Review Questions - Fall2011
Math 150 - Exam 3 (6.2, 7, 8, 9)

Problem 1
A pediatrician is interested in how many of his patients with flu developed pneumonia as a complication.
The doctor has 200 patients with flu this winter. It is estimated that 2.6% of children with flu
developed pneumonia as a complication. We are interested in the number of his patients with fly who
develop pneumonia.

a) Describe the random variable and the possible values it can assume.

b) Find the probability that 3 patients with flu develop pneumonia.

¢) Find the probability that at least 10 patients with flu will develop pneumonia.

d) Find the probability that less than half of his patients will develop pneumonia.

Problem 2
True or False
e  The total area under a normal distribution is infinite
e  The z values corresponding to a number below the mean is always negative

o The standard normal distribution is a continuous distribution.

e The area under the standard normal distribution to the left of z is always negative.

Problem 3
The average number of years a person takes to complete a graduate degree program is 3 years. The
standard deviation is 4 months. Assume the variable is normally distributed. If an individual enrolls in
the program, find the probability that it will take ...

a) More than 4 years to complete the program

b) Less than 3 years to complete the program

c) Between 3.8 and 4.5 years to complete the program

d) Between 2.5 and 3.1 years to complete the program

e) Less than 4 years to complete the program



Problem 4

Assume that the average life of a color TV is 8 years with a standard deviation of 1.5 years before it
breaks. Suppose that a company guarantees color TV's and will replace a TV that breaks while under
guarantee with a new one. However, the company does not want to replace more than 10% of the TV's
under guarantee. For how long should the guarantee be made (rounded to the nearest of ayear)?

Problem 5
¢ MEN'S heights are normally distributed with a mean of 69 inches and a standard deviation
of 2.8 inches.
e Women's height are normally distributed with a mean of 63.6 and a standard deviation of
2.5 inches

¢ The standard casket has an inside length of 78 in.

a) What percentage of men are too tall to fit in a standard casket, and what percentage of women
are too tall to fit in a standard casket?

b) A manufacturer of caskets wants to reduce production costs by making smaller caskets. What
inside length would fit all men except the tallest 1%?

Problem 5
Please MAKE appropriate graph, shade appropriately when needed, and LABEL, LABEL, LABEL!!!

The Philadelphia Zoo reports that the mean life span of Galapagos tortoise is 100 years. Assume that
their life span follows a normal distribution with mean = 100 years and standard deviation = 15

a) Find the probability that a randomly chose tortoise will live longer that 70 years.

b) What percentage of tortoises live longer that 125 years?

c) What proportion of fortoises live between 115 and 145 years?

d) Suppose that a particular zoo claims to have a tortoise older that 99% of all such tortoises. Find
the age of this tortoise.

e) A particular tortoise is 150 years old. Is this unusual? Explain why.

Problem 6 - USE THE Normal Approximation to the Binomial Distribution

In a study of 420,095 cell phone users in Denmark, it was found that 135 developed cancer of the brain
or nervous system. Assuming that cell phones have no effect, there is a 0.000340 probability of a
person developing cancer of the brain or nervous system. Estimate the probability that 135 or fewer
cases of such cancer in a group of 420,095.



Problem 8 - USE THE Normal Approximation to the Binomial Distribution
It is estimated that 3.5% of the general population will live mast their 90™ birthday. In a graduating
class of 753 high school seniors, what is the probability that....

a) 15 or more will live beyond their 90™ bday?

b) 30 or more will live beyond their 90™ bday?

c) Between 25 and 35 (inclusive) will live beyond their 90™ bday?
d) More than 40 will live beyond their 90™ bday

Problem 9
The heights of 18 year-old men are approximately normally distributed, with a mean 68 inches and a
standard deviation of 3 inches.

a) What is the probability that an 18-year old man selected at random is between 67 and 69 inches
tall?

b) If arandom sample of 9 18-year old men selected, what is the probability that the mean height
is between 67 and 69 inches?

¢) If arandom sample of 50 18-year old men selected, what is the probability that the mean height
is between 67 and 69 inches?

d) Compare your answers. Is the probability in part b) or part c) much higher or lower? Why would
you expect this?

Problem 10 - Please provide a sketch with appropriate labels
According to a US Today "Snapshot”, 26% of adults do not have any credit cards. A simple random
sample of 500 adults is obtained.
a) Describe the sampling distribution of sample proportions
b) Inarandom sample of 500 adults, what is the probability that less that 24% do not have credit
cards.
¢) Inarandom sample of 500 adults

Problem 11

In a recent survey of 4276 randomly selected households showed that 94% of them had telephones.
Using these results, construct a 99% confidence interval estimate of the true proportion of households
with telephones.



Problem 12

The music industry must adjust fo the growing practice of consumers downloading songs instead of
buying CD's. So, it becomes important to estimate the proportion of songs that are currently
downloaded. HOW MANY randomly selected song purchases must be surveyed to determine the
percentage that were obtained by downloading? Assume that we want to be 95% confident that the
sample is within ONE PERCENTAGE point of the true population percentage of the songs that are
downloaded. Let p=15%

Problem 13

A NAPA Auto Parts supplier wants information about how long car owner plan to keep their cars. A
random sample of 35 car owners results in X =7.01 yeas and S =3.74 years. Assume that the sample is
drawn from a normally distributed population. Find a 95% confidence interval estimate of the population
mean.

Problem 14
In a Gallup poll, 1025 randomly selected adults were surveyed and 29% of them said that they used the
Internet for shopping at least a few times a year.

a) Find the point estimate of the percentage of adults who use the Internet for shopping.

b) Find a 99% confidence interval estimate of the percentage of adults who use the
Internet for shopping

Problem 15

A researcher wishes to estimate within $300 the true average amount of money a county spends on road
repairs each year. If she wants to be 90% confident how large a sample is necessary? The standard
deviation is known to be $900.

Problem 16
A survey of 300 union members in New York State reveals that 112 favor the Republican candidate for
governor.

Construct a 97% confidence interval for the true population proportion of all New York State union
members who favor the Republican candidate.

Problem 17
Find the 98% confidence interval for the variance of annual earnings of coconut water vendors. A
sample of 9 vendors has a standard deviation of $800.

Problem 18

A simple random sample of size N =12 is drawn from a population that is normally distributed. The
sample variance is found to be 23.7. Construct a 90% confidence interval about the population standard
deviation.



Problem 19

Do you want to own your own candy store? With some interest in running your own business and a decent
credit rating, you can probably get a bank loan on startup cost for franchise such as Candy Express, The

Fudge Company, Karamel Korn and Rocky Mountain Chocolate Factory. Startup costs (in thousands) fro a
random sample of candy stores are given below

95 173 129 95 75 94 116 100 85

Find a 90% confidence interval for the population average (mean) startup cost for candy store franchise.



