 10 : 14. Thenn =

B n

a. (r—l) b. 2 r+l] e 2[ r ] d. [ r ] (JEE Advanced 2013)
L“ (ITT-JEE 2000) 2. The coefficient of x’ in the expansion of (1 + x) (1 + x°)

100y ;
7. In the binomial expansion of (@ — b)" n 2 5, the sum of (1+2) ... (1 +x7) is
the Sth and 6th terms is zero. Then a/b equals (JEE Advanced 2015)

a. (n-5)/6 b. (n—4)/5 ¢ nl(n—4) d. 6/(n-5) —_
. (IIT-JEE 2001) Fill in the Blanks Type

8 Tre sum i(m][ 20 J s [p]_ﬂ £ p<qis 1. The larger of 99% + 100* and 101%is .
' =\ i J\m=i)’ a) (IIT-JEE 1982)
maximum when m 1s 2. The sum of the coefficients of the polynomial
a. 5 b. 10 c. 15 d. 20 (1 +x-3x)"*%is (IIT-JEE 1982)
(IIT-JEE 2002) 3. If(1+ax)"=1+8x+24° + -, thena = and n
9. The coefficient of t*in (1 + )2 (1 +1") (1 +1*) is - _ (IIT-JEE 1983)
a. "Ca+3 b. “Co+1 ¢ “Cs d. "Cy+2 4. The sum of the rational terms in the expansion of (V2

(IIT-JEE 2003) +3")"%s (IIT-JEE 1997)



Subjective Type

1. Given that C, + 2Cxx + 3C, X + - + 2n C,, x™!
=2n (1 +x)*"', where C,= (2n)Y/[r!(2n-n)'); r=0, 1, 2,
..., 2n, then prove that C} —2C3} +3C; -+ -2nC},
=(-1)"nC.. (IIT-JEE 1979)

2. f(1+x)"=C,+ Cix+Cyx" + - + Cx", then show that
the sum of the products of the coefficient taken two at
a time, represented by M%ﬂ "C, "C, is equal to 2!

(2n)!

2(n!)*

3. Given, 2
s,,=l+q+q3+---+q",S =1+ -——+(E+—l} e

.*:,ar+1HI
+ | — # 1
(5]

(IIT-JEE 1983)

Prove that™'C, +™'C,s, +™'C,s,+--+"'C,,,5,=2"8S,.
(IIT-JEE 1984)
4. Prove that
n I r 7:’ r 1
Z(-—l)’ i 5 l + 3, e ]f_: + +++ up t0 m terms
- (2" 27" 2 . 1
it (IIT-JEE 1985)
2™(2" -1

5. LetR= (S\E + 11" and f= R - [R] where [ ] denotes
the greatest integer function, prove that Rf = 4°™*'.

(IIT-JEE 1988)

6. Provethat C,—2°C, +3* C, -4 Cy+ -+ (-1)"(n+ 1)’

x C, =0 where C,="C,. (IIT-JEE 1989)

2n 2n
7. Y a,(x-2)= D b(x-3) anda,=1forall k2n,
r=0

10.

11.

12.

13.

r=_

then show that b, = *"*'C,,,. (IIT-JEE 1992)

k
Prove that Z(—3)"' 3"'C:,__, =(), where k=3n/2 and n 1s

re=|
an even integer. (IIT-JEE 1993)

Let n be a positive integer and (1 +x+xX) ' =a,+a,x+ -
+a,, x". Show thataé —af +a§ + .- +a§,, =a,.
(IIT-JEE 1994)

Prove that
3T ol e PE.
= E (_1) r+3
2(‘" +3} r=0 Cr

n
For any positive integer m, n (with n 2 m), let (m J ="C
Prove that

(i)*‘(";')*(";z]"‘“'*(ZHZTJ-

Hence or otherwise, prove that

(n} [n—l} (n—l} (m\' (n+2}
2 3 e+ (n—m+1) =
m m m m m+2

(IIT-JEE 1997)

(IIT-JEE 2000)
Prove that (25)™"' — 24 n + 5735 is divisible by (24) for
alln=1,2, ... (IIT-JEE 2002)

If n and k are positive integers, show that
5t n\n i n\{n-1 4 k-2 nYn-2 s
0|k 1 | k-1 2 \ k-2
- nfn—k) (n " n w—
+ (-1) 1o , | Whete | stands for "C,.

Answer Key

JEE Advanced
Single Correct Answer Type
1. a. 2. a. ., O 4. c. S, @
6. d. 7. b. 8. c. 9. d. 10. d.
11. a. 12. d. 13. c.
Integer Answer Type
1. (6) 2. (8)
Fill in the Blanks Type
1. 101%° 2. -1

3-ﬂ=2,ﬂ=4 4- 4'

(IIT-JEE 2003)

Subjective Type

1. (-1)"nC, 3. 27, 4, 271

2™ (2" -1)
5. 47! 6. 0 (W 5
3!
8. 0 9. q, 10. 2 +3)
11. ™C._ ., 12, 24° 13 ¢



Hints and Solution
JEE Advanced

Single Correct Answer Type

1. a. Given that r and n are +ve integers such that r> 1, n > 2.
Also, in the expansion of (1 + x)™,

Coefficient of 3rth term = Coefficient of (r + 2)th term
— hC]r-l . IHCHI



4. c.

or 3r=-l=r+lor3r-1+r+1=2n
[Using "C, ="C, = x=yorx+y=n]
— r=1lor2r=n.
But r>1
; n=2r

i_i 10
2 X

General term in this expansion 1§

10=r o r —I. f3p
t+l=|ncr[_2{] [I_E] _ mCr £10-37 ( 2")]4

For coefficient of x*, we should have r = 2.

(-1)'3* _ 405
2 256

Therefore, coefficient of x* is '°C,

Since n is even, let n = 2m. Then,
Ppme!
LHS=8s 2 """"[cj— 2C +3C? 4 +(=1)"" 2m +
(2m)!
Cm+1Ci, | (1)
Py !
or  §=2XMML (0 41)C2 - 2mCE + (2m - 1)C

(2m )!
PR C.,:] (2)(Using C,=C,_,)

A=r

Adding (1) and (2), we get

!
25:2:;'";;{21?1 +[Ci -+ et €]
m).

We know that C:—-C*+C;—---+C.=(-)"*"C,,
if n1s even, we get
m! m!

§=27""(m+1)[(-)"*"C,]

(2m)!

’ 2[-’5 + 1](-1)"”I

2

=(=1N"(n+2)
Let

= r
= — |
b Z:,C (1)

' n -r . - -
= 2 C (we can replace r by n — r or wniting
=0 “a-r  geries in reverse order)

—~n-r
h;*a

Adding (1) and (2), we have

(2)

n

s inr +2nﬂ-—r
~*C C,

r=()
= |
-3

r={} F

= na

or b=—a

4t
2 n

5. C

6. d.

7. b.

9.d.

10. d.

The given CXpression Is (.r +Jx' - l)i+ (x - Jx'- l] :
We know that

(x+a)' +(x-a)=2["Cyx"+"C,x"’a’> +"C, xX""a* + - ]

Therefore the given expression is equal to 2[’C,x° +°Cox’ (X' = 1)
+°Cax(x’ = 1)°].

Maximum power of x involved here is 7, also only +ve integral
powers of x are involved; therefore, the given expression is a
polynomial of degree 7.

weknowna (7] +2(,,)=("')
(M)e2(,m )+ (,0)
o 4 [ |
=[":']+[':j:]=[":2] [ °C,+7C,, =*IC)

In the binomial expansion,

(a-b)Y"'.n25
T,+T,=0

= "C4a"4b‘—"cﬁa”‘5b5=0
] 4 (]

or C4E=Inr +IE=I Using C ="'+l
nCﬁh ﬂ—4b "Cr-l-'l n—r
a n-4

or — =
b 5

m

. Z .nctmcm-r = l“Cﬂ:“Cm + ”lclmcn—-l- + I“CImCH_: + I“CH mcn

=
= Coefficient of X in the expansion of product
1+0%@+1D*
= Coefficient of " in the expansion of (1+ x)*
=%C_
Hence, the maximum value *'C, is *C,s.
1+ (1 +1% (0 +1)
=(1+M?+ 2+ (1+8)"
Coefficient of r**
= 1 x coefficient of #* in (1 + 9)'* + 1 x coefficient of
£2in (1 + )" + 1 x constant term in (1 + )"
=2C, +"2Cs+ 2Cy=1+"Ce+1="C,+2

~C ="C,, (kK-3)

e +1
o k2—3=n C,,:r
Cr.l n
Now,
0<r<n-1
or 1<r+1<n
or l£r+l£1
n n
or 15&‘—351
n
or 3+ l£L1£4nr1‘3+lSk‘52
n n



When n — oo, we have
J3<k<2

= ke(ﬁ.?]

11. a. Given series 1s

mcn mcm - mcl mC“ ¥ mcz mCI! S mcm-mcm
which is

YCo C =" C, Cro + YC, Chg = + ylcm *Ce

= Coefficient of x* in the expansion of (x + 1)’(1 — x)

= Coefficient of x*° in the expansion of (1 — x*)*
10
="Cy

30

12.d. A, B_and C, denote. respectively, the coefficients of x” in the

expansions of (1 +x)", (1 +x)* and (1 + x)".
Ar - mC,.-. B: - EHCH Cr - ."lﬂCr

10
Z A (BB, - Cy4A,)
r=|

10 10 ,
= By Y AB,—CyY (A)°
r=|

r=|

10 10
BIDZ IDCranr = CmZ(mC, )
r=|

r=|

10 10
= By Y, "°C,*Cy, — G 2,(°C,)
r=| r=|

10 10
By (Z mcrmczn-r]' ]] B CmI:[ Z('“C, }2]" l]
r=({) r={)

Byo| *Cag - '] ~Cyo [mcm = I]

I

v | »
(,._ ”Cﬁ e HC-[. + HC§ 3 & HC: - Incn)

:Bmmcm - szﬂcm] Y [CH} - Blt}:]

[ , 30
= _zn Cmmﬂ'm - Clnmcm] * [Cln - Bm]
=C,— By

13.c. 2x, + 3x, +dx, =11

Possibilities are (0, 1, 2); (1. 3,0); (2. 1, 1); (4, 1, 0).

Required coefficients

=/('C. %C, ¥ MCY+0'C,/ % 1€, X" C)+(C % 'C,
% P+ 'C, X 'C; X 1)

=(I XTX66)+(@X3S5X DN+(OEGXTXI2)+(1 X7)

=462+ 140+504 +7=1113

Integer Answer Type

1.(6) LetT, |, T,.T,,, are three consecutive terms of (1 + x)

n+%

T_| :fn!iCr': (x}r—21 T,=“5C,-_1 I’_l, Tq-]. =n+.“-Crt;1

F r

where, **°C, 1" C _:2*°C.=5:10: 14.

+5 +5
" Cr—-? " Cr-I "+5C,.

So = =
5 10 14
Comparing first two results we have
"+5C,-_| (n+5—-(r-1)+1
— =F or =r
i’ D r—1
or n-3r=-9 (1)

Comparing last two results we have

iy N n+5-r+l1 7
n+5 = Of =~ e
‘Cr-l S F S
or S5n-12r=-30 (2)

From equation (1) and (2), n=6

2. (8) x’ can be formed in 8 ways.

D47 deh 445 _1adeth _1+VeS 24144

TR B e N LN S X X
ficient in each case is 1.
Coefficientof =1+ 1+ 1 + ... 8 times
=8

and coef-

Fill in the Blanks Type

1. We have
101% = (100 + 1)* = 100™ + 50 x 100"
+ 50:’(4910043 g e {])
2x1
99% = (100 - 1)* = 100° - 50 x 100"
4 50 o5 s
2 x|
Subtracting (2) from (1), we get
101" -99% = 100* + 2 20 X85 x 48 100*7 +..->100°°
Ix2x3

Hence. 101% > 100* + 99%

2. If we put x = | in the expansion of (1 + x = 3x)"* = A, + Ax
+ A,x* + -~ we will get the sum of coefficients of the given
polynomial, which is equal to —1.

3. (1+ax)"=1+8x+24x + -+~

= l+nxa+ n(n-1) @ X+ =1+ 8x+ 24 + -

2!
Comparing like powers of x, we get
nax=8xorna=8 (1)
-1)a* .
dlind =24orn(n-1)a" =48 (2)

i

Solving (1)and (2),n=4,a=2.

4. Let T

P |

T. ="C (J2)°" 3"y (0<r<10)

1a
be the general term in the expansion of (\E * 3"")

10)! 25--1"1 31'1'5
r'(10 - r)

T..,will be rational if 2> and 3™ are rational numbers.
Hence,

5—r/2 and r/5 are integers. So, r=0and r= 10. Therefore,

T, and T, are rational terms. Now, sum of 7, and T, is

9C, 2%0%x 3%+ C,, 2 x 3* =32+ 9 =41,

Subjective Type

1. Given that
C,+2C,x+3C, X+ +2nC, x" =2n(1 + x)"

where

C = 2n! (1)

"or'@n-rn)




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

[C,x+C‘z.r’+C,1’+---+E‘b,€"]E=[(1+I)h]
or Cx+CxX+Cx++Cx"=(1+x)"-1
or Cu+Cl,x+C‘rr3+C,.r3+--++Cur"=(l+_r)"‘ (2)
Replacing x by —1/x, we get

G .G

s G m Gy _ _lm
Cu .t+.1'1 x3+ +( ]) Izn"[l x]

or C,—Cx ' +CxX" 2 =Cpx 4+ Cyp=(x=1)" (3)

Multiplying Egs. (1) and (3) and equating the coefficient of
™! on both sides, we get

~C}+2C-3CI ++2nG;,
= Coefficient of " 'in 2n (X* - 1)* '(x - 1)
= 2n[coefficient of X in (¥ — 1)*' — coefficient of

2 lin (o2 - 1))

X

0

]

= zn[h-lcn-](_l)n-l - 0]
=(-1y"'2n"'C_

= C’-2C+3C; +-+2nC,,
=(-1)"2n*'C__,

- 2n -
=(-1) nx{—n—x . 'C,,_l)

=(-1"n?C,
=(=1)'nC, (. *C. =C)
Alternative Method:

Consider expansion
(14327 ="C,+"Cx+"C + ... + 2n *C,. 0"

Now 2C2 - 22"C,2 4+ 37C} - ... — 20"'C,,}

2n
= Z(_l)r—l r (1!‘! C,- )2

r=1

2n
z[_”r-l r 2n Crinczn_r
r=|

2n
_ZHZ{_i)F-l ZH"IC"_IIHCEHF'.

r=1
=_2n(1n-lcﬂznch_l_hvlclhch'z__“__ln—lch_j?-ﬂ o)
= —2n X (coefficient of X' in (1 + x)*(1 -x)*" ")
= _2n X (coefficient of ¥~ " in (1 + x)(1 = x*)*~")
= _2n X (coefficient of ¥ in (1 = ¥*)* ' + coefficient of

Zlinx(l1 -1
= —2n X (0 + coefficient of x* ?in (1 —xX’)* ")

=—2.ﬂ % (_l)n-lln-lcﬂ-|

(_])n n [2_" 2n -ICn-I]

n
=(-1)"n.*C,
. Wehave§S= XX "C,."C
DSi<j<n

Here, i and j are dependent.

n n
: n n " . .
Now, consider sum Y Y "C"C,, where i and j are indepen-
dent. i=0j=0
This sum contain terms fori <j,i>jand i =J.
Because of symmetry of terms sum of terms fori<jand i>jis
same.

So required sum

i=0 j=0 i=0
2
[ZHC:J(Z"C;]“Z("CJZ
- 1= j=0 =0
2
2ﬂ2ﬂ - i(ﬂci )1
— =l
2

Now Y (*C,)
i=0
— "Cﬂz + "C,z + ...+ HC:
=("C,."C,+"C,."C,+"C,."C ,+...+*C,."Cp)
= Coefficient of X" in (1 + x)" (1 + x)"
= Coefficient of X" in (1 + x)™

=¥C
S= 4" - “"C_
2
3. s, is geometric progression, hence
n+l Lo ].
s, = 9 qg#1
g-1
[q+l 2 1
2 - n+l - n+l
5 = _(g+ 1"} 2 (1)
q+1)_, 2"(g - 1)
2
Consider

. 1
In+llCl & [H”CZ'SI + [M”C]s] N {n }CJ'H-ISH

- [__l_] [{tmnclq_'_tmnczqz R +tn+l}Cn+!qn+l} n+l

_{In+lhcl+{u+llcz + '”+[n+I]C"+]}]

(o e




But from (1), we have

"G +"VCs 4+ ™MC s, =275,

n | 3Y 7Y
4. -1)'x*C | — — — m
r§]{ ) X r(zr +(4] +(3) " mite EJ

(oo mem

+ -« m terms

A, 1_[LJM
2 2’ =
1 2™ -1)

2"

. Here f= R — [R] is the fractional part of R. Thus, if 7 is the
integral part of R, then

R=I+f=(5J5 + 11> and0<f< |
Let £ =(5vJ5 —11)*". ThenO<f' <1(as5vJ5 —11<1)
Now, I+ f—f =(5v5 + 1) = (55 —11)»*!

=2[*'C, (55 )" x 11 +'C, (5v5 /"2 x 113 + - |

I
!
L

= an even integer (1)
= f—f must also be an integer
= f-f=0, (© 0<f<l,0<f' <], . -1<f=f'<])
= f=f

Rf=Rf =(535 + 1) (545 - 11)™
— {125 ez 121];’n+l — 41n+'|

6. S=C,-2°C,+3C,— -+ (-1)"(n+ 1)’ C,

T,=(-1)r~"C,
=(=1) n(r"C)
=(-1)'rn™'C,)
=n(-1) ((r-1+1(™'C._)
=n(-1Y ((r-1D"'C_ +"'C,.)
=n(=1) (n—1y2C 3 +*' C.)
=n(n-1)"2C(-1)?-n""'C_(-1)"

= JS= ZT,
red)
=n(n-1)1-1)y3=n(l-1)""
=0
. Given that
in an
Y a,(x=2)=) b (x-3) (1)
rei) r={)
and
a=1,Vk2n

InEq.(l),putx=3=yorx—-3=yorx-2=y+ 1
So, we get

=  a,+a, (l+y)+--+a_ (1+y)'

+(L+Y "+ A+ + o+ (1+y)"= Y by

r=i)

[Usinga, =1,V k 2 n]
Equating the coefficients of y" on both the sides, we get
"C,+"'C +"°C +-+"C,=b,
or “'C,..+"'C,) +"C,+ - +*"C,=b,

[Using "C, ="'C,,, = 1]
or b,="°C, +"C,+--+"C, [Using™C,+"C,_,=""'C)
Combining the terms in similar way, we get

b="C.. % *C

] n+ | n

— .‘.'.a-l-IC
- n+l

i :
. §= Z(—Ti)"‘ N k= 3?" andnisevenorn=2m,ne N

r=|

im
=82 Y (-3)'x*"C,,_, =*C,-3°C, +3**C, - -
r=|
(__3)3!!!-4 ﬁmcﬁ“_t

V3°7C, - (3) "¢, + (VB)
- e+ (=B 0C,, |

There is an alternate sign series with odd binomial coefficients.
Hence, we should replace x by J.‘_ii in (1 + x)*". Therefore,

(14 V/30)°" ="C,+ *" C,(V3i) +*"C, (\/3i)* +°"C,(/3i)’
" ﬁ“cﬁn{@”bm

— ﬁxﬁﬂlct_(ﬁ)l ﬁﬂ'l'cj +(J§)5 ﬁmcj -
= Imaginary part in (1 + +/3i)*”

frm
= Im Zﬁ"[-l- + —Jil]

|
Y]

2 2

= fram
=Im| 2% | cosZ + isinX
_ 3 3

= Im| 2" (cos2mm + isin2mn ):] =Im([2°"] =0
= §=0

2

. a; —al + aj - al + -+ suggests that we have to multiply two

expansions
(1+x+xX)=a,+ax+a,x + - +a,x" (1)
Replacing x by —1/x, we get

1 1Y a a .
(RN IR

X X x x P

= (l-x+X)=apx"-ax " +ax"" - +a,, (2)
Clearly,

a; —al+al - +a, is the coefficient of x" in
(1+x+2Y (1 -x+xX)

= al-al+al--+a)

= Coefficient of x” in (1 + x* + x*)"



In (1 +x* + x*)", replace x° by y, then the coefficient of y" in
(1 +y+y)"isa,. Hence,

3' zﬂ +13
= (_] rn C
(n+ l){ﬂ + 2)(1’] + 3) =l } e

B 3! i (=1y*3 30
(n+Dn+2)n+3), o

3! n+1 n+3 n+l meld
= —-— - C,+ T Cy = (=1 C
{n+l}(n+2]{n+3}[ ' (=D "*-‘]

- 3! [(Hh‘CH . H*}Ci +n+_1C1 . n*]nC.‘ il
(n+1)(n+2)n+3) e 4

(_l)m-] i+ -'lcnd} - {n-lct" - rr-."l(:‘I + H*HCE }:I

| 3!
T+ D+ 2)n+3)

[{1 D" = =(n+3)

_(n+3)n+ 2)]

s
|
_ 3! I:“_n_3+[n+3}(n+2)]
(n+1(n+2)n+3) 2
_ 3! (n” +3n+2) i
(n+ D(n + 2)n +3) 2 " 2n +3)

11. We know that the coefficient of x” in the binomial expansion of
(1 +x)"1s"C..

"C,+"'C, +"°C, +-+"C,

= Coefficient of x™ in the expansion of [(] + x)"
+(1+x" 4+ +00"" 4+ (1 +x)]

= Coefficient of X" in [(1 +x)" + (1 + )™ + (1 + x)™

+ -+ +(1 +x)"] (writing in reserve order)

_ {1 +x) ™ -11}

1+ x-1

= Coefficient of x™ {(l +X)

[sum of G.P.]

(142" = (1+2)"]
X
= Coefficient of ™" in [(1 + x)""' = (1 + x)"]
="C. . -0
="C, .,
Now, we have to prove
"C,+2"'C +3"C,++(mm-m+1)"'C,=""C

L.H.S. = coefficient of X" in *
()" +2(1+0)" " +3(1+0)"*+...+(n=m+ 1 )x7]

= Coefficient of X" in

Let us consider
S=(14+0"+2(1 + 00" +3(1 + )" 4 ---
+(n=-m+ 1D)x(1+x)" (1)
(+0S=(14+x"+2(1 +x) +3(1 + )" + -
+(n=m+ 1)1 +x)™"(2)
Subtracting (1) from (2), we get
xS=(14+0)""+(+0)"+(+x)""+(1+x)"+--
+(1+00"+n=-m+D((1+0)"

n+l l e
(1+ x) l_[l'f-IJ

= 3 =+n-m+ 1)1 +x)"

A+ x)"" (14 x)"" - |]
= _ +(n=-m+D( + x)"
x(1 + x)""

(142 [+ 2y =1]

= = —+(n—m+i)(l+x)”

X
_ 5=(l g ,r)"*l-l(lu)""' N (n—m+1)(1+x)"
X X
Now,
"C. +2x"'C +3x"C ++(n-m+1)"C,
= Coefficientof X" 1s §
= Coefficient of X" in
((+x) 7 =1+ (n=m+1)(1+2)"
Iz N X
= Coefficient of ¥ in [(1 + X)™* = (1 + x)™*']

s H+1Cm+1
12. (25)™' —24n+ 5735
=(1+24)"" -24n+ 5735
=™IC 4+ ™IC 24 +"'C24° + - — 24n + 5735
=1+24(n+ 1)+"'C24° +--- +™'C, 24" - 24n + 5735
=5760 + 24°("'C, + --- +™'C,. 24" ")
=24°[10+ ("'C, + --- +™'C,,,24"")]

~ which is divisible by 24°.
13l;5=‘1‘ nyn gt nyn-l pot-2[ n-2
0}k I A k-1 2 k-2
(1) nyYn—k
DT o

— 21 nc-“ "Ci _ 21-! HCI N - Ict_l i +{_l}£ HC[ n—tC“

k
=Y (-1y2" *C, *'C...,
r=l]
n! (n—r)!

.
=Y (-n2*
o (n=r)r!'(k=r)li(n-=k)!

1 l 3
2 n. T(_”,z,‘., k!
ki(n—k)! o ritk—r)!

[
ncl Z(_]}rzlnr lcr

r=()
nct [tcnzt _kclzl—l +tc':2l‘-2 =R [_l}t ngl
"C,(2-1)'="C,



