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39. A certain scientific theory supposes that mistakes in cell division occur according 
to a Poisson process with rate 2.5 per year, and that an individual dies when 196 
such mistakes have occurred. Assuming this theory, find 
(a) the mean lifetime of an individual, 
(b) the variance of the lifetime of an individual. 
Also approximate 
(c) the probability that an individual dies before age 67.2, 
(d) the probability that an individual reaches age 90, 
(e) the probability that an individual reaches age 100. 

42. Let {N(t), t ~ o} be a Poisson process with rate A. Let Sn denote the time of the 
nth event. Find 
(a) E[54 J, 
(b) E[54IN(1) ~ 2J, 
(c) E[N(4) - N(2)IN(1) ~ 3J. 

47. Consider a two-server parallel queuing system where customers arrive according to 
a Poisson process with rate A, and where the service times are exponential with rate 
flu. Moreover, suppose that arrivals finding both servers busy immediately depart 
without receiving any service (such a customer is said to be lost), whereas those 
finding at least one free server immediately enter service and then depart when 
their service is completed. 
(a) If both servers are presently busy, find the expected time until the next customer 

enters the system. 
(b) Starting empty, find the expected time until both servers are busy. 
(c) Find the expected time between t",.,.o successive lost customers. 

50. The number of hours between successive train arrivals at the station is uniformly 
distributed on (0,1). Passengers arrive according to a Poisson process with rate 7 
per hour. Suppose a train has just left the station. Let X denote the number of 
people who get on the next train. Find 
(a) E[XJ, 
(b) Var(X). 


