
Prob/Stats Unit 8 Notes Expectation and Binomial Distributions 

 

Expectation and Binomial Distributions 

Expectation: 

Expectation: 

 Expected value of a discrete random variable is equal to the mean of the random variable. 

 It plays a role in decision theory (game of chance). 

 Expected value may be negative. 

 Formula: 𝐸(𝑥) = ∑[𝑥 ∙ 𝑝(𝑥)] 

o ** Note – this is the same as the formula for the mean. ** 

 

Fair Game: 

 In gambling games, an expected value of 0 implies that a game is a fair game (an unlikely 

occurrence). 

 In a profit/loss analysis, an expected value of 0 represents the break-even point. (What 

does it mean to break-even?) 

 

Examples: Set these up as “Gaines – Losses” 

1. 1000 tickets are sold at $1 each for a blue ray player valued at $350. What is the expected 

value of gain if a person buys one ticket? 

 

2. A ski resort loses $70,000 per season when it does not snow heavily, and makes $250,000 

profit when it does snow heavily. The probability of having a good season is 40%. Find the 

expectation of profit. 

 

3. 1000 tickets were sold at $1 each for 4 prizes of $100, $50, $25, and $10. What is the 

expected value if a person buys two tickets? 

 

4. At a raffle, 1500 tickets are sold at $2 each for four prizes of $500, $250, $150, and $75. 

You buy one ticket. What is the expected value of your gain? 

 



Binomial Distribution: 

 

 Many types of probabilities have two outcomes. 

o Tossing a Coin – heads or tails 

o A baby being born - male or female 

o Taking a T/F test - true or false 

 

 Some situations can be modified or reduced to two outcomes. 

o A medical treatment – effective vs. ineffective 

o Taking a multiple-choice test – correct vs. incorrect 

 

Binomial Distribution – the outcomes of a binomial experiment and their corresponding 

probabilities. 

 

A binomial experiment satisfies four requirements: 

1. Has two outcomes or reduces to two outcomes 

2. Has a fixed number of trials 

3. The outcomes for each trial must be independent 

4. The probability of success must remain the same for each trial. 

 

Notation for the binomial: 

 n = ____________________________________________________________ 

 p = ____________________________________________________________ 

 q = ____________________________________________________________ 

 x = ____________________________________________________________ 

 

 

 

 

 

 



There are many ways to find the probability of a binomial. 

A coin is tossed three times. Find the probability of getting exactly two tails. 

n = 

p =  

q =  

x =  

 

1st Way: Using a tree diagram. 

 

 

 

 

2nd Way: Using the binomial formula. 

𝑃(𝑥) = (
𝑛!

(𝑛−𝑥)!𝑥!
) 𝑝𝑥𝑞𝑛−𝑥   𝑃(𝑥) = 𝑐𝑥 ∙ 𝑝

𝑥 ∙ 𝑞𝑛−𝑥𝑛  

 

 

 

 

3rd Way: Using the binomial distribution chart (pg. 711 in your book) 

 

 

 

 

4th Way: Graphing calculator 

1. 2nd Vars 

2. 0 or A: binompdf(n,p,x) 

 

 



Examples: 

1. Public Opinion reported that 5% of Americans are afraid of being alone in the house at night. 

If a random sample of 20 Americans is selected, find the probability that there are exactly 

five people who are afraid of being alone in the house at night. 

 

 

2. A burglar alarm has six fail-safe components. The probability of each failing is 0.05. Find the 

probability that exactly three will fail. 

 

 

3. A student takes a random guess at five multiple-choice questions. Find the probability that 

the student gets exactly three correct. Each question has four possible choices. 

 

 

 

At Most vs. At Least: 

 

Calculator Steps for At Most and At Least: 

1. Put x’s into L1 

2. Set a formula for L2: binompdf(n,p,x) 

3. The sum of L2 is your answer 

 

Examples:  

1. Public Opinion reported that 5% of Americans are afraid of the dark. If a random sample of 

20 is selected, find the probability that  

 a) at most three are afraid of the dark. 

 

 

 b) at least three are afraid of the dark. 

 



2. A burglar alarm has six fail-safe components. The probability of each failing is 0.05. Find the 

probability that 

 a) fewer than three will fail. 

 

 

 b) none will fail. 

 

 

 c) more than three will fail. 

 

 

  



Mean, Variance, and Standard Deviation of a Binomial Distribution 

 

Mean:  𝜇 = 𝑛𝑝 

 

Variance: 𝜎2 = 𝑛𝑝𝑞 

 

Standard Deviation: 𝜎 = √𝑛𝑝𝑞 

 

Examples: 

1. A coin is tossed four times. Find the mean, variance, and standard deviation of the number of 

times tails will be obtained. 

 

 

 

 

 

2. A die is rolled 480 times. Find the mean, variance, and standard deviation of the number of 

two’s that will be rolled. 

 

 

 

 

 

3. 2% of all American births result in twins. If a random sample of 8000 births is taken. Find 

the mean, variance, and standard deviation of the number of births that would result in twins. 

 


