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Chapter 5

Lecture 2
Sections: 5.3 – 5.4

Binomial Probability Distribution
A random variable, X, is said to be Binomial if it meets the 
following properties: 

1. The procedure has a fixed number of trials, n. 

2. Outcome of each trial must be independent. 

3. Each trial must have outcomes classified into 2    
outcomes such as success and failure. 

4. The probability of success p, and failure q, must 
remain constant for each trial. 
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Notation for Binomial Probability:

n = number of trials.

x = number of successes and it take integer values from 0 to n. 

p = the probability of success in a single trial.

q = the probability of failure in a single trial, where q = 1 – p.

P(X = x) = the probability of x successes among the n trials.

Example:

If X = the number of girls in a family of 3 children, is this 
a Binomial Random Variable?

1. There is a fixed number of trials, 3 children.

2. There are only 2 outcomes for each child, boy or girl. 

3. The sex of the each child is independent. For example, the sex 
of the second child will not depend on the sex of the first child.

4. The probability of having a Girl remains the same for all 3 
children, 50%.

Yes, X is a Binomial Random Variable.



3

Example:

What if we roll a die 10 time, would this be considered 
Binomial? Let X = Number when rolling a die.
1. We have a fixed number of trials, 10.

2. The rolls are independent.

3. The probability of rolling a particular number is 
always 1/6.

4. This would be considered a Binomial Random 
Variable; however, the outcomes are not classified into 
two categories.  When we roll a die we will get a 1, 2, 
3, 4, 5, and 6.  This is obviously more than two 
categories. 

Binomial Probability Formula

or

where

n = Number of Trials.

x = Number of success among n trials.

p = probability of success in any one trial.

q = probability of failure in any one trail ( q = 1 – p )
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Example 1:

You decided not to study statistics on the weekend and went out 
with your friends.  On Monday, your instructor decided to give a
pop-quiz.  The quiz that you are taking is multiple choice (A, B, C,
D, E) and consists of 3 questions.  Since you did not study, you will 
have to guess on all the answers.  What is the probability that you 
will guess 2 out of 3 correct? 

We will first use counting to find the possible number of 
combinations.  Since we have 3 questions and we want to answer 
2 of them correct, we notice that the possible combinations of 2
correct and 1 wrong is CCW, CWC, and WCC.  That gives us 3.  
The probability of getting a question correct is p=1/5=0.2, so that 
means that the q=4/5=0.8.  This now tells us that P( guessing 2 of 
3 correct)=(3)(0.2)2(0.8)1 = 0.096.

Let X = Number of correct answers.

This is the same as using the formula.
2 1
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On Minitab, the result is as follows:
Probability Density Function

Binomial with n = 3 and p = 0.200000

x        P( X = x )
0.00        0.5120
1.00        0.3840
2.00        0.0960
3.00        0.0080

Recall that x = Number of correct answers.
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Probability Density Function
Binomial with n = 10 and p = 0.02

x       P( X = x )
0.00        0.8171
1.00        0.1667
2.00        0.0153
3.00        0.0008
4.00        0.0000
5.00        0.0000
6.00        0.0000
7.00        0.0000
8.00        0.0000
9.00        0.0000
10.00        0.0000

What is the probability of at most 1 being defective?

What is the probability of at least 2 being defective?

P(X ≤ 1)=P(at most 1 defective) = 0.8171+0.1667 =

= P(0 Defective) + P(1 Defective) = 0.9838.

P(at least 2 defective) = P(two or more defective) =

= 1 – [P(0 Defective) + P(1 Defective)] =1 – 0.9838

P(X ≥ 2) = 0.0162

2. ELAC buys new computers for the lab.  Since there are no Mac 
computers, the Lab decides to buy 10 of new Macs.  It is known that 
the probability of a Mac computer being defective is 0.01.  What is 
the probability of 3 being defective?

If we want to find the mean, variance and standard deviation
for Binomial Distribution, it is computed with the following:

The mean of a defective Mac computer out of 10 is 

µ=(10)(0.02)=0.2

and Standard Deviation  is 

2
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(10)(0.02)(0.98) 0.443  
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3. An unprepared student will take a quiz with 5 multiple choice
questions with 4 options to each question (A, B, C, D). Let X =
the number of correct answers. 

a. Is X a binomial random variable? if yes determine the following: 

b. Identify n, x, p, and q. 

c. Calculate P(X =x) for all possible values of x. 

d. Find the probability of at most 3 correct.

e. Calculate the expected value and standard deviation of correct 
answers.

f.  Is it unusual to answer all 5 questions correct?

Example 4:

Say you have a 50 question multiple choice (A, B, C, D)  exam 
and you guess on all the questions, what is the mean and standard 
deviation of the number of correct answers among 50 questions.

µ= (50)(0.25)=12.5.

(50)(0.25)(0.75) 3.062  

Just as before,
Maximum Usual Value: µ + 2σ
Minimum Usual Value:µ – 2σ

Is it unusual to guess only 20 correct on this Exam?

12.5 + 2(3.062) = 18.124
12.5 – 2(3.062) = 5.876

Thus, it is unusual to guess 20 correct answers.
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5. What is the probability that the world series will last 4 games? 

6. The probability that a student is accepted to a prestigious 
university is 0.15. If 20 students from the ELAC apply to this 
university, what is the probability that at most 2 are accepted?


