Chapter 4 Part 2 Notes
Section 4.3: The Binomial Distribution
What are the 3 characteristics of a binomial experiment?














At ABC College, the withdrawal rate from an elementary physics course is 30% for any given term. This implies that, for any given term, 70% of the students stay in the class for the entire term. 
What would be considered a “success” in this situation?





What is the random variable in this situation?





The outcomes of a binomial experiment fit a binomial probability distribution. 
What is the random variable in this situation, and what is the notation?





What are the parameters?







Binomial probabilities are found by using the binomial distribution function. Stating the probability question mathematically is the start. 






Suppose you play a game that you can only either win or lose. The probability that you win any game is 55%, and the probability that you lose is 45%. Each game you play is independent. If you play the game 20 times, write the function that describes the probability that you win 15 of the 20 times. 
How can you define X?




What values does X take on?


What is the probability of success?


What is the probability of failure?


What is the n?



Write the function that describes the probability that you win 15 of the 20 times:



What is the binomial formula and what does it mean?









Define :








What are the formulas for the mean and standard deviation for a binomial distribution?



Example A coin has been altered to weight the heads outcome from 0.5 to 0.25 and is flipped 5 times. Each flip is independent. 
Let X = the number of heads in 5 flips of the coin. X takes on the values 0, 1, 2, 3, 4, 5. 
 Since the coin is altered to result in p = 0.25, q is 0.75. The number of trials is n = 5. 
We will need to create a table of probabilities, refer to the filled in Excel spreadsheet. Write down any notes to remind you of how we solved these!!!
a. What is the probability of getting more than 3 heads? 






b. What is the probability of getting exactly 2 heads?







c. What is the expected number of heads in 5 flips? 





Example In the 2013 Jerry’s Artarama art supplies catalog, there are 560 pages. Eight of the pages feature signature artists. Suppose we randomly sample 100 pages. Let X = the number of pages that feature signature artists. Use the Excel spreadsheet to build out this situation.
a. What values does X take on?





b. What is the probability distribution? Find the following probabilities: 
i. the probability that two pages feature signature artists



ii. the probability that at most six pages feature signature artists



iii. the probability that more than three pages feature signature artists.





c. Calculate the 
(i) mean



(ii) (ii) standard deviation.



Putting It All Together
It can be a little confusing once we combine all of these techniques together. Let’s take a moment to review them.
For each of the following situations, explain how we would find the mean and standard deviation. Include reasoning for why.
a. List below at the exam grades from 10 students in a statistics class:
98, 78, 77, 86, 82, 82, 92, 64, 71, 95
What is the mean and standard deviation in this situation?









You randomly select an exam from this pile. What is the probability that the exam score is a C (between 70-79, inclusive)? 








b. Let X = the number of days Sarah goes to work in a week. What is the mean and standard deviation in this situation?
	x
	P(x)

	0
	0.05

	1
	0.06

	2
	0.14

	3
	0.20

	4
	0.55


 




What is the probability that Sarah goes to work 2 days or less in a week?





c. A student takes a 32-question multiple-choice exam, but did not study and randomly guesses each answer. Each question has three possible choices for the answer. Find the probability that the student guesses more than 75% of the questions correctly. What is the expected outcome of this strategy?
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At ABC College, the withdrawal rate from an elementary physics course is 30% for any given term. This implies that, 


for any given term, 70% of the students stay in the class for the entire term. 


 


What would be considered a “success” in this situation?


 


 


 


 


 


 


What is the random variable in this situation?
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