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3.7 Binomial Series
Since by the Binomial formula for positive integer n, we have

(a s b)l’l — al'l+ E'al‘lflb o n(n - ]') an—2b2 e n(n B ]')(n B 2) an-3b3 4

puta =1 and b = x, then the above form becomes:

(1+X)n =1+ £X+ n(n_—l)X2 +
1! 2!

if n is —ve integer or a fractional number (-ve or +ve), then
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A+x)" =1+ %x+ %xz F a0 3).

The series on the R.H.S of equation (3) is called binomial series.

This series is valid only when x is numerically less than unity

i.e.,|x| < lotherwise the expression will not be valid.

Note: The first term in the expression must be unity. For example, when
1 is not a positive integer (negative or fraction) to expand (a + x)",

1
we shall have to write it as, (a +x)" =a" (1+Ej and then apply
a

the binomial series, where must be less than 1.

a

3.8 Application of the Binomial Series; Approximations:
The binomial series can be used to find expression approximately
equal to the given expressions under given conditions.
Example 1: If x is very small, so that its square and higher powers
can be neglected then prove that

I +x
=1+2x

l-x

Solution:
L33 .. : -1
7 this can be written as (1 + x)(1 — x)
-X

=1 +x)1+x+x5+ higher powers of x)
=1 +x + x + neglecting higher powers of x.
=1 $2%

Example 2: Find to four places of decimal the value of (1.02)8
Solution:
(1.02)° = (1 +0.02)°

= (1+0.02)°
8 8.7 2 8.7.6 3
=1+ = s 2 e
| 1(0.02) 2.1(0.02) +3.2.1(0.02) s
=1+0.16 +0.0112 + 0.000448 + ...
=1.1716
Example 3: Write and simplify the first four terms in the expansion
of (1-2xy.
Solution:
(1-2x)"
=1+ 20"
i i nn-1) -,
Using l+xy =1+nx+———=x"+ -----

2!
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= 1+ (-1)-2x) +M (2% 4

(-1)-1 -3})(—1 -2) 2% +

CDE2) , 2, CDEDE3) (-8x%) +
2.1 3.2.1

=1+2x+4x* + 8> +----
Example 4: Write the first three terms in the expansion of (2 + x)7

=14+2x+

Solution :
-3

@+07 =@ (1 + g)

- @7 14 () + DS (e

=~ [1-

Root Extraction:
The second application of the binomial series is that of finding the
root of any quantity.

~ x + 3x* 4+ ———]

Example S: Find square root of 24 correct to S places of decimals.

Solution:
24 = 25-1)V?

i 1 1 1
- 51— _ _ R
|© 252 259 st }
= 5[1 —(0.02 + 0.0002 + 0.000004 + ---)]
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= 4.89898

Example 6: evaluate /29 to the nearest hundredth.

Solution :

1/3 173

W29 =(27+2)13 = [27 (1457 )] =3[1 +%] Foee

_3[“;(%}@(%)1 __________ ]

2
3[1+—+2(3)(3)(27)+ .......... }
= 3[1+0.0247-0.0006 ................ ]
=3[1.0212] =3.07

Exercise 3.2

Q1: Expand upto four terms.
@ (-390 @ a-207 @) q+x7

(iv) ™ @ i) @2’
Q2:  Using the binomial expansion, calculate to the nearest hundredth.
() Gy 7 (i) (1.01)”
(iv) v) 40 vi) /80
Q3:  Find the coefficient of x* in the expansion of

_ (1+x)° B (1+x)°
@ -G -

(1-x) (1-x)
Q4: If x isnearly equal to unity, prove that
mx” - nx™ 1
xD— xm T 1-x

Q1: ()1

Answers 3.2
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(i) 1-3x+6x°—-10*----  (iv) l—%x+§x2——x+---—

16
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2 3
o B L N I 1[1—éx+3 2 _ 2){3}
2 64 512 8 2 2 4
Q2 (i)2.84 (i) 4.12 (iii) 0.93
(iv) 5.29 (v) 6.32 (vi) 8.94
Q3:  (i)20 (i) 61
Summary

Binomial Theorem
An expression consisting of two terms only is called a binomial
expression. If n is a positive index, then

The general term in the binomial expansionis T, = "C.a™b'

2. The number of terms in the expansion of (a + b)"isn + 1.
3. The sum of the binomial coefficients in the expansion of (a + b)" is

2" ie "Cy + "CHCyt L+ PC =27
4. The sum of the even terms in the expansion of (a + b)" is equal to
the sum of odd terms.

+2
5. When n is even, then the only middle term is the (HT] th term.

_l’_
6. When n is odd, then there are two middle terms viz (n

+
(n 3j‘[h terms.
2

Note: If n is not a positive index.

n
ie. (a+b) =a" (l+£j
a

| 14n ( J+“(“ D( j P
a 2! a

1. Here n is a negative or a fraction, the quantities nC1 \ nC2 -------

1jth and

here no meaning at all. Hence co-efficients can not be represented

n n
as  Cp,  Cgnmmmmme .

2. The number of terms in the expansion is infinite as n is a negative
or fraction.
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