8.2.1 Some particular cases of Binomial theorem

(@-b)y'=(a+(=bd)y ="Cya +Ca~'(—b)+"C,a" (- b} + "C,a"~¥(~ by + ... +"C(~b)
(a-b)"="Ca"—"C.a"~'b + "C,a"~%b* — "C,a"~*b* + ..cecruee. + (—'1)" "C_b"

Taking @ = 1 and b = x in the expansion of (a + b)", we get '

(1 +x)"="Cy+ "Cx+ "Cx® + "C3 + ... +"Cx" L A (March 2008)
Taking a = 1 and b = x in the expansion of (a@ — b)", we get |
A-x)="C,-"Cx+"Cx*—"Cx+ w.. + (- 1)""Cx"

Take @ =1 and b = 1 in the expansion of (a + b)", we get

2=l A R, F s B

The sum of coefficients of (1 +x)"is 2".

Take a= 1 and b = 1 in the expansion of (a — b)", we get

0 ="C, — "C, + "C, = "C, + woisserres + =1y "C,
‘The sum of coefficients of (1 —x)" is zero.
Hence "C, + "C, + "C, + eeeeenns =1C, +"C, +"C, t e,
Example 4 ' '
Expand the expression (1-2x)°.- (NCERT)
Solution

By using the binomial theorem, we hgve | _
(1= 20 = SC1)F — C (1)'(2x) + *CL (1@ = CIF(2x) + *C(1)2)" = *C2xY
=1—5(2x) + 10(4x?) — 10(8x%) + 5 (16x*) — 1(32x°) -
=1 — 10x + 40x — 80x° + 80x* — 32x°



Example § - ot
(V5 +6)" (5 - Vo)

Find (x + ) = (x =" Hence evaluate
(September
20]2)

Solution
(x _‘)1 = A0 3 "C‘x-'*.): -} "C:x:y'.’ o+ 4C3xy‘| 4 4C4}/|
(x + ) =3+ Ay + 6x%)7 + Axy’ )/
(x=y)'= ¥ —Axy + 6x2? — 4xy3 "‘_}’4
S ) = (=) = 2[4y + 4x)
(—\ + J;)"_ (A —y)“ = 8Ay(.\” + y-) ....... (I)
Putx = J5 and y= /6 in (i) we get _
4 4 ; ;
(V5+6) (5 -5) =8J§JE[(J§) +(V6) ]
=84/30(5+6) =88+30

Example 6 _ . : _
Prove that Z 3" "C, = 4"_ ' (NCERT)
r=0 # :
Solution
Z 3!‘ "C,.-': z Hcr3r
r=0 ‘ r=0 . ‘ .
~ "C0(3)° o "Cl(3)' . ”C2(3)2 d iivenshenudumes +HCA3)
+ "C“(3)"= (1+3)" =4~

= ncoln(3)0 4 "CI 1" I(3)I AL nCz]n 2(3)2 + .

Example 7 '
Using binomial theorem, prove that 6" — S5r always leavcs remainder 1 when divided by 25,
(NCERT)

‘whenever n is a posmve integer.

Solution ;
To prove 6" — 5n leaves remainder ] when divided by 25, it is enough to show

6"— 5n =1+ a multiple of 25
(l + Sy =, & ”C X § 410 % 52 +C x5+ HC X 5"

+ ”C”x §n
+ 572 % 1C ]

vere + 5772 % C ] and is a positive integer.

-----

i., 67 =1+ 51 +"Cx 52+ "C;x 5+ ...
=1 450+ 25["C+ 5 x "C+ 5% "C, +
+6"—5n =1+ 25k, where k= ['C,;+5 x "C;+
Hence 6" — 51 leaves remainder 1 when divided by 25

-----



Emmple 8 |
Which is larger (1 01)1000000 e 10 0009

| S@fﬁl‘l@!‘é | . 28
(1. (1)1000000 — (1 + () m)loooooo ‘

e ‘l - IOOOOOOC (0 G]) + 1000OOOC (0 91)2 =
=1+ 1@00000 x 0.01 + positive number |
= 10000 + a pos:i.tlve number
(1 @1)1000000 =1+ 10000 + a pasrtwe number
=1 O})1°°°°0°> 10000 -



E‘nmple 9

8
. 1
Consider the expansion of ( X + - )

i Write the general term in the expansion.
i Findthe coefficient of the term containing x°.

Solution .
i General term Tr a "Cra’" hr = Bcr(xa)s -~ ,(;)

=BC x24—3r_ 1 =8C\x24_"
r x’ r

i To obtain the term containing x*, equa-te the power

je,24—4r=38

24—-8=4r -r=4

=T, =*C,x* ‘

Hence the coefficient of x® = *C, =70
Example 10

Find the coefficient of x5 in the expansion of (x + 2y)’
Solution , ’

General term, T, =°C(x)’ 7. (2y)

T, =2xCxx""y

Equating the powers of T, with x%7,

weget9—r=6andr =3

—r=3andr=3
. Coefficient of x%y* = 23°C, = Bx3x8xT - 672
4 1x2x3
Example 11
Write the general term in the expansion of (x2 — y)°
. (NCERT, March 2013)
Solution
& =) = [x* + (I
The general term T, = °C (x*)°~"(-y)
i = 6Crx12 - 2;-(_1 ),-y,

= 6Cr(—1 )r(x)lz - 2_'}"

(NCERT, March 2014)



