Binomial Distributions
11.6

Warm-up 
Write Pascal’s Triangle to the 7th degree.
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The Binomial Theorem is the expansion of Pascal’s Triangle.
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We Try:
Expand 
1) 



2) 



You Try:
Expand












A Binomial Experiment consists of n independent trials whose outcomes are either success or failures; the probability of success p is the same for each trial, and the probability of q is the same for each trial. Because there are only two outcomes, p+q=1.
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We Try:
Students are assigned randomly to 1 of 3 guidance counselors. What is the probability that Counselor Jen will get two of the next 3 students assigned?





You Try:
[bookmark: _GoBack]
Michael takes a multiple-choice quiz that has 5 questions, with 4 answer choices for each question. What is the probability that she will get at least 2 answers correct by guessing?
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One in 5 boats going through a slough at midday will bypass the harbor and
head out to sea. Four boats are going through the slough.

JA' Whatis the probability that exactly 2 boats will head out to sea?

The probability that a boat will head out to sea is £, or 0.2.
P() = .Cp'q""
P(2) = ,C,(0.2)(0.8)** Substitute 4 for n, 2 for 1, 0.2 for p,

— 6(0.04)(0.64) = 0.1536 and 08 for .

The probability that exactly 2 of the boats will head out to sea is.
about 15.4%.

What is the probability that at least 2 boats will head out to sea?
At least 2 boats is the same as exactly 2, 3, or 4 boats heading out to sea.

P(2) + P(3) + P(4)
0.1536 + ,C5(0.2)°(0.8)** + ,C,(0.2)*(0.8)**
0.1536 + 0.0256 + 0.0016 = 0.1808

The probability that at least 2 boats will head out to sea is about 18.1%.
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Binomial Theorem

For any whole number n,
(X+2)"= 2Cox"Y° + ,Cix™ Y + Cox" 2y + eoe 4, G ix'y T+ ,Coxy”

. Expanding Binomials
Use the Binomial Theorem to expand each binomial.

A (x+y)° The sum of the exponents for each term s 4.
(X +9)* = CoxY° + CixY' + 4Cx% + (Cox'y + Coxy*
= ey 4+ axdy! + 6x%? + 4x'yt + 1L
= x + ax¥y + 6x%? + 4xpf 4+ p
B 3p+4q)°
(8p+4)° = 4Co(3P)°a° + 5C:i(3p)°a" + $Co(3P)'a* + 5Cs(3P)°°
=1.27p%-1+ 3.9p’q + 3-3pg> + 1-1¢°

= 27p* + 27pYq + 9pg*@ + q°
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Binomial Probability

If a binomial experiment has n trials in which p s the probability of success and g
is the probability of failure in any given trial, then the binomial probability that
there will be exactly r successes is:

PO) = oo p"
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