Probability Distributions
Review of Discrete Probability Distributions (binomial, geometric, Poisson)

REVIEW

13

You should be able to

Distinguish between discrete and continuous random variables

Determine if a distribution is a probability distribution

Construct a discrete probability distribution and its graph (histogram)

Find the mean, variance and standard deviation of a discrete probability distribution (recall: use L1, L2, etc)
Find the expected value of a discrete prdbability distribution

Determine if a probability experiment is a binomial experiment

Find binomial probabilities

Construct a binomial distribution and its graph (histogram)

Find the mean, variance, and standard deviation of a binomial probability distribution
Find probabilities using the geometric distribution

Find probabilities using the Poisson distribution

In words, describe the differences between the value of x in a binomial distribution, a geometric distribution, and a Poisson
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Determine the type of probability distribution (binomial, geometric, or Poisson) that applies to the following (just state the
type, don’t work out this problem): V
a. - The probability that a student passes the written test for a private pilot’s license is 0.75. What is the probability
that a student will fail on the first attempt and pass on the second attempt? | (- i

b. 54% of US adults think Congress should place size limits on carry-on bags. In a survey of 110 randomly chosen
adults, people are asked “Do you think Congress should place size limits on carry-on bags?” What is the probabuhty
s SUAE Pt
that exactly 60 of the people answer yes’?? Vs e wﬁm \
c. InTampa, Florida, the mean number of days in July with 0.01 inches or more precnpltatlon is 16. What is the
probability that Tampa has 20 days with 0.01 inches or more precipitation next July? ’PD; Y ,»«:g

Determine if the following random variables x are discrete or continuous:
a. Hours spent sleepmg each day 765%:%

Determine if the following distribution is a probability distribution. If it is not, state the reason.
Thie random variable x represents the number of tickets a police officer writes out each shift.

X 1 2 3 4 5
P(x) 0.23 0.29 0.16 0.21 0.18
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5. The number of hits per game played by a baseball player during a recent season is shown below:
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a. Use the frequency distribution table to construct a probability distribution. Write your answer in the space above.
Graph the probability distribution using a histogram and describe the shape (symmetric, left skewed or right skewed}).
Write your answer above.
¢. Find the mean, varlance, and standard deviation of the probab@gnstrlbutlon
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6. Alocal pub has a chicken wing special on Tuesdays. The pub owners purchase wings in cases of 300. The random variable x
represents the number of cases used during the special. Find the expected value of the random variable x.

x 2 3 4
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7. Decide whether the following experiments are binomial or not:
a. Bags of plain M&M’s contain 24% blue candies. One candy is selected from each of 12 bags. The random variable
represents the number of blue candies selected. Bl o vt o

b. A fair coin is tossed rep_eatedly until 15 heads are obtained. The random variable x counts the number of tosses.
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8. A population count shows that the average number of rabbits@acre living in a field is 3.6. Find the probability that seven
rabbits are found on any given acre of the field. P .
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9. Onein four aduits is currently on a diet. You randomly select five adults and ask them if they are currently on a diet. Find
the probability that the number who say they are currently on a diet is P
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10. Two thousand trout are introduced into a small lake. The lake has a volume of 20,000 cubic meters. Find the probability
that three brown trout are found in any given cubic meter of the lake. (assume the trout will evenly distribute throughout

the lake)
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11. The flrst - successful suspension bridge built.in the United States, the Tacoma Narrows Bndge spans the Tacoma Narrows in
Wash,mgton“S‘f“ 'fe\The e average occupancy of vehicles that travel across the’ bndge is 1 6. The following probability
dlstrlbution represents the vehlcle occupancy on the bridge d duril fve,day period. What he probability that a

/
12. One in four people in the US owns individual stocks. You randomiy seléqf’pe’f)ple and ask them if they won individual
stocks. Find the probability that the number who say they own individual stocks is
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c. Atleast2 PZZXE}/: [— P(x<2) = {"Pg/xéf} = -1 ,
13. 22% of former smokers say they tried to quit four or more times before they were habit-free. You randomly select 10

former smokers. Find the probability that the first person who tried to quit four or more times is
a. The third person selected -~ "}

P37 = Geonst g pd £{.22,3 )= Ljﬁjjﬁ
b. The fourth or )fufth person selected
pLd o 5 Plu) +p(s, - ﬁ__égw fpdf (72, oo Feeratod L ¢, 27, g ) =
c. Not one of the flrst seven people selected o ek
P(Xx>7) = |-P(x£7) =] — §eorat o dd [o22,7) = 17 ﬁa ;

14. Itis estimated that sharks kill 10 people ing year worldwide. Find the probability that at least 3 people are killed by sharks

this year. o
Plx23) = 1 =P (x<3)= = P(x€2) 21— possoncd # (10,2) =] 197]

15. In arecentyear, forty percent of trucks sold by a.company had diesel engines. You randomly select four trucks sold by the
company and check if they have diesel engines.

a. Construct a binomial distribution

b. Graph the binomial distribution using a histogram and describe its shape

¢. Find the mean, variance, and standard deviation of the binomial distribution

d Determine which values of the random variable x that you would consider unusual
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