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Physicians of JMU health center check up patients during the day at the rate of 

one every 15 minutes.   Assume the check up time is exponentially distributed.  

It is observed that on the average one patient arrives at the health center in 

every 20 minutes according to Poisson distribution to join the single waiting line.  

JMU would like to study the current service level at its health center using 

M/M/s model in Q.xls.   Assume only one physician is doing the check – ups and 

M/M/1 Queuing model is used for Questions 1 to 7.
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1.  What is the probability that more than three and less than six patients arrive 

at the health center in two hours?
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2.  Recall that the function for the Poisson distribution has the form = 

POISSON(x, mean, cumulative).  Entering the formula = POISSON(2, 2, TRUE) 

in Excel will return a value of 0.6767.  Show the standard equation with the 

result for the problem and briefly interpret the meaning of it.

3.  What is the probability that a patient will spend more than 10 minutes for 

the check up?
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4.  What is the Excel@ formula or function to be used to compute the 

probability that a patient will spend more than 10 minutes for the check up?
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5.  What is the probability that there is more than one patient in the 

health center for check -ups?

6.  What is the expected number of patients in the health center?
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7.  Suppose the physician receives pay of $100 per hour and the cost of a 

patient waiting is estimated to be $1 per minute, what is the total cost per 

hour for JMU to operate its health center?

8.  Assume there are 15 patients arrive at the health center per hour.
a. If JMU wants the expected time for a patient to wait in line before being checked to be no 

more than 3 minutes,  which option(s) should JMU take and why?  

b. With three physicians do check – ups, what is the probability that more than one patient is 

waiting in line?
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8.  Assume there are 15 patients arrive at the health center per hour.
a. If JMU wants the expected time for a patient to wait in line before being checked to 

be no more than 3 minutes,  which option(s) should JMU take and why?  

8. Assume there are 15 patients arrive at the health center per hour.
b.  With three physicians do check – ups, what is the probability that more than one 

patient is waiting in line?
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9.  if JMU wants to minimize the hourly total operating cost with the arrival rate λ 

of 15 patients per hour, which option should the bank take and why?


