MATH 317 – Final Exam

December 8, 2009


NAME:							

1. This exam has 9 pages including this cover.
2. Show all of your work and present your solutions neatly and clearly so Dr. Swanson can follow your reasoning.



	PROBLEM
	POINTS
	SCORE

	1
	18
	

	2
	14
	

	3
	6
	

	4
	17
	

	5
	24
	

	6
	12
	

	7
	10
	

	8
	20
	

	9
	32
	

	TOTAL
	153  150
	



 
1)  The distribution of ACT scores is roughly normal with mean 20.9 and variance 23.  Let X be the ACT score of a randomly selected student.
a)  Find .  (8 POINTS)
















b)  To be eligible for a certain scholarship, a student must have an ACT score among the top 5% of students who take the ACT exam.  Find the smallest ACT score a student must have in order to be eligible for the scholarship.  (6 POINTS)










 



c)  Find .  (4 POINTS)
 


2)  Let the random variable X have the p.d.f.  zero elsewhere.  
a)  Find the cumulative distribution function F(x), defined on all real numbers x.  (6 POINTS)













b)  Find the 10th percentile, .  (4 POINTS) 









c)  Find   (4 POINTS)











3)  In a game of Elf Bowling, Santa Claus knocks down the following number of elves in the 10 frames:		8	10	10	7	4	7	5	10	9	8
Find the mean and standard deviation of the number of elves that Santa knocked down.  
(6 POINTS)

4)  The moment generating function of X is .
a)  Find E(X) and Var(X).  (8 POINTS)












b)  Find .  (3 POINTS) 














c)  Suppose .  Find E(Y) and Var(Y).  (6 POINTS)




5)  Let the joint p.m.f. of X and Y be defined by 
a)  Find c.  (4 POINTS)







b)  Depict the points and corresponding probabilities on a graph.  (4 POINTS)













c)  Give the marginal p.m.f.’s in the “margins”.  (4 POINTS)

d)  Are X and Y independent?  EXPLAIN.  (4 POINTS)







e)  Find .  (4 POINTS)






f)  Find   (4 POINTS)


6)  Suppose A and B are events with .
a)  Find .  (4 POINTS)






b)  Find .  (4 POINTS)






c)  Are A and B mutually exclusive events?  EXPLAIN.  (4 POINTS)








7)  Santa’s regular team of 8 reindeer go on strike when they hear Rudolph had too much eggnog again (see problem 8).  He must select 8 new reindeer for his team from the 6 female reindeer and 10 male reindeer that are available Christmas Eve.  Suppose he selects these reindeer at random.  
a)  What is the probability Santa selects exactly 4 female reindeer?  (4 POINTS)








b)  What is the probability Santa selects at least 1 female reindeer.  (6 POINTS)





8)  During Christmas Eve day, Rudolph had a few too many glasses of eggnog before it was time to lead Santa’s reindeer team.  (Why do you think his nose is so red?)  As a result, Santa must pull over his sleigh to allow Rudolph to “become one with nature” an average of eight times every five hours.  
a)  Find the probability that Santa must pull over more than one time in a specific hour.  
(6 POINTS)








b)  Let X be the waiting time until Rudolph has to make his first stop.  What is the p.d.f. of X?  
(4 POINTS)








c)  Given X as defined in part b), find .  (4 POINTS)








d)  Let Y be the waiting time until Rudolph has to make his third stop.  What are the mean and variance of Y?  (6 POINTS)  










9)  Let be the joint p.d.f. of X and Y.
a)  Find , the marginal p.d.f of X.  (6 POINTS)
















b)  Compute  and .  (10 POINTS)


9, cont.)  Let be the joint p.d.f. of X and Y.
c)  Compute .  (6 POINTS)





















d)  Note .  Find Cov(X,Y) and ρ.   (10 POINTS)
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