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Math 302   Worksheet I     


Name:________________________________________








(please print legibly)

1. Suppose the time (in years, x) a fluorescent bulb lasts is an exponentially distributed random variable with ( = 2. 

Find the conditional probability the bulb lasts at least 4 years given it has lasted a year. 
Approximate the solution to four decimal places.   

2. Let X ~ p(x) = Pois(x, 3).  Find the set of events, K, such that K (  dom(p) and  Pr(X = x) ( 0.1 

( x ( K  
3. Suppose a computer produces digits one or zero randomly with probability
[image: image1.wmf]3

5

 and 
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 respectively.   

A. The p. m. f. in this case is a : 
B. What is the probability at most two 1’s will occur in a fifteen-digit sequence? 
C. Choose a p.d.f or p.m.f. to approximate the solution and justify its use.
D. Use the distribution chosen in part C to approximate the probability at most two 1’s will occur in a fifteen-digit sequence.

4. Let X ~ k(x)  such that k(x) = 
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A. Find (.  

B.  Find 
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5. Suppose the lifetime X (in hundreds of hours) of a certain type of transformer has a Weibull distribution 

with ( = 2 and ( = 3.   Compute the probability that the lifetime of a randomly selected transformer will last between 150 hours and 600 hours.  Then, approximate the solution to four decimal places.   
6. Suppose X ~ g(x) such that G(x) is the cumulative distribution function where 
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A.  Find Pr (2 < X < 3)



B. Find Pr(X 
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C. Find the x-value (X = x0) such that Pr(X ( x0) = 0.5 (recall this value is called the median). 

7. Assume the length of a phone call in minutes is an exponential random variable, X, with parametre ( = 10. 

A. Assume someone arrived moments (really immeasurable) at the phone booth just before you arrived.   Find, then 
approximate (four significant figures), the probability you will have to wait precisely five minutes (no more, no less). 

B. Assume someone arrived moments (really immeasurable) at the phone booth just before you arrived.  Find, then 

approximate (four significant figures) the probability you will have to wait three or less minutes. 

C. Assume someone arrived moments (really immeasurable) at the phone booth just before you arrived.  Find, then 

approximate (four significant figures) the probability you will have to wait at least ten minutes given you have waited at least seven minutes. 

8. Suppose X ~ f(x) where f(x) = 
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A.  Find Pr(X = 1)
B. Find  ( 
C. Find  
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9. K ~ NegBin (k, 
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, 3). 








Find  Pr (K = 5)  

10. Suppose W ~ Uni (w, 0, 9). 









Find  Pr ( |W + 2| ( 1 ) = 

11. Suppose X ~ Nor (x, (,() ~ Nor (x, 100, 16). 





Find  Pr (68 ( X)  (
12. Suppose X ~ Nor (x, (,() ~ Nor (x, 100, 16).






Find  Pr (68 < X < 116 )  (
13. Suppose M ~ Bin (m, n, p) ~ Bin (m, 400, ¼). 





Find  Pr ( |M - 100| ( 5
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14. Suppose A ~ Bin (a, n, p) ~ Bin (a, 10, ¼). 







Find  Pr (A > 8 )  
15. Suppose D ~ Exp (d, 20). 









Find  Pr (20 ( D < 40) 

Let E11 = {1, 3}, E12 = (2, 7], and  E13 = (4.5, 8.5]  Thus, Pr (E11 ( E12 ( E13) = 
16. Suppose M is a random variable such that M ~ q(m)  






Where q(m) is the probability mass function and Q(m) is the corresponding cumulative probability distribution. 

Suppose Q(m) =
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Find Pr(-1 < m < 2)  

17. Suppose R ~ Gamma (r, 2, 4). 







Find  Pr (R ( 0) 

18. Claim: Suppose  X ~ Wei(x, (, ( ) ( ( > 0 ( ( > 0   It is the case that ( = ( ((1 + (-1).

Prove or disprove the claim.   
19.  Claim:   Let S be a well defined sample space. Let the events E1, E2, and E3 be non-trivial events such that E1 and E2 are mutually exclusive,  E1 and E3 are mutually exclusive, and E2 and E3 are mutually exclusive.   

It is the case that Pr (E1 ( E2 ( E3) = Pr(E1) + Pr(E2) + Pr(E3).
Prove or disprove the claim.
20. Suppose the probability that any one person on a cruise boat that was on a three hour tour (the S.S. Minnow) comes down with the Padraig virus is distributed as a Poisson random variable such that ( = 4.  Suppose we wish to determine the probability that  2 or less of 7 passengers gets the disease.   Find the probability that 2 or less of 7 passengers gets the disease.  Then, approximate the solution to four decimal places.   
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