
	
Dusty Wilson 

Math 107
No work = no credit
	Name: ___________________________

God doesn’t play dice with the universe.
Albert Einstein (1879 - 1955) 
German Physicist
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1 MACROBUTTON MTPlaceRef \* MERGEFORMAT .  
(1 pt) In this quote, Einstein was not referring to gambling.  Rather, he was using dice as a metaphor for Quantum Mechanics.  What do you believe dice symbolize here?
2 MACROBUTTON MTPlaceRef \* MERGEFORMAT .  
(10 pts) Dusty has a theory that a dose of about 500 milligrams of caffeine a day can actually improve students’ performance in their college courses.  To test his theory, he chooses the 13 students in his Math 107 classes who failed the first midterm and asks them to come to his office three times a week for individual tutoring.  When the students come to his office, he engages them in friendly conversation while at the same time pouring them several cups of strong coffee (a total of 500 milligrams of caffeine per student).  After a month of doing this, he observes that of the 13 students, 8 show significant improvement on their second exam, 3 show some improvement, and 2 show no improvement at all.  Based on this, he concludes that his theory about caffeine is correct.

a.)  Which of the following terms best describes Dusty’s study:  


(i) randomized controlled experiment

(ii) double-blind experiment 


(iii) controlled placebo experiment 
          
(iv) clinical study

Explain your choice and explain why you ruled out the other three choices (each one specifically).

b.)  List three possible causes other than caffeine that could have confounded the results of this poorly done study.  

3 MACROBUTTON MTPlaceRef \* MERGEFORMAT .  
(10 pts) The Washington Department of Fish and Wildlife tracks the number of trout in Lake Roosevelt each year.  Suppose that 2,000 fish were tagged and then released.  After a few weeks, 3200 fish are recaptured, of these 15 had tags.  Find an estimate the N-value of the trout population in Lake Roosevelt rounded to the nearest hundred.
4 MACROBUTTON MTPlaceRef \* MERGEFORMAT .  
(16 pts) The city of Des Moines has 14,307 active registered voters.  There is an election for the mayor of Des Moines, and there are three candidates for the position: Smith, Jones, and Brown.  The day before the election, a surveyor asks 775 people exiting the Marina who they planned to vote for.  This produced the following results: 350 people surveyed indicated that they would vote for Smith, 300 indicated that they would vote for Jones, and 125 indicated that they would vote for Brown.  

a.)  Describe the population for this survey.

b.)  Describe the sampling frame for this survey.
c.)  Name the sampling method used.
d.)  What is N for this survey?

e.)  Give the sample statistic estimating the percentage of people voting for Jones.
f.)  Given that in the actual election Jones received 42% of the vote, find the sampling error in the survey expressed as a percentage.

g.)  What do we call the value 42% given in part (f)?  (Hint:  Remember, these are the actual results of the election.)
h.)  Do you think the sampling error in this situation is due primarily to chance error or to sample bias?  Explain your answer and be specific.

5 MACROBUTTON MTPlaceRef \* MERGEFORMAT .  
(10 pts) A giant gumball machine has gumballs of five different flavors in equal number: apricot (A), blackberry (B), chocolate (C), Dutch apple (D), and éclair (E).  The gumballs are well mixed and when you drop a quarter in the machine you get two random gumballs.  

a.)  Write out the sample space for this random experiment.  (Hint:  N=15)
b.)  What is the probability that you will not have an eclair gumball (use the sample space in (a)).

6 MACROBUTTON MTPlaceRef \* MERGEFORMAT .  
(10 pts) A computer password consists of three letters (A through Z) followed by two digits (0 through 9).  Assume no letter can be used twice but that numbers may be repeated.  Furthermore, the passwords are not case sensitive (uppercase and lowercase doesn’t matter).  

a.)  How many different passwords are possible?

b.)  How many different passwords do not start with a Z?

7 MACROBUTTON MTPlaceRef \* MERGEFORMAT .  
(10 pts) For the random experiment of drawing 2 cards out of a well-shuffled, honest deck of 52 cards, find the probability that one card is an Ace and the other is either 10, J, Q, or K.  (That is, if an ace and one other card (10 – K) are drawn in any order, you win.)

8 MACROBUTTON MTPlaceRef \* MERGEFORMAT .  
(10 pts) Five players are entered in a chess tournament.  According to an expert handicapper, P1 has a probability of 0.20 of winning, P2 has a probability of 0.17, P3 a probability of 0.09, and P4 and P5 have an equal probability of winning.  

a.)  P4 and P5 are actually brothers, what is the probability that their parents will be proud for the victory of one of their sons?  (That is, what is the probability that P4 or P5 will win the tournament?)

b.)  What are the odds that P1 will win the tournament?

9 MACROBUTTON MTPlaceRef \* MERGEFORMAT .  
The math club at Highline Community College has 45 members (25 females and 20 males).  A committee of four members – a President, a Vice President, a Treasurer, and a Secretary – must be chosen.

a.)  How many different four-member committees can be chosen if the President and Treasurer must be female?

b.)  How many different four-member committees can be chosen if the President must be female, and the Vice President, Treasurer, and Secretary must all be male?

10 MACROBUTTON MTPlaceRef \* MERGEFORMAT .  
Suppose that the probability of giving birth to a boy and the probability of giving birth to a girl are both 0.5.  Each child’s probability is an independent event of the other children. In a family of four children, what is the probability that

a)  all four children are girls

b)  there are two girls and two boys (warning:  this is a tricky one – “challenge” question)
c)  the youngest child is a girl
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