[1-7  Binomial Expansions & Powers of Binomials P. 537

Consider the following expanded powers of (a + b)"
where a + b 1s any binomial. Let’s look for patterns:

(a+b)’ = 1

(a+b)' = la' + 10

(a+b)’ = la®+ 2a'b' + 1b

(a+h)’ = la’ + 3a’b" + 3a'b* + 1b°
(a+b)! = la*+ 4a’b' + 6a’b” + 4a'b’ + 1b"

(a+b)’ = 12’ + 5a’b' + 102°b* + 10a*b’ + 5a'b* + 1b°

The coefficients (in red) come from Pascal's Triangle, below:



Let's make some observations about the patterns above:

1) Each row begins and ends with a 1.

2) The second number in each row is the same as the power of the binomial before
it is expanded.

3) The numbers in any row include the sums of the numbers from the row above
(excluding the beginning and ending ones).

4) The powers of "a" are descending, while the powers of "b" are ascending.

5) The degree of every term is the same as the power of the binomial.

6) The expanded binomial has one more term than the power ol the binomial.

7) The coellicients for any row are symmetric,

Ex 1) Expand the binomial (a + b )°
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Ex 2) Find the first four terms in the expansion of
(}{ _ 2}{)?- ( We will find all the terms of the expansion for now)
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Next. replace "a" with "x" and replace "b" with "-2y"
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Simplify exponents before doing any multiplication:
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The complete expansion follows:
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a +28-a -bh+1%98-a -hbh + 1148-a -bh + 4845-a b + 15584-a -h +
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387%6@8-a -b + P7528-a -bh + 125978-a b + 167968-a -b + 184Y56-a b +
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167768-a -h + 125978-a -b + PHE28-a b + 38768-a -b + 15584-a -h *
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4845-a ‘b + 1148-a ‘b + 198-a ‘b + 2B8-a-h + b



