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Do all 6 problems 

1 	The phase angle, 0, of the signal at the input to a modem is uniformly 
distributed between 0 and 2n radians. Find the PDF, the CDF, the expected 
value and the variance of O. 

(10 points) 

2 	The probability that a telephone call lasts no more than t minutes is often 
modeled as an exponential CDF. 

\ {1 — e-r /
3 	t > 0 

FT (t) = 
0 	otherwise 

2.1 What is f1(t), the PDF of the duration in minutes of a telephone 
conversation? 

2.2 What is the probability that a conversation will last between 2 and 4 
minutes? 

2.3 What is E[T], the expected duration of a telephone call? 
2.4 What are the variance and standard deviation of I? 

(15 points) 

3 	Suppose X is uniformly distributed over [-1, 3] and Y = X2. Find F y(y) and fy(y). 

fx (4= 
j1/4 —1__x<3 

1 0 otherwise 
(15 points) 

4 	U is a uniform (0, 1) random variable and X = g(U). Derive g(U) such that X is the 
exponential random variable with the parameter 2 = 1. 

(5 points) 
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5 	Suppose we have a wheel of circumference one meter and we mark a point on 
the perimeter at the top of the wheel. In the center of the wheel, there is a radial 
pointer that we can spin. After spinning the pointer, we measure the distance, X 
meters, around the circumference of the wheel going clockwise from the marked 
point to the pointer position. For that same spin, let Y denote the area within the 
arc defined by the stopping position of the pointer as shown in Figure 1. Find 

5 . 1 	Fy(y) 
5.2 fy(y) 
5.3 E[Y]  

Marked 

point 

Position X 

Figure 1 

(15 points) 

6 	If X is a normal random variable with parameters p=3 and 62-9, find 
6.1 P12 <X< 51 
6.2 P{X> 0} 
6.3 P{X- 31> 6} 

(15 points) 
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TABLE Si: AREA (I)/x) UNDER THE STANDARD NORMAL CURVE TO THE LEFT OF X 
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