Section 7.4
The Binomial Distribution

A binomial experiment has the following properties:

1. The number of trials is fixed.

2. There are two outcomes of the experiment: Success, with probability p and Failure,
with probability g. Note: p+q=1.

3. The probability of success in each trial is the same.

4. The trials are independent of each other.

Experiments with two outcomes are called Bernoulli trials or Binomial trials.

Finding the Probability of an Event of a Binomial Experiment

In a binomial experiment in which the probability of success in any trial is p, the

probability of exactly x successes in n independent trials is given by ﬁ/ - \_ P
P(X =x)=C(n,x)p*q"™*

X is called a binomial random variable and its probability distribution is called a
binomial probability distribution.

Example 1: An experiment consists of 10 independent trials where the probability of

success is > . Find each of the following probabilities. N=\O ‘P:, 1y -\
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a. The probability of obtaining exactly 5 successes. -
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b. The probability of obtaining at least 1 success.
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Mean, Variance and Standard Deviation of a Random Variable

If X is a binomial random variable associated with a binomial experiment consisting of n
trials with probability of success p, and probability of failure g, then the mean E(X),
variance and standard deviation of X are given by applying the following formulas:

p=np waecw\)
Var(X) =npq

0_: % (etreuondon A Ao o\h'm\)

Example 2: Consider the following binomial experiment. If the probability that a
marriage will end in divorce within 20 years after its start is 0.84, what is the probability

that out of 6 couples just married, in the next 20 years: N= 6 P = O %4
a. none will be divorced? a\f o\ L

P(X0)- CCé,o) cog-a)co 6 = 60000} 5 re ~orvavce

Coulune. = No Diveree

b. aIIW|II be dlvorced?
6 o]
PUX=6) = €6 6)(0.84) (06 _ 5y

c. Find the mean and standard deviation of the experiment.

M:-Y\'P‘: 6.(0.&4_) = S- Oi
S = Tnpey = 6. (0e016) = 0-€4%

Example 3: Consider the following binomial experiment. It is estimated that 34% of the
general population has blood type A™. If a sample of 9 people is selected at random A
what is the probability that at least 8 of them have blood type A*? &= oloe a Pf

36"":] P:—ﬂ“h

P (X- Q) +PO< ) P 034\
=C(%2)(024) (0.66) + CCA q)@?"') (066) o. oor\ e

Example 4: The probability of a person contracting influenza on exposure is 62%. In the
binomial experiment for a group of 12 people that has been exposed, what is the

probability that at most 10 contract influenza? Sz CenX. I+ 4_ T = N -Fr\&_
Oov\cv2- -. e6ID &Y NouvrlL
=062 4-6.38

I -Y?CX = 1) + PX =12Y]

|- L €216 2)'(0-2%) + cCll,u.)(o @2_) YL ]
Section 7.4 — Binomial Distribution
= 0.9%3




® Acemis to2ed 10 bimas . Whatis Yus b St

gy < anc>
C(10,8)

2

ID

i nowkal _
S = He_.cxe‘% - = TO—&\S
() VY- D

P X=sD c
<

= C o) D) C'}‘_”.D
- CQO;S) |
_ C A0 S)
- \O

2



