Probability (Math 336) - Exam 1                       

Name 





Fall 2007 - Brad Hartlaub

Directions: Please read each question carefully and show your work.  The point values for each problem are indicated in parentheses.  As we agreed in class, this exam is open book and open notes, but be careful not to spend too much time on a particular question.  

1.
A building has 10 floors above the basement.  If 12 people get into an elevator at the basement, and each chooses a floor at random to get out, independently of the others, at how many floors do you expect the elevator to make a stop to let out one or more of these 12 people?  (20)
2.
Complete part (a) OR part (b), but do not complete both parts!
a.  Suppose there are two bowls full of cookies. Bowl #1 has 10 chocolate chip cookies and 30 plain cookies, while bowl #2 has 20 of each. Fred picks a bowl at random, and then picks a cookie at random. We may assume there is no reason to believe Fred treats one bowl differently from another, likewise for the cookies. The cookie turns out to be a plain one. How probable is it that Fred picked it out of bowl #1?  (20)
OR


b.  1% of women at age forty who participate in routine screening have breast cancer.  80% of women with breast cancer will get positive mammographies.  9.6% of women without breast cancer will also get positive mammographies.  A woman in this age group had a positive mammography in a routine screening.  What is the probability that she actually has breast cancer?  (20)

3.  Suppose we randomly select 5 cards without replacement from an ordinary deck of playing cards. What is the probability of getting exactly 2 hearts?  (10)
4.
For the leopard gecko (Eublepharis macularius), the gender of their offspring is determined by the temperature during embryonic development. At 30 degrees C, the offspring is almost completely female. At 32.5 degrees C the offspring is almost completely male. Researchers at the University of Texas have determined that at 31 degrees C, the proportion of males produced is 35%. They have 20 leopard gecko embryos that have been incubated at 31 degrees C and will soon hatch. Suppose they are interested in the number of male leopard geckos from this litter of 20.

a. What is the expected number of males from this litter when they hatch?  (5)

b. When the litter hatches, what is the probability that at least 5 will be males?  (5)

c. What is the probability that there will be exactly 7 males in the litter?  (5)

d. What is the probability that the first male comes from the 5th embryo to hatch?  (5)

e. If 2000 leopard gecko embryos were incubated at 31 degrees C, would you be willing to use the Poisson distribution to approximate the probability that less than half of the geckos hatched are male?  Explain.  (10)

5.
Suppose you roll a fair die 6 times.
a. What is the probability that each face is seen exactly once?  (5)

b. What is the probability that exactly four 1’s and two 2’s occur?  (5)

6.
Two balanced n–sided dice are rolled (the 
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faces are labeled 1, 2, …, n in the usual way).

a. Show that 
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n

+

 is the most probable sum of the two dice.  (10)
b. Specify the distribution for X = the number of dots on the upward facing side of one die.  (5)
c. Use mathematical induction to show
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