






Bonus Points

1.  A machine at Kasem Steel Corporation makes iron rods that are supposed to be 50 inches long.  However, the machine does not make all rods of exactly the same length.  It is known that the probability distribution of the lengths of rods made on this machine is normal with a mean of 50 inches and a standard deviation of 0.06 inches.  The rods that are either shorter than 49.85 inches or longer than 50.15 inches are discarded.  What percentage of the rods made on this machine are discarded?

2.  A newspaper article reported that the mean mathematics score on SAT for students from a local high school was 500 and that 20% of the students scored below 430.  Assume that the SAT scores for students from this school follow a normal distribution.
a.  Find the standard deviation of the mathematics SAT scores for students from this school.
b.  Find the percentage of students at this school whose mathematics SAT scores were above 520.

3.  The test scores for 300 students were entered into a computer, analyzed, and stored in a file.  Unfortunately, someone accidentally erased a major portion of this file from the computer.  The only information that is available is that 30% of the scores were below 65 and 15% of the score were above 90.  Assuming the scores are normally distributed, find their mean and standard deviation.

4.  A television reporter is covering the election for mayor of a large city and will conduct an exit poll (interviews with voters immediately after they vote) to make an early prediction of the outcome.  Assume that the eventual winner of the election will get 60% of the votes.
a.  What is the probability that  a prediction based on an exit poll of a random sample of 25 votes will be correct?  In other words,  what is the probability that 13 or more of the 25 voters in the sample will have voted for the eventual winner?
b.  How large a sample would the reporter have to take so that the probability of correctly predicting the outcome would be 0.95 or higher?

5.  Otto is trying out for the javelin throw to compete in the Olympics.  The lengths of his javelin throws are normally distributed with a mean of 290 ft and a standard deviation of 10 ft.  What is the probability that the total length (sum of the 3)  of his throws will exceed 885 ft?





Chapter 7 Normal Distribution Homework

1.  Find the area under the standard normal curve
a.  between z=0 and z=1.95
b.  between z=0 and z= -1.85
c.  between z=1.15 and 2.37

2.  Find the area under the standard normal curve
a.  to the right of z=1.73
b.  to the right of z = -0.65

3.  Determine the following probabilities for the standard normal distribution
a.  P(-1.83 < z < 2.57)
b.  P(z > 1.48)

4.  Find the z values for each of the following x values for a normal distribution with m=30 and s=5
a.  x=39
b.  x=17
c.  x=22
d.  x=42

5.  Find the following areas under a normal distribution curve with m=20 and s=4
a.  area between x=20 and x=27
b.  area from x=23 to x=25
c.  area between x=9.5 and x=17

6.  According to data from the NPD Group, consumers planned to spend an average of $655 on holiday shopping in 2004.  Assume that for the next holiday season, shoppers planned expenditures will be normally distributed with a mean of $810 and a standard deviation of $155.  Find the probability that the planned expenditure for the next holiday season of a randomly selected shopper is
a.  more than $1000
b.  between $620 and $940


7.  According to the records of an electric company serving the Boston area, the mean electric consumption for all households during winter is 1650 kilowatt-hours per month.  Assume that the monthly electric consumption during winter by all households in this area have a normal distribution with a mean of 1650 kw-hr and a standard deviation of 320 kw-hr.
a.  Find the probability that the monthly elecric consumption during winter by a randomly selected household from this area is less than 1850 kw-hr.
b.  What percentage of the households in this area have a monthly elecric consumption of 900 to 1340 kw-hr?

8.  Let x  be a continuous random variable that follows a normal distribution with a mean of 200 and a standard deviation of 25
a.  Find the value of x so that the area under the normal curve to the left of x is approximately 0.6330
b.  Find the value of x so that the area under the normal curve to the right of x is approximately 0.05
c.  Find the value of x so that the area under the normal curve to the right of x is approximately 0.8051
d.  Find the value of x so that the area under the normal curve to the left of x is approximately 0.0150
e.  Find the value of x so that the area under the normal curve between m and x is 0.4525 and the value of x is less than m
f.  Find the value of x so that the area under the normal curve between m and x is approximately 0.4800 and the value of x is greater than m

9.  Fast Auto Service provides oil and lube service for cars.  It is known that the mean time taken for oil and lube service at this garage is 15 min per car and the standard deviation is 2.4 min.  The management wants to promote the business by guaranteeing a maximum waiting time for its customers.  If a customer’s car is not serviced within that period, the customer will receive a 50% discount on the charges.  The company wants to limit this discount to at most 5% of the customers.  What should the maximum guaranteed waiting time be?  Assume that the times taken for oil and lube service for all cars have a normal distribution.

Answers (assume you are using the calculator):
1.  a: 0.4744   b: 0.4678   c:  0.1162 
2.  a:  0.0418   b. 0.7422 
3.  a:  0.9613   b:  0.0694
4.  a:  1.80   b:  -2.60   c:  -1.60   d:  2.40
5.  a:  0.4599   b:  0.1210   c:  0.2223
6.  a:  0.1101   b:  0.6890
7.  a:  0.7340   b:  15.68%
8.  a:  208.50   b:  241.12   c:  178.50   d:  145.75   e:  158.26   f:  251.34
9.  ~19 min


CHAPTER 7 Sampling Distribution Homework

1.  Consider a large population with m=60 and s=10.  Assuming n/N < 0.05, find the mean and standard deviation of the sample mean  for a sample of 
a.  18     b.  90

2.  A population of N=5000 has s=25.  In each of the following cases, which formula will you use to calculate the standard deviation of the sample mean and then use the appropriate formula to calculate it for each of these cases.:
a.  n=300     b.  n=100

3.  For an infinite population, m=125 and s=36
a.  For a sample selected from this population, the standard deviation of the mean is 3.6.  Find the sample size.
b.  For a sample selected from this population, the standard deviation of the mean  2.25.  Find the sample size.

4.  The mean monthly out-of-pocket cost of prescription drugs for all senior citizens in a city is $320 with a standard deviation of $72.  Let x-bar be the mean of such costs for a random sample of 25 senior citizen from this city.  Find the mean and standard deviation of the sampling distribution of x-bar.

5.  Suppose the standard deviation of recruiting costs per player for all female basketball players recruited by all public universities in the Midwest is $605.  Let x-bar be the mean recruiting cost for a sample of a certain number of such players.  What sample size will give the standard deviation of x-bar equal to $55?

6.  In a highway construction zone with a posted speed limit of 40 mph, the speeds of all vehicles are normally distributed with a mean of 46 mph and a standard deviation of 3 mph.  Let x-bar be the mean speed of a random sample of 20 vehicles traveling through this construction zone.  Calculate the mean and standard deviation of x-bar and describe the shape of its sampling distribution.

7.  Let x be a continuous random variable that has a normal distribution with m=48 and s=8. Find the probability that the sample mean for a random sample of 16 taken from this population will be:
a.  between 49.6 and 52.2   
b.  more than 45.7



8.  According to the Connecticut Council on Problem Gambling, problem gamblers in Connecticut have an average of $16842 in gambling debts.   Assume that the current gambling debts of all problem gamblers in Connecticut have a normal distribution with a mean of $16842 and a standard deviation of $3600.  Find the probability that the mean gambling debt of a random sample of 225 problem gamblers from Connecticut is
a.  between $16450 and $17120
b.  within $300 of the population mean
c.  greater than the population mean by at least $200

9.  In a population of 5000 subjects, 600 posses a certain characteristic.  A sample of 120 subjects selected from this population contains 18 subjects who possess the same characteristic.  What are the values of the population and sample proportions?

10.  In a population of 9500 subjects, 75% have a certain characteristic.  In a sample of 400 subjects selected from this population, 78% possess the same characteristic.  How many subjects in the population and sample, respectively, possess this characteristic?

11.  According to the U.S. Department of Health and Human Services, 44% of Americans take at least one prescription drug regularly.  Assume that this percentage is true for the current population of Americans, and let p-hat be the proportion of Americans who take at least one prescription drug regularly in a sample of 900.  Find the probability that the value of p-hat is
a.  between 0.43 and 0.46
b.  greater than 0.48

12. The amounts of telephone bills for all households in a large city have a distribution that is skewed to the right with a mean of $96 and a standard deviation of $27.  Let x-bar be the mean amount of telephone bills for a random sample of 90 households selected from this city.  Calculate the mean and standard deviation of x-bar and describe the shape of its sampling distribution.

Answers (assume you are using the calculator)
1.   a 60, 2.357     b 60, 1.054                                 11. a .6138    b .0078
2.   a  1.399     b  2.500                                           12  $96, $2.846, ~normal
3.   a 100   b 256
4.   $320, $14.40
5.  121
6.  46, 0.671, normal
7.   a  .1940   b .8749
8.  a  .8254   b .7887   c  .2023
9.  .12, .15
10.  7125,312
 

