MATHEMATICS « CLASS 11

CHAPTER 7

Binomial
Theorem

CHAPTER NOTES




BINOMIAL POWERS: THE STARTING IDENTITIES

The binomial theorem makes Ngher powers easier to expand. We do wnot need to W\uH’iP‘ﬁ
the same binomial again and again. This chapter studies positive integral indices onlg.

Recall these identities
(a+b)° =1, a+b#0
(a+b) =a+b
(a +b)* = a® + 2ab + b*
(a +b)’ = a® + 3a%b + 3ab” + b’

(a+b)* = a* + 4a%b + 6a%b* + 4ab® + b*

Look at both the coefficients and the powers. They follow a pattern that helps us expand
higher powers.




PATTERNS IN A BINOMIAL EXPANSION

Number of terms

The standard expansion has one more term
than the index, before collecting any like
terms after substitution.

(a+b)": n+1terms

The sum stays the same

In every term, the two powers add up to the index.

(n-r)+r=n

Powers move in opposite directions

The power of the first quantity decreases by one.
The power of the second quantity increases by one.

Powers of a: n,n-1,n-2,...,0

Powers of b:  0,1,2,..., n

A fomiliar expansion

(a+b)°=a%°+3a%* + 3a'b* + a’b>

340=2+4+1=14+2=0+3=3



PASCALS TRIANGLE

The coefficients form a 'triangular array called Pascal’s 'triangle.

How to build each new row

e The first and last entries are alwavs one. n=0 1

e Each inside entry is the sum of the two entries -
just above it. n=1 1 1

e The row for an index gives the coefficients for ~
that binomial power. : Rkt 12 1
An inside entry n=3 B 3 3 1
142 =3
244 =9 n=4 1 4 6 4 1
For the fifth power n=51 5 10 10 5 1

1, 5, 10, 10, 5, 1

Use these coefficients with decreasing powers of the first quantity
and increasing powers of the second quantity.



BINOMIAL COEFFICIENTS FROM COMBINATIONS

We can calculate a coefficient directly usirg The seventh row
combinations. We do not need to write all earlier 7Co 7CI 7C2 7C3 7C4 7C5 7C6 7C7

rows of Pascal’s triangle.
s 35 21 7 1

n!

n et
Cr riin-r)!’ o 4 % Using this row
N is a non-negative integer. (a+b)" =a”+7a° + 212°b* + 35a*b°
4 215 b 4 it
nC, = ¢ =1 +35a°b" + 21a°b° + 7ab® + b

Each combination gives the coefficient for its
corresponding pair of powers.
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