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Problem Set 3  

 
1)  A single cell can either die, with probability .1, or split into two cells, with probability .9, 

producing a new generation of cells. Each cell in the new generation dies or splits into two cells 
independently with the same probabilities as the initial cell. Find the probability distribution for 
the number of cells in the next generation (generation at t=2). 

 
 

2) Suppose that we survey 20 individuals working for a large company and ask each whether they 
favor implementation of a new policy regarding retirement funding. If, in our sample, 6 favored 
the new policy, find the estimate for p, the true but unknown proportion of employees that 
favor the new policy.  

 

3) A large stockpile of used pumps contains 20% that are in need of repair. A maintenance worker 
is sent to the stockpile with three repair kits. She selects pumps at random and tests them one 
at a time. If the pump works, she sets it aside for future use. However, if the pump does not 
work, she uses one of her repair kits on it. Suppose that it takes 10 minutes to test a pump that 
is in working condition and 30 minutes to test and repair a pump that does not work. Find the 
mean and variance of the total time it takes the maintenance worker to use her three repair 
kits.  

 
 

 

4) Assume that the probability that a patient recovers from a disease is 0.8. Suppose 20 people 
have contracted this disease. What is the probability that  

 
(a) exactly 13 recover? 
(b) at least 11 recover? 
(c) at most 16 recover? 
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5) The monthly worldwide average number of airplane crashes for commercial airplanes is 3.5. 
What is the probability that there will be 
 

a) at most 1 accident in the next month? 
b) at least 2 such accidents in the next month? 

 

 

6) In southern California, a growing number of individuals pursuing teaching credentials are 
choosing paid internships over traditional student teaching programs. A group of eight 
candidates for three local teaching positions consisted of five who had enrolled in paid 
internships and three who enrolled in traditional student teaching programs. All eight 
candidates appear to be equally qualified, so three are randomly selected to fill the open 
positions. Let Y be the number of internship trained candidates who are hired. 
 
(i) Does Y have a binomial or hypergeometric distribution? Why?  
(ii) Find the probability that two or more internship trained candidates are hired. 

 
 
 

7) If 40% of the employees of a firm with a large number of employees have positive indications 
of asbestos in their lungs, find the probability that ten employees must be tested in order to 
find three positives.  

 
 

8) The number of imperfections in the weave of a certain textile has a Poisson distribution with a 
mean of 4 per square yard. Find the probability that a 3-square-yard sample will contain at least 
one imperfection.  

 
 
 

9) One concern of a gambler is that she will go broke before achieving her first win. Suppose that 
she plays a game in which the probability of winning is 0.1 (and is unknown to her). It costs 
her $10 to play and she receives $80 for a win. If she commences with $30, what is the 
probability that she wins exactly once before she loses her initial capital.  
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