
MATH 340            PRACTICE PROBLEMS FOR TEST #3 
SCHILLING 
 
 
 
1. Suppose that during a typical weekday lunch period, customers arrive at a fast food drivethrough 
lane according to a Poisson process, with an average of thirty customers per hour. What is the 
distribution of the time interval in minutes between consecutive arrivals? 
 
2. The distributions of body temperature for both healthy male and healthy female adults are 
approximately normal.  The mean and standard deviation for males are 98.20 F and 0.80 F, 
respectively, and 98.40 F and 0.70 F for females.   
 

(a) Use the normal table to find the approximate chance that a randomly selected healthy individual 
of your sex will have a body temperature exceeding 99.80 F. 
(b) Find the 10th percentile of the body temperature distribution for your sex. That is, find the value T  
for which 10% of the people of your sex will have a body temperature lower than T. 
 

3. Let X be a continuous random variable with density f(x) = x
n
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 for x > 0.  The parameter n 

can be any nonnegative integer. 
 

(a) Find the moment generating function of X.  (Hint: Use an integral with the substitution    
u = (1−t)x.) 

(b) Use your answer to (a) to find µ = E(X). 
(c) Use your answer to (a) to find if this family of densities is reproducing. 

 

4. Suppose X1 and X2 have joint density f(x1, x2)  =    )2(
3
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21 xx + for  0 ≤ x1 ≤ 1, 0 ≤ x2 ≤ 1.  

(a) Find the marginal pdf’s of X1 and X2. 
(b) Find the conditional pdf of X1 given X2 = ¼ . 
(c) Find P(X1 < 2/3 | X2 = ¼ ).  
 

5. Let X1 have density f(x1)  =  
2
1 sin x1  for 0 ≤  x1  ≤  π ,  and let X2 have density f(x2) =   2xe−  

for x2 > 0. Give the joint density function of X1 and X2, assuming that X1 and X2 are independent. 
 
6. Let X1 and X2 denote the proportions of time (out of one workday) during which two 
employees perform a certain task. Suppose that the joint distribution of X1 and X2 have density 
 

f(x1, x2)  =  x1 + x2  for  0 ≤ x1 ≤ 1, 0 ≤ x2 ≤ 1. 
 

A measure of the employees’ total productivity is Y = 12X1 + 9X2.  Find E(Y). 
 
7. Let X be an exponential random variable with mean 1, and let Y = X1/3. Find the density of Y. 


