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1) If Y is a continuous random variable with mean µ and variance σ2, a and b are constants, prove 
the following: 
 

a) E(aY+b)= aE(Y)+b = aµ+b 
b)  𝑉(𝑎𝑌+𝑏) = 𝑎2𝑉(𝑌) = 𝑎2𝜎2  

 

2) Mrs. Brown is pregnant and due in 100 days.  Suppose that the probability density distribution 
function for having a child is approximately normal with mean 100 and standard 
deviation 8.  Mrs. Brown has a business trip and will return in 85 days and have to go on 
another business trip in 107 days. 

 
a. What is the probability that the birth will occur before her second trip? 
b. What is the probability that the birth will occur after she returns from her first business trip? 
c. What is the probability that she will be here for the birth? 

 
 

3) Scores on an examination are assumed to be normally distributed with mean 78 and variance 
36. 

	
a) What	is	the	probability	that	a	person	taking	the	examination	scores	higher	than	72?		

 

b) Suppose	that	students	scoring	in	the	top	10%	of	this	distribution	are	to	receive	an	A	
grade.	What	is	the	minimum	score	a	student	must	achieve	to	earn	an	A	grade?		

	
c) What	must	be	the	cut-off	point	for	passing	the	examination	if	the	examiner	wants	

only	the	top	28.1%	of	all	scores	to	be	passing?		
 

d) Approximately	what	proportion	of	students	have	scores	5	or	more	points	above	the	
score	that	cuts	off	the	lowest	25%?		

	
e) If	it	is	known	that	a	student’s	score	exceeds	72,	what	is	the	probability	that	his	or	her	

score	exceeds	84?		
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4) Let X be a normally distributed random variable with mean 79. Suppose it is known that  

P(79-a≤X≤79+b)=0.6463.  

 
 

It is given that P(X≥79+b)=2P(X≤79-a) 
 
 
a. Calculate the shaded area. 
b. Find the value of b. 

 

 

5) The weekly repair cost, X, for a certain machine has a probability density function given by: 

𝑓(𝑥) = ;𝑐𝑥(1 − 𝑥),					0 ≤ 𝑥 ≤ 1
0,					𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒  

 
with measurements in $100. 
 

a. Find the value of c that makes this function a valid density function. 
b. Find the cumulative distribution function of X.  
c. What is the probability that repair costs will exceed $75 during a week? 
d. What is the probability that the repair costs will exceed $75 during a week given that they 
will exceed $50? 
 

 
 

6) Suppose X is a continuous random variable with density function: 

 

Find the moment-generating function. 
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7) A 12-in. bar clamped at both ends is subjected to an increasing amount of stress until it snaps. 
Let Y = the distance from the left end at which the break occurs. Suppose Y has pdf 

 

 
 
Compute the following: 

a) The cumulative distribution function (CDF) of Y. 
 

b) P(Y ≤ 4), P(Y > 6) and P(4 ≤ Y ≤ 6). 
 
               c) E(Y), E(Y2), and V(Y). 

 d) The probability that the break point occurs more than 2 inches from the expected break 
point. 

  e) The expected length of the shorter segment when the break occurs. 
 
 

 
8) The operator of a pumping station has observed that demand for water during early afternoon 

hours has an approximately exponential distribution with mean 100 cfs (cubic feet per second). 
 
a) Find the probability that the demand will exceed 200 cfs during the early afternoon on a 

randomly selected day. 
b) What water-pumping capacity should the station maintain during early afternoons so that 

the probability that demand will exceed capacity on a randomly selected day is only .01? 

 

 
9) The time till failure of an electronic component has an exponential distribution and it is known 

that 10% of components have failed by 1000 hours.  What is the probability that a component 
is still working after 5000 hours?  

 

 

10) Suppose that when a type of transistor is subjected to an accelerated life test, the lifetime X 
(in weeks) has a gamma distribution with mean 24 weeks and standard deviation 12 weeks. 

 
a)  What is the probability that a transistor will last between 12 and 24 weeks?  

b) What is the probability that a transistor will last at most 24 weeks? Is the median of the 
lifetime distribution less than 24? Why or why not?  

c) What is the 99th percentile of the lifetime distribution?  
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11) The weekly amount of downtime Y (in hours) for an industrial machine has approximately a 
gamma distribution with α = 3 and β = 2. The loss L (in dollars) to the industrial operation as a 
result of this downtime is given by L = 30Y + 2Y2. Find the expected value and variance of L. 

 

 

12) The lifetime of X (in hundreds of hours) of a light bulb has Weibull distribution with 
parameters 𝛼=2 and 𝛽=3.  

 
a) Find E(𝑋) and V(𝑋)  

b) Compute P(𝑋≤ 6).  

c) Compute P(2.8≤𝑋≤4).  

d) Compute P(𝑋≥3).  
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