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Do all problems 

1 	If X and Y are independent random variables, both uniformly distributed on (0, 1), 
calculate the probability density ofX+ Y. 

(15 points) 

2 	In a simple model of a cellular telephone system, a portable telephone is equally likely 
to be found anywhere in a circular cell of radius 4 km. Find the CDF F R(r) and PDF 
fR(r) of R, the distance (in km) between the telephone and the base station at the center 
of the cell. 

(15 points) 

3 	Random variables X and Y have the joint PMF P x y) as shown in the table below. 

P x XX, y) y=1 y=2 y=3 y=4 
x---1 1/4 0 0 0 
x----2 1/8 1/8 0 0 
x=3 1/12 1/12 1/12 0 
x=4 1/16 1/16 1/16 1/16 

3.1 The expected values E[X] and E[Y]. 
3.2 The variances Va4X] and Var[Y]. 
3.3 The correlation rx y 
3.4 The covariance Cov[X,Y]  
3.5 The correlation coefficient px y 

3.6 Let B denote the event X+ Y < 4. Find the conditional PMF of X and Y given B. 

(15 points) 

4 	Random variables X and Y have joint PDF 

fx, Y(x,y) 

4.1 What isfy(y)? 
4.2 What is fAi ly)? 
4.3 What is E[XIY=A? 

1/2 

0 	otherwise. 

(15 points) 
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5 	Flip a coin until heads occur twice. The probability of a head shown equals p. Let X1  
equal the number of flips up to and including the first H. Let X2 equal the number of 
additional flips up to and including the second H. 

5.1 What are P ,  (x1 ) and Px2  ( 2  ) ? 

5.2 Find Px,x2 (xi ,x2 ) . 

5.3 Let Y= X1 -X2. Find E[Y] and Var[Y]. Hint: Don't try to find P y (y) . 

(15 points) 
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