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Problem 1 (16pts):  
A sample space S consists of three events, A, B, and C such that , , 
and . The pair of events (A and B), (B and C) are independent. Events A and C are 
mutually exclusive. Find the followings: 

a. , , and . 
b.  

 
Problem 2 (16pts):  
Let X be a continuous random variable that has the following cumulative distribution function 

 

a. Find K so that is a valid cumulative distribution function. 
b. Find P(X ≤ 5). 
c. Find the probability density function. 
d. Find the mean value of X. 

 
Problem 3 (16pts): 
The internet connection speed at any time from your home can depend on the amount of overall 
internet traffic at that time. Let the random variable X denote the speed of connection in megabits 
per second (MBPS). Assuming X has a normal probability distribution function with mean µ= 1 
MBPS and standard deviation σ= 0.1 MBPS, answer the following questions: 

a. What is the probability that the connection speed will be less than 0.837 MBPS at 
any given time? 

b. What is the probability that the connection speed will be between 0.837 MBPS and 1 
MBPS at any given time? 

c. Find a value d such that the connection speed is between  MBPS and  
MBPS with probability 0.8664 
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Problem 4 (18pts): 

a. Let the joint pdf of two random variables X and Y be given as 
 

                                          
 

1. Find the marginal probability density functions  and . 

2. Are X and Y independent? 
 

  
b.  If X and Y are independent, normal random variables with E(X) = 10, Var(X) = 4, E(Y) =0, 

and Var(Y) = 9.  Let T = X – 2Y, find the mean and variance of T 
 

 

Problem 5 (18pts): 
a. Given a random sample X1, X2, …, Xn of size n drawn from a distribution with pdf 

, x > 0. Use the maximum likelihood method to find a point estimator for the 
unknown parameter θ in terms of the observations. 

 
b.  Suppose that a random sample of size 25 is taken from a a normal distribution  with mean 

 and . Write down the probability density function of the sample average 

defined as  

 
Problem 6 (16pts): 
The annual rainfall in a region is normally distributed with unknown mean value  and  unknown 
variance . Annual rainfall measurements, , were collected over a period of 10 years 
and it was found that the sample mean is 112.4 cm and the sample standard deviation is 37.6 cm 

a. Find a  95% confidence interval on the population mean . 
b. Find a  95% confidence interval on the population variance .  

                                                                                     
 
 
 
 

GOOD LUCK ☺ 
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