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1. Random variable  X  has probability density function   f(x) = (4x – x2) / k  if  0 � x � 4, 

f(x) = 0  otherwise. 
 
(a) What is the value of  k?  (8 points) 

 
 
 
 
 
 
 

(b) Determine  F(3),  where  F(x)  is the cumulative distribution function of  X.  (8 points) 
 
 
 
 
 
 
 

(c) What is the expected value of  X?  (7 points) 
 
 
 
 
 
 
 

(d) What is the median of the distribution of  X?  (7 points) 
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2. Telephone calls arriving at a phone exchange are often modeled as a Poisson process. 
Assume that on the average there are eight calls per hour.  
 
(a) What is the probability that there are exactly four calls in one hour?  (7 points) 

 
 
 
 
 
 
 

(b) What is the probability that there are two calls or fewer in forty-five minutes?  (8 points) 
 
 
 
 
 
 

(c) What is the variance of time between the arrival of one call and the fifth call thereafter?  
(Hint:  What is the variance of the time between two consecutive calls?)  (8 points) 
 
 
 
 
 
 
 

 
3. It is known that the average annual salary of the employee at some department is $50,000 

with standard deviation $10,000. A sample of fifty of the employee’s salaries was selected at 
random.  What is the (approximate) probability that  
 
(a) the average for this sample is less than $45,000?  (7 points) 

 
 
 
 
 
 
 
 

(b) the average for this sample is between $46,000 and $50,000?  (8 points) 
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4. The life of automobile voltage regulators has an exponential distribution with a mean life of 
five years. You purchase an automobile that is five years old, with working voltage regulator, 
and plan to own it for five years. 
 
(a) What is the probability that the voltage regulator fails during your ownership?  (8 points) 

 
 
 
 
 
 
 
 

(b) If your regulator fails after you own the automobile two years and it is replaced, what is 
the expected time until the next failure?  (8 points) 
 
 

 
 
 
 
 
 
 
 
5. A shipment of 1000 microprocessor chips arrives in a factory.  This factory will draw a 

random sample of twenty-five chips and accept the shipment only if there are no more than 
two defective chips in the sample. 
 
(a) If 3% of all chips are defective, what is the probability of rejecting the shipment?  (8 

points) 
 
 
 
 
 
 
 
 

(b) If 15% of all chips are defective, what are the expected value and variance of the number 
of defective chips in the sample?  (8 points) 
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