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17-2  The Binomial 

Distribu�on
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If an experiment has two possible outcomes “success” 

and “failure”, and their probabili�es are p and 1-p 

respec�vely, the number of successes (0 or 1) has a 

Bernoulli Experiment.
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Bernoulli Experiment
A random event is called a Bernoulli Experiment if and 

only if it has two possible outcomes labeled by x=0 

and x=1 in which x=1 (success) occurs with probability 

p and x=0 (failure) occurs with probability 1-p, where 

0<p<1.  It therefore has probability func$on:

Which can also be wri'en as 
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A Binomial Experiment is one that has the following five characteris�cs:

The experiment consists of n iden�cal trials

Each trial has 1 out of 2 possible outcomes.  We call them success (S) 

and the other failure (F).

The probability of success of a single trial is p and is constant 

throughout the whole experiment.  The probability of failure is 1-p 

which is some�mes denotes q where p + q = 1.

The trails are independent.

We are interested in the number of successes x that are possible during 

n trials.  That is x = 0, 1, 2, 3, ….,n.

Basically, a Binomial Experiment is the repe��on of a fixed number of 

independent Bernoulli Experiments and looks at the number of 

successes in n trials.
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Suppose that a random experiment can result in two possible 

mutually exclusive and collec�vely exhaus�ve outcomes – 

success and failure.  p is the probability of success on a single 

trial.  If n independent trials are carried out, the distribu�on of 

the number of successes x is a Binomial Distribu�on and its 

probability distribu�on func�on is:

for x = 0, 1, 2, 3, …,n

The Binomial Distribu$on
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Ex2.  Meet Howard Wallowitz.  Howard is a renouned 

pick up ar�st.  On any given night, Howard approaches 

10 women.  History has shown that Howard would get 2 

phone numbers for every 5 women he approaches.

a.)  Is this a binomial experiment?  Explain.
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b.)  What is the probability of Howard ge<ng 0 

phone numbers?
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c.)  What is the probability of each of the remaining op�ons?
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e.)  Find P(x<5)
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The Binomial Probability Model

n = # of trials

p = probability of success

q = 1-p = probability of failure

x = # of successes in n trials

      for x = 0, 1, 2, 3, …,n 

Expected Value:

Variance:  

Standard Devia�on:  
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f.)  Find the expected number of phone numbers that 

Howard would get in 10 trials.

g.)  Find the variance and standard devia�on in the 

number of phone numbers Howard would get in 10 

trials.
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The Cumula$ve Binomial Distribu$on

This will give us the probability that X does not 

exceed the value of x.
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Ex3.  In the mass produc�on of the light bulbs, the 

probability that one bulb is defec�ve is 1%.  Bulbs are 

selected at random and are put in packs of eight.

a.)  If a pack is selected at random, what is the 

probability that it will contain:

  i.  Exactly 1 defec�ve bulb

 ii.  Exactly 2 defec�ve bulbs

iii.  At least 1 defec�ve bulbs  
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b.)  Given that a pack selected at random contains at 

least 2 defec�ve bulbs, what is the probability that it 

contains exactly 3 defec�ve bulbs.



IBHL 17-2 Binomial Distribution (1_23_2015).notebook

17

February 09, 2015

Jan 30-8:45 AM

pg 879 # 1-3, 5-9, 11-15


