
Exam 1 Problem Solving Questions [100 pts]
1. [13 pts] The following is a frequency distribution of grades for a statistics examination. Treating these data as a sample, compute the following statistics in part a and part b.

	Exam Score
	Frequency

	40-49
	3

	50-59
	5

	60-69
	11

	70-79
	22

	80-89
	15

	90-99
	6


a. What is the mean exam score? [5 pts]
b. Compute the variance and the standard deviation of the exam score. [8 pts]
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________________
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________________
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________________
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. [23 pts] The following data represent the daily demand (y in thousands of units) and the unit price (x in dollars) for a product. 
	Daily Demand (y)
	Unit Price (x)

	47
	1

	39
	3

	35
	5

	44
	3

	34
	6

	20
	8

	15
	16

	30
	6


a. What is the median of the sample data collected for unit price? [2 pts]
__________________________________________________________________________________________________________________________________________________________________________

b.
What is the mode of the sample data collected for unit price? [2 pts]
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

c.
What is the interquartile range of the sample data collected for unit price? [2 pts]
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

d. What is the standard deviation of the sample data collected for unit price? [2 pts]
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________________

e. What is the skewness of the sample data collected for unit price? Interpret its meaning. [3 pts]
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

f. Is there any outlier in the sample data collected for both variables daily demand and unit price? Why? [4 pts]
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

g. Compute and interpret the sample covariance between daily demand and unit price. [4 pts]
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________________________________________________________________

h. Compute the sample correlation coefficient between daily demand and unit price. What does this value tell us about the relationship between daily demand and unit price?? [4 pts]
_____________________________________________________________________________________

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________________

3. [19 pts] The mean television viewing time for Americans is 15 hours per week. Suppose a sample of 81 Americans is taken to further investigate viewing habits. Assume the population standard deviation for weekly viewing time is σ= 4.5 hours.
a. What is the probability the sample mean will be within 0.5 hour of the population mean? [4 pts]
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________________
_____________________________________________________________________________________
b. What is the probability the sample mean will be greater than 16 hours per week? [4 pts]
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________________
c. What is the probability the sample mean will be less than 12 hours per week? [4 pts]
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________________
_____________________________________________________________________________________
d. Based on this sampling distribution, 10% of people with the longest television viewing time are suggested to spend less time on TV. What is the minimum number of hours they spend on TV? [4 pts]
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________________
_____________________________________________________________________________________
e. What is the probability the sample mean will be within 0.5 hour of the population mean if a sample of 100 Americans is taken to further investigate viewing habits? [3 pts]
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________________
_____________________________________________________________________________________
4. [12 pts] A researcher reports survey results by stating that the standard error of the mean is 15. The population standard deviation is 225.
a. How large was the sample used in this survey? [5 pts]
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________________
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________________
_____________________________________________________________________________________
b. What is the probability that the point estimate was within 30 of the population mean? [7 pts]
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________________
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________________

5. [33 pts] The U.S. Energy Administration reported that the mean price for a gallon of regular gasoline in the United States was $2.357 (U.S. Energy Administration, January 30, 2006). Data for a sample of regular gasoline prices at 15 service stations in the Lower Atlantic states are listed below. 
	Price (cents per gallon)

	232.5

	227.7

	237.4

	235.9

	234.1

	239.1

	241.0

	238.4

	232.9

	237.3

	228.8

	231.5

	236.5

	235.6

	227.1


a. Conduct a hypothesis test to determine whether the mean price for a gallon of gasoline in the Lower Atlantic states is greater than the national mean. Use α = .03 for the level of significance.

(a1)  Formulate the null and alternative hypotheses that can be used to determine whether the mean price for a gallon of gasoline in the Lower Atlantic states is greater than the national mean. (fill in the blanks below). [2 pts]
H0 = ____________

Ha = ____________

(a2) What is the test statistic? [4 pts]
(a2.1) Write down the formula calculating the test statistic: _____________________________________
(a2.2) Start your calculation here: _________________________________________________________

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

(a3) What is the p-value? (If you use Excel, provide the function you use) [5 pts]
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

(a4) What is the critical value based on α = 0.03? (If you use Excel, provide the function you use) [5 pts]
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

(a5) Use α = 0.03. Provide the result of the hypothesis test.
(5.1) What is the rejection rule you use for the hypothesis test? [1 pt]
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
(5.2) Do you reject or not reject H0? [1 pt]
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
(5.3) What is your conclusion? Interpret the meaning of the conclusion. [2 pt]
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

b. Given that the population has a normal distribution, develop a 95% confidence interval for the population mean price for a gallon of regular gasoline in the United States using the sample entries. 
(b1) What is the point estimate? [2 pts]
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

 (b2) What is the standard error of the mean? [2 pts]
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

 (b3) What is the margin of error? [2 pts]
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

(4) What is the 95% confidence interval estimation? [2 pts]
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

c. Using the 95% confidence interval estimate from part b, conduct a hypothesis test to determine whether the mean price for a gallon of gasoline in the Lower Atlantic states equals to the national mean. What is your conclusion? Use α = .05 for the level of significance. [5 pts]
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
1

