
MATH 340            PRACTICE PROBLEMS FOR TEST #3 
SCHILLING 
 
 

1. Suppose X1 and X2 have joint density f(x1, x2)  =    )2(
3
2

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 ). 
 

2. 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. 
 
3. 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). 
 
4. Let X1 and X2 have the bivariate density  ,00for)( 21

)21(
2121 >>− x ,x  exx = x,xf x+x

0 elsewhere. 
  
(a) Show that X1 and X2 are independent random variables. 
(b) Give the marginal densities of X1 and X2. (Hint: You do not need to integrate.) 
(c) Find the conditional density of X1 given X2 = x2. 
 
5.  Suppose that X1 and X2 are discrete random variables with the bivariate probability function 
shown below: 

 3 4/36 5/36 6/36 
x2 2 3/36 4/36 5/36 
 1 2/36 3/36 4/36 
  1 2 3 

              x1 
 
(a)  Find the marginal probability functions of X1 and X2. 
(b)  Are X1 and X2 independent?  Justify your answer. 
 
6.  Let X1 and X2 be continuous random variables with joint probability density f(x1, x2) = x1 + x2  

for 0 ≤ x1 ≤ 1, 0 ≤ x2 ≤ 1. Given that µ1 = µ2 = 7/12, find the covariance of X1 and X2. 


