Discrete Distributions Notes

Random variable –

Two types –

Probability distribution & properties –

· Suppose you toss 3 coins & record the number of heads.
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Draw the histogram for this distribution.

· Let x be the number of courses for which a randomly selected student at a certain university is registered.
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What is the probability that the student is registered for at least five courses?


Formulas for mean & variance:
· Find the mean and standard deviation for the number of heads out of 3 tosses

· Find the mean and standard deviation for the number of courses that a student is registered.

· If a player rolls two dice and gets a sum of 2 or 12, he wins $20.  If he gets a 7, he wins $5. The cost to roll the dice one time is $3.  Is this game fair?

Remember these rules:

Linear transformations-
· Let x be the number of gallons required to fill a propane tank.  Suppose that the mean and standard deviation is 318 gal. and 42 gal., respectively.  The company is considering the pricing model of a service charge of $50 plus $1.80 per gallon.  Let y be the random variable of the amount billed.  What is the mean and standard deviation for the amount billed?

Linear Combinations –



· A nationwide standardized exam consists of a multiple choice section and a free response section.  For each section, the mean and standard deviation are reported to be 
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If the test score is computed by adding the multiple choice and free response, then what is the mean and standard deviation of the test?

Binomial Distributions
Properties:

Are these binomial distributions?
1) Toss a coin 10 times and count the number of heads
2) Deal 10 cards from a shuffled deck and count the number of red cards

3) Two parents with genes for O and A blood types and count the number of children with blood type O
Probability Formula:

· Out of 3 coins that are tossed, what is the probability of getting exactly 2 heads?

· The number of inaccurate gauges in a group of four is a binomial random variable.  If the probability of a defect is 0.1, what is the probability that only 1 is defective?  More than 1 is defective?
Calculator:

Pdf –

Cdf-
· 
A genetic trait of one family manifests itself in 25% of the offspring.  If eight offspring are randomly selected, find the probability that the trait will appear in exactly three of them.  At least 5?

· In a certain county, 30% of the voters are Republicans.  If ten voters are selected at random, find the probability that no more than six of them will be Republicans.
Binomial formulas for mean & standard deviation:
· In a certain county, 30% of the voters are Republicans.   How many Republicans would you expect in ten randomly selected voters?    What is the standard deviation for this distribution?

Geometric Distributions

Properties:

Geometric Formulas:
Differences between binomial & geometric:

· What is the probability that the first son is the fourth child born?
· A real estate agent shows a house to prospective buyers.  The probability that the house will be sold to the person is 35%.  What is the probability that the agent will sell the house to the third person she shows it to?
· How many prospective buyers does she expect to show the house to before someone buys the house?  Standard deviation?
Poisson Distributions

Properties

Poisson Formulas:

· The number of accidents in an office building during a four-week period averages 2.  What is the probability there will be one accident in the next four-week period?
· What is the probability that there will be more than two accidents in the next four-week period?
· The number of calls to a police department between 8 pm and 8:30 pm on Friday averages 3.5.
· What is the probability of no calls during this period?

· What is the probability of no calls between 8 pm and 9 pm on Friday night?

· What is the mean and standard deviation of the number of calls between 10 pm and midnight on Friday night?

