
Probability (Math 36) - Hartlaub


Exam 1 - October 16, 1998
To receive maximum credit you must show your work.  GOOD LUCK!

Part 1.  New Problems.  You must complete all of the problems in this part.

1.  In a medical trial, each of ten subjects is assigned to one of two treatments, A and B, by the toss of a balanced coin.

1 In how many ways can the assignments be made?  (5)

1 In how many of these assignments will exactly half of the subjects be given treatment A and the other half, B?  (5)

1 Assuming the assignments in (a) are equally likely, find the probability that all ten subjects get the same treatment.  (5)

 2.  Each card in a standard deck is assigned a number of Apoints@ by the Goren system of bridge bidding: Ace gets 4 points, king 3, queen 2, jack 1, and any other card gets 0.  Let X denote the number of points for a card drawn at random from the deck, and let Y be the indicator variable of the event Aheart.@  (That is, Y = 1 if the card is a heart, otherwise Y=0.)  Show that X and Y are independent.  (10)

3.  In a game of Yahtzee five balanced die are rolled simultaneously.  Find the probability of getting

1. two pairs; (10)

2. a full house (three of a kind and a pair).  (10)

Part 2.  Problems from Practice Exams.  You may skip one of the problems in this part.  Each problem is worth 15 points.

4.  Use an element proof to show that 
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5.  An airline knows that over the long run, 95% of passengers who reserve seats show up for their flight.  On a particular flight with 300 seats, the airline accepts 324 reservations.  

a
Assuming that the passengers show up independently of each other, what is the chance that the flight will be overbooked?

2. Many people believe the assumption above is unrealistic because people tend to travel in groups.  Would the probability of overbooking increase or decrease if we assume that people travel in groups?  You may explain your answer by assuming that people tend to travel in pairs.

6.  Use mathematical induction to prove the Multiplication Rule for n events,   
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7.  A small college has 1095 students.  What is the approximate probability that more than two students were born on Christmas day?  Assume that the birth rates are constant throughout the year and that each year has 365 days.

8.  A study has been made of salary disputes in a certain professional sport.  Of all such disputes, 60% were settled without arbitration and 40% required arbitration.  Of those disputes settled without arbitration, 35% resulted in final salaries closer to the player's original demand, 20% resulted in a final salary midway between the player's demand and the owners' offer, and 45% resulted in a final salary closest to the owners' offer.  Of those disputes requiring arbitration, 50% resulted in final salaries closer to the player's demand, 30% resulted in a final salary midway between the player's demand and the owners' offer, and 20% resulted in a final salary closest to the owners' offer.

a.
What percentage of all salary disputes were settled with a final salary midway between the player's demand and the owners' offer?

b.
What percentage of all cases in which the final salary was closer to the player's original demand were settled by arbitration?

9.  Suppose that n raisins are thoroughly mixed in dough.  If we bake k raisin cookies of equal sizes from this mixture, what is the probability that a given cookie contains at least one raisin?  State your assumptions carefully.
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