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Concepts

BINOMIAL THEOREM :
The formula by which any positive integral power of a binomial expression can be expanded in
the form of a series 1s known as Bmvomiar THEOREM .

If x,yeR and n € N, then ; n
(x+ypr=2C,x"+2C x*y+2C, x" 2y +  +°C X"y + . +0C " = Z“Crx“‘fyf.
This theorem can be proved by Induction .
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OBSERVATIONS : = oy’ + 5, o'y’ + 5oy S¢x™sl+ S¢ x' o'+ e
b The number of terms in the expansion is (n +T) 1.e. one or more than the index .
)"  The sum of the indices of x &y in each term is n .
(iif)  The bmomual coefficients of the terms *C , °C, .... equidistant from the beginning and the end are equal.
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IMPORTANT TERMS IN THE BINOMIAL EXPANSION ARE:
(1)) General term (i) Middle term
@ii) Term independent of x & (iv) Numerically greatest term



o SAFALTA cou

xxxxxxxxx by IFR3ISEN

(i) The general term or the (r + 1)™ term in the expansion of (x + y)*is givenby: T_, =2C x"T.yf

(i) The middle term(s) 1s the expansion of (x +Vy)* is (are) :
(a) [T 1 is even, there is onlz one middle term which 1s given by ;

T _ nC n/? yn/?
<=~ (n+2)/2
(b) If n is odd, there a1e two middle terms which are :

_,,T(n+1)/2 & T[(Ih'l)“]'*l
i) Termindependentof x contains no x ; Hence find the value of r for which the exponent of x is zero.
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Problems
I@I Find the number of rational terms in the expansion of (9'* + 8",
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Problems

The term independent of x in [( = ]
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(i\/v) To find the Numerically greatest term i1s the expansion of (1 +x)*. n € N find
T, "Cx" n-r+l

T n Cr_l Xr—l I

I

X ). Put the absolute value of x & find the value of r Consistent with the
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BINOMIAL COEFFICIENTS & THEIR PROPERTIES : = SAFALTA cox
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1 +x)n =" +C X AT +Cx + ... FCxP e)
(a) Sum of Coefficient : puttingx=11n(1). we get
Cot B0 P = Pl s T -(2)
(b) Sum of coefficients with alternate signs : putting - e —1 m( 1)
We get
6,6 +6,—6, * ... =0 ) -(3)
(c) Sum of coefficients of even and odd terms: from (3). we have
Cot 40t ... =G Gt st ........ ..(4)
1.e. sum of coe c1e11ts of even and odd terms are equal.
from (2) and (4) (HYC =0 O ol +PEn] IS ‘”(,,,)("'
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(d) Sum of products of coefficients : Replacingx by I/xm (1) Ao it by RN
We get
|1+—y =C,+ C‘ + — €2 > ..t C—:+
X

Multiplying (1) by (5), we get

(1+ x)z"

C,
=(Cyt Cx+ Cx2+... )(C+—+ 2 +...)

Now. comparing coefficients of x* on both the sides. we get
WwCC, +CC L+ ... +C,  C =2C |

n-r
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Sum of squares of coefficients :
putting r=01n (6). we get

2 2 2 2 2n e
CO/+’C1 O L G O s
puttingr=11n (6). we get
Gy G 401G, +CC; ....... +C,,C,=(>C |

n
“(+)n-1)

puttingr=21n(6) . we get

CSCJ+ C,_‘E3+ C2C4 O Cn-2C
2nl

~ N+ 2)(n-2)
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BINOMIAL THEOREM FOR NEGATIVE OR FRACTIONAL INDICES :

n(n —l) <24 5, nn-1D(n- )
then (4 p=1enx 2D o O D@3) 5 7 Provided| x|~ 1. |
~AneQ e (LFxp=lenxs—) 3 oo m
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Note: -

@  Whenthe index n is a positive integer the number of terms in the expansion of
(1 +x)"1s finite i.e. (0 + 1) & the coefficient of successive terms are: *C . *C,.*C,."C;....."C,

(i) When the index is other than a posmse integer such as negative integer or ﬁactlon the 1111111be1 of
terms in the expansion of (1+x)* is 111f1111te and the symbamlot be used to denote the
Coefficient of the general term. T

(i) Following expansion should be remembered (|x| <1).

@ (Q+x)t=1-x+x*-xX*+x'-..o (WA-x)'=1+x+x*+x*+x*+ .. »
(g,)/(1+x)‘2=l—2x+3x2—4x3+.... @) (1-x)2=1+2x+3x2+4x*+ ... >
H:Qﬂ; I+ Nt + A= Do’ +n -0y S vl (vt)n-3) 7 . -
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