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Section 10.5 (The Binomial Theorem)
Before turning to powers of binomials let’s introduce the notation of a binomial coefficient (uses factorials)
For nonnegative integers n and r, with n ( r, the expression
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is called a binomial coefficient and is defined by
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Examples:  Evaluate (note: 0! is defined as 1 – not sure why but 0! = 1)

6! = 6 * 5 * 4 * 3 * 2 * 1 = 30 * 4 * 3 * 2 * 1 = 120 * 3 * 2 * 1 = 360 * 2 * 1 = 720 * 1 = 720
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Note: some calculators do this (nCr button)
Consider the expansion of the binomial expression (a + b)n if you were to multiply through and combine terms

(a + b)1 = a + b


(a + b)2 = a2 + 2ab + b2

(a + b)3 = a3 + 3a2b + 3ab2 + b3

(a + b)4 = a4 + 4a3b + 6a2b2 + 4ab3 + b4

(a + b)5 = a5 + 5a4b + 10a3b2 + 10a2b3 + 5ab4 + b5
The variables in the expansion end up being an , an-1b , an-2b2 , an-3b3 , … , abn-1 , bn
Using binomial coefficients allows us to further express expanded binomials as
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Examples:  Expand


(x + 1)4






(x – 2y)5
Another option that is pretty much the same is to use Pascal’s Triangle for the coefficients and the trend shown above to expand binomial expressions





      Coefficients

(a + b)1 = a + b

(a + b)2 = a2 + 2ab + b2
(a + b)3 = a3 + 3a2b + 3ab2 + b3
(a + b)4 = a4 + 4a3b + 6a2b2 + 4ab3 + b4
(a + b)5 = a5 + 5a4b + 10a3b2 + 10a2b3 + 5ab4 + b5



…

1

1   1


1   2   1

1   3   3   1

1   4   6   4   1

1   5   10   10   5   1

1   6   15   20   15   6   1…

The variables again are an , an-1b , an-2b2 , an-3b3 , … , abn-1 , bn
Example:  Expand (x + 2)4
























Book problems:  ?
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