Statistics
You may utilize the tutors of the Academic Support Center and other resources at your disposal.  Your work must be your own!
Show your work or calculator steps.  Responses without work shown may not earn full credit  
Don’t forget that work shown or calculator steps MAY help you earn partial credit on incorrect responses.


1.) Which of the following values are not valid probabilities?
[image: ]  
2.) Of the three approaches to probability (classical/theoretical, relative frequency approx./historical, or subjective), identify which is most relevant to the given statement:
a.) “The chance of rain tomorrow is sixty percent.” __________________________________
b.) “The odds of winning the NY Lotto on a single one dollar ticket is 1 in 22,528,737 .”  __________________________ 
c.) “The probability of a randomly selected car crashing during a year is 0.0423 (based on data from the Statistical Abstract of the United States).”  ______________________
d.) “The likelihood of rolling two dice that add to seven is one out of six.”   ______________________
3.) Refer to the following table, which summarizes blood groups and Rh types for 100 subjects:
	
	O
	A
	B
	AB

	Rh+
	39
	35
	8
	4

	Rh- 
	6
	5
	2
	1


If one person is randomly selected from the group:
a.) What is the probability that they have group B and type Rh+ blood?

b.) What is the probability that they have group AB blood?

c.) What is the probability that they have group A blood or type RH+ blood?

d.) What is the probability that they have a group that has contains a vowel or type RH- blood?

e.) What do the probabilities in parts (a) and (d) in this question add up to?  Why?

Bonus) Where does the “Rh” factor get its name from?

If three people from the group are randomly selected with replacement (express your answers as both fractions and decimals rounded out four places):
f.) What is the probability that they all have group O and blood type Rh+ blood?


g.) What is the probability that they all have group B and blood type Rh- blood?


If three people from the group are randomly selected without replacement (express your answers as both fractions and decimals rounded out four places):  
(EVEN THOUGH IT APPLIES, DO NOT INVOKE THE CUMBERSOME CALCULATION RULE HERE.)
h.) What is the probability that they all have group O and blood type Rh+ blood?


i.) What is the probability that they all have group B and blood type Rh- blood?



4.) You are a campaign manager assigned to a fairly conservative rural district, where 63.7% of registered voters are in the Republican party.  You hire a new pollster to gather some opinion data.  In her report, she indicated that she interviewed twenty-seven randomly selected voters, all of whom were Republican.  What is the probability that all of the interviewees were Republican?  Would you believe her?  Why or why not?


5.) Six wayward students decided to spend the sunny afternoon at the beautiful Olana estate instead of going to statistics, unfortunately forgetting they had a major exam.  They concoct a story, claiming that all commute together in a minivan and they had a flat tire.  The professor agrees to give them a makeup exam, on the provision that they all attend his office separately for the exam and cannot discuss it with each other afterwards.  When they each arrive in turn to take them exam, they find that it consists of a single question, “Which tire was flat?”  What is the probability that the duplicitous students would pass the exam?
[bookmark: _GoBack]6.) While I’m sure that you know that World Statistics Day declared by the United Nations Statistical Commission is on October 20th, the nation of India celebrates its National Statistics Day on June 29th, the birthday of the legendary statistician Prasanta Chandra Mahalobnis.  Estimate a subjective probability that a randomly selected adult American knows when National Statistics Day in India is.  Would you consider this probability to be unlikely?



7.) Data from a National Geographic survey show that the distribution of left-handedness throughout the United States varies by region, with a higher preponderance in the Northeast than the middle of the country.  (Did you know that the etymology of the word “sinister” is rooted in left-handedness?)  Assume that in a given state that the percentage of people that are left-handed is 10.7%.  If eight people from that state were randomly selected, what is the probability that at least one would be left-handed?  



8.)  Suppose a state lottery game consists of matching six balls out of fifty-five balls.  What would be the probability of winning the jackpot with a single ticket?


9.)  a.) How many different ways can the letters of “bookkeeper” be arranged?  
(This word is notable in that it has a rare three sets of double letters in a row!)


b.) How many different ways can the letters of “facetiously” be arranged?  
(Small bonus – what is notable about this particular word?)



10.) A college faculty committee has fourteen members.  They are holding their organizational meeting.  They must appoint a chairperson, recording secretary, and treasurer.  After the officers are appointed, the remaining members must form a steering subcommittee of six members.
a.) How many different ways can the officers be appointed?
	
b.) How many different ways can the subcommittee be appointed?

c.) What is the probability of randomly selecting six members that are eligible for the subcommittee and getting the six eldest candidates?  Would you consider that unlikely?

11.)  In a given one of Mendel’s hybridization experiments, the probability of offspring peas having green pods was ¾ or .75.  Consider breeding a group of eleven such plants.  
a.) What would be the mean and standard deviation of that binomial probability distribution?



b.)  What would be the probability of seeing exactly five plants being green?  Would you consider that an unusual outcome?  Why or why not?


c.) What would be the probability of seeing at least nine plants being green?





12.) Based on a study by Dr. P. Sorita Sona at Indiana University, about 35% of the population has blue eyes.  What is the probability that if you randomly selected thirteen individuals, that exactly six of them would have blue eyes?  Would you consider that to be unusual?  Why or why not?
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