
MATH 340            PRACTICE PROBLEMS FOR TEST #2  
SCHILLING 
 
 
 
1. In a certain game of chance a player wins or loses money based on the value of a random 
variable X having probability function p(x) = (6−x)/15 for x = 1,2,…,5. There are two versions of 
the game: 
 
 

Version A:  The player receives X dollars. (The player can only win in this version.) 
 
Version B:  The player receives X2 − 4 dollars. (In this version, if X = 1 the player 
                   receives −3 dollars, i.e., loses $3.)   

 

 
Which version produces the higher expected payoff? Compute the expected payoffs for each 
version to find out. 
 
 
2. Suppose that 10% of cars traveling on a given street are red.  Let Y be the number of red cars 
among the next 100 cars observed. 
 

(a) Give an expression that would calculate the probability that exactly twenty-five of the cars 
are red. Do not evaluate the expression. 
 
(b) Find the expected value and standard deviation of Y. 
 
 
3. A gambler decides to play roulette by repeatedly betting on a single number.  As soon as the 
gambler wins once, (s)he will quit.  Assuming that the wheel is balanced and contains 38 numbers, 
 
(a) Find the expected number of plays required. 
 
(b) Find an expression for the chance that more than 100 plays will be required. Do not evaluate it. 
 
 
4. The number of aftershocks Y of magnitude ≥ 4.0 in the twelve months following a certain 
earthquake is modeled as a Poisson random variable with mean 5.0. 
 
(a) What is the exact chance of having more than one such aftershock in that time period? 
 
(b) Suppose that the cost of repairing the damage from these aftershocks, in millions of dollars, is 
given by C = 3Y  + 0.5.  Find the mean and standard deviation of the repair cost. 
 
 



5.  A study of black defendants convicted of homicide found that six out of 55 were given the 
death penalty. The study looked at whether the likelihood of the death penalty being imposed 
depended on the race of the victim.  Here are the details: 
 

              Death Penalty  
           Imposed 

 Yes No
White victim 4 17 
Black victim 2 32 

 
Treating the number of white victims (21) and black victims (34) as fixed, and knowing that six 
defendants received the death penalty, what is the chance that this would have occurred in two or 
less of the  cases in which the victim was black, if the defendant’s chances of receiving the death 
penalty were the same when the victim is black as when the victim is white? 
 
 
6. A certain random variable Y has the moment generating function M(t) = (1−bt)−1 . Find the 
expected value and variance of Y. 
 
 

7. (a) Show that the function f(x) = 24
2
1 x−
π

 for −2 ≤ x ≤ 2 is a valid pdf. 

    (b) Find the mean of the distribution. 


