
1. In January 2003, the American worker spent an average of 77 hours logged on to the Inter- 

net while at work (CNBC, March 15, 2003). Assume the population mean is 77 hours, the 

times are normally distributed, and that the standard deviation is 20 hours. 

i. What is the probability that in January 2003 a randomly selected worker spent fewer 

than 50 hours logged on to the Internet?  

ii. What percentage of workers spent more than 100 hours in January 2003 logged on to 

the Internet? 

iii. A person is classified as a heavy user if he or she is in the upper 20% of usage. In 

January 2003, how many hours did a worker have to be logged on to the Internet to be 

considered a heavy user? 

2. The City Bank of Durham has recently begun a new credit program. Customers meeting 

certain credit requirements can obtain a credit card accepted by participating area 

merchants that carries a discount. Past numbers show that 25 percent of all applicants for 

this card are rejected. Given that credit acceptance or rejection is a Bernoulli process, out 

of 10 applicants, what is the probability that 

i. Exactly four will be rejected 

ii. Exactly eight 

iii. Fewer than three 

iv. More than five 

3. Airline passengers arrive randomly and independently at the passenger screening facility 

at a major international airport. The average arrival rate is 4 passengers per minute. 

a. What is the probability that two or three passengers arrive in a minute?  

b. What is the probability that at least two passengers arrive in a minute? 

c. What is the probability that exactly two passengers arrive in two minutes? 

4. Because of the relatively high interest rates, most consumers attempt to pay off their 

credit card bills promptly. However, this is not always possible. An analysis of the 

amount of interest paid monthly by a bank’s Visa cardholders’ reveals that the amount is 

normally distributed with a mean of Rs 27000 and a standard deviation of Rs 7000. 

a. What proportion of the bank’s Visa cardholders pay more than Rs 30000 in interest? 

b. What interest payment is exceeded by only 20% of the bank’s Visa cardholders? 

 

 

5. Southwestern Electronics has developed a new calculator that performs a series of 

functions not yet performed by any other calculator. The marketing department is 

planning to demonstrate this calculator to a group of potential customers, but it is 



worried about some initial problems, which have resulted in 4 percent of the new 

calculators developing mathematical inconsistencies. The marketing VP is planning to 

randomly select a group of calculator for this demonstration and is worried about the 

chances of selecting a calculator that could start malfunctioning. He believes that 

whether or not a calculator malfunctions is a Bernoulli process, and he is convinced that 

the probability of a malfunction is really about 0.04. 

a. The VP selects exactly 5 calculators at random to use in the demonstration. Use an 

appropriate distribution, calculate the chance of getting at least three calculators 

that malfunction? 

b. No calculator malfunctioning? 

 

 

6. Randall Finan supervises the packaging of college Textbooks for Newsome-Cluett 

Publishers. He knows that the number of cardboard boxes he will need depends partly 

on the size of the books. All Newsome-Cluett books use the same size paper but may 

have differing numbers of pages. After pulling shipment records for the last 5 years, 

Finan derived the following set of probabilities: 

No. of pages  100 300 500 700 900 1100 

       Probability 0.05 0.10 0.25 0.25 0.20 0.15 

i. If Finan bases his box purchase on an expected length of 600 pages, will he have 

enough boxes? 

ii. Calculate the variance of the distribution. 

 

7. Unisys.com is one of the most frequented business to business Websites; assume that the 

length of a visit on the Unisys Web sites is distributed as a normal random variable with a 

mean of 65 minutes and a standard deviation of 15 minutes. 

i. What is the probability that a randomly selected visit will last less than 90minutes? 

ii. Only 10% of the visits will last less than how many minutes? 

 

8. It has been reported that the overall graduation rate for football players at Division I-A 

colleges and universities is 65%. a.  If five players are randomly selected from the entire 

population of Division I-A football players, what is the probability that at least 2 of the 5 

will graduate? b.  In part (a), what is the probability that all 5 of the players will graduate? 

9. Airlines book more seats than are actually available, then “bump” would-be passengers 

whenever more people show up than there are seats. Through the first quarter of 2009, the 

rate at which passengers were bumped was 1.40 per 1000 passengers. Assuming that, on 

average, the probability of any given passenger being bumped is 1.40/1000, or 0.00140:  a.  

Emily is flying nonstop to visit Besco, Inc., for a job interview. What is the probability that 



she will be bumped? b.  Ten members of the Besco board of directors will be flying nonstop 

to the firm’s annual meeting, and their flights are independent of each other. What is the 

probability that at least one of them will be bumped? 

10. Alicia’s schedule includes three Tuesday/Thursday courses in which each professor uses a 

single coin flip to decide whether to give a short quiz each class day. Alicia is active on the 

university’s student advisory council, works two part-time jobs, and is helping to build a 

float for the upcoming homecoming parade. As a result of these activities and slightly 

inadequate planning on her part, she has had very  little time to prepare for her Thursday 

classes being held tomorrow. What is the probability that Alicia will be “lucky” and have 

no surprise quizzes tomorrow? What is the probability that the worst will occur and she 

will have surprise quizzes in all three classes? What is the probability that she will escape 

with minimal damage and have a quiz in only one of the three classes? 

11. Over the past year, a university’s computer system has been struck by a virus at an average 

rate of 0.4 viruses per week. The university’s information technology managers estimate 

that each time a virus occurs, it costs the university $1000 to remove the virus and repair 

the damages it has caused. Assuming a Poisson distribution, what is the probability that the 

university will have the good fortune of being virus-free during the upcoming week? 

During this same week, what is the expected amount of money that the university will have 

to spend for virus removal and repair? 

12. The number of bank robberies that occur in a large North American city is Poisson 

distributed with a mean of 1.8 per day. Find the probabilities of the following events. a. 

Three or more bank robberies in a day b. Between 10 and 15 (inclusive) robberies during 

a 5-day period 

13. The number of users of an automatic banking machine is Poisson distributed. The mean 

number of users per 5-minute interval is 1.5. Find the probability of the following events. 

a. No users in the next 5 minutes b. Five or fewer users in the next 15 minutes c. Three or 

more users in the next 10 minutes. 

14. The amount of time devoted to studying statistics each week by students who achieve a 

grade of A in the course is a normally distributed random variable with a mean of 7.5 hours 

and a standard deviation of 2.1 hours. a. What proportion of A students study for more than 

10 hours per week? b. Find the probability that an A student spends between 7 and 9 hours 

studying. c. What proportion of A students spend fewer than 3 hours studying? d. What is 

the amount of time below which only 5% of all A students spend studying? 

15. Battery manufacturers compete on the basis of the amount of time their products last in 

cameras and toys. A manufacturer of alkaline batteries has observed that its batteries last 

for an average of 26 hours when used in a toy racing car. The amount of time is normally 

distributed with a standard deviation of 2.5 hours. a. What is the probability that the battery 

lasts between 24 and 28 hours? b. What is the probability that the battery lasts longer than 

28 hours? c. What is the probability that the battery lasts less than 24 hours? 



16. The final marks in a statistics course are normally distributed with a mean of 70 and a 

standard deviation of 10. The professor must convert all marks to letter grades. She decides 

that she wants 10% A’s, 30% B’s, 40% C’s, 15% D’s, and 5% F’s. Determine the cutoffs 

for each letter grade. 

17. The fill amount in 2-liter soft drink bottles is normally distributed, with a mean of 2.0 liters 

and a standard deviation of 0.05 liter. If bottles contain less than 95% of the listed net 

content (1.90 liters, in this case), the manufacturer may be subject to penalty by the state 

office of consumer affairs. Bottles that have a net content above 2.10 liters may cause 

excess spillage upon opening. What proportion of the bottles will contain a. between 1.90 

and 2.0 liters? b. between 1.90 and 2.10 liters? c. below 1.90 liters or above 2.10 liters? d. 

At least how much soft drink is contained in 99% of the bottles? e. 99% of the bottles 

contain an amount that is between which two values (symmetrically distributed) around 

the mean? 

18. An automatic machine makes paper clips from coils of wire. On the average, 1 in 400 paper 

clips is defective. If the paper clips are packed in boxes of 100, assuming that the process 

follows Poisson distribution, what is the probability that any given box of clips will contain, 

(i) no defective, (ii) one or more defectives, (iii) less than two defectives? 

19. The standard deviation of a certain group of 1000 high school grades was 11% and the 

mean grade 78%. Assuming the distribution to be normal, find 

a. How many grades were above 90%? 

b. What was the highest grade of the lowest 10? 

c. What was the interquartile range? 

d. Within what limit did the middle 90% lie? 

20. It is said that sufferers of a cold virus experience symptoms for 7 days. However, the 

amount of time is actually a normally distributed random variable whose mean is 7.5 days 

and whose standard deviation is 1.2 days. a. What proportion of cold sufferers experience 

fewer than 4 days of symptoms? b. What proportion of cold sufferers experience symptoms 

for between 7 and 10 days? 

 


