
Homework #1 

 
1.1 Experimental Units Identify the experimental units on which the following 

variables are measured: 

a. Gender of a student 

b. Number of errors on a midterm exam 

c. Age of a cancer patient 

d. Number of flowers on an azalea plant 

e. Color of a car entering a parking lot 

 

1.2 Qualitative or Quantitative? Identify each variable as quantitative or 

qualitative: 

a. Amount of time it takes to assemble a simple puzzle 

b. Number of students in a first-grade classroom 

c. Rating of a newly elected politician (excellent, good, fair, poor) 

d. State in which a person lives 

 

1.3 Discrete or Continuous? Identify the following quantitative variables as 

discrete or continuous: 

a. Population in a particular area of the United States 

b. Weight of newspapers recovered for recycling on a single day 

c. Time to complete a sociology exam 

d. Number of consumers in a poll of 1000 who consider nutritional labeling on 

food products to be important 

 

1.9 New Teaching Methods An educational researcher wants to evaluate the 

effectiveness of a new 

method for teaching reading to deaf students. Achievement at the end of a 

period of teaching is measured by 

a student’s score on a reading test. 

a. What is the variable to be measured? What type of variable is it? 

b. What is the experimental unit? 

c. Identify the population of interest to the experimenter. 

 

1.11 Jeans A manufacturer of jeans has plants in California, Arizona, and 

Texas. A group of 25 pairs of jeans is randomly selected from the computerized 

database, and the state in which each is produced is recorded: 

CA AZ AZ TX CA 

CA CA TX TX TX 

AZ AZ CA AZ TX 

CA AZ TX TX TX 

CA AZ AZ CA CA 



a. What is the experimental unit? 

b. What is the variable being measured? Is it qualitative or quantitative? 

c. Construct a pie chart to describe the data. 

d. Construct a bar chart to describe the data. 

e. What proportion of the jeans are made in Texas? 

f. What state produced the most jeans in the group? 

g. If you want to find out whether the three plants produced equal numbers of 

jeans, or whether one produced more jeans than the others, how can you use the 

charts from parts c and d to help you? What conclusions can you draw from 

these data? 

 

1.13 Want to Be President? Would you want to be the president of the United 

States? Although many 

teenagers think that they could grow up to be the president, most don’t want the 

job. In an opinion poll conducted by ABC News, nearly 80% of the teens were 

not interested in the job.2 When asked “What’s the main reason you would not 

want to be president?” they gave these responses: 

Other career plans/no interest 40% 

Too much pressure 20% 

Too much work 15% 

Wouldn’t be good at it 14% 

Too much arguing 5% 

a. Are all of the reasons accounted for in this table? Add another category if 

necessary. 

b. Would you use a pie chart or a bar chart to graphically describe the data? 

Why? 

c. Draw the chart you chose in part b. 

d. If you were the person conducting the opinion poll, what other types of 

questions might you want to 

investigate? 

 

1.18 Construct a stem and leaf plot for these 50 measurements: 

3.1 4.9 2.8 3.6 2.5 4.5 3.5 3.7 4.1 4.9 

2.9 2.1 3.5 4.0 3.7 2.7 4.0 4.4 3.7 4.2 

3.8 6.2 2.5 2.9 2.8 5.1 1.8 5.6 2.2 3.4 

2.5 3.6 5.1 4.8 1.6 3.6 6.1 4.7 3.9 3.9 

4.3 5.7 3.7 4.6 4.0 5.6 4.9 4.2 3.1 3.9 

a. Describe the shape of the data distribution. Do you see any outliers? 

b. Use the stem and leaf plot to find the smallest observation. 

c. Find the eighth and ninth largest observations. 

 

1.19 Refer to Exercise 1.18. Construct a relative frequency histogram for the 

data. 



a. Approximately how many class intervals should you use? 

b. Suppose you decide to use classes starting at 1.6 with a class width of .5 (i.e., 

1.6 to < 2.1, 2.1 to < 2.6). Construct the relative frequency histogram for the 

data. 

c. What fraction of the measurements are less than 5.1? 

d. What fraction of the measurements are larger than 3.6? 

e. Compare the relative frequency histogram with the stem and leaf plot in 

Exercise 1.18. Are the shapes similar? 

 

1.25 Test Scores The test scores on a 100-point test were recorded for 20 

students: 

61 93 91 86 55 63 86 82 76 57 

94 89 67 62 72 87 68 65 75 84 

a. Use an appropriate graph to describe the data. 

b. Describe the shape and location of the scores. 

c. Is the shape of the distribution unusual? Can you think of any reason the 

distribution of the scores 

would have such a shape? 

 

(1.27). Education Pays Off 

Education pays off, according to a snapshot provided in a report to the city of 

Riverside by the Riverside County Office of Education. The average annual 

incomes for six different levels od education are shown in the table: 

 

Education Level Average Annual Income 

High school graduate 

Some college, no degree 

Bachelor's degree 

Master's degree 

Doctorate 

Professional (Doctor, Lawyer) 

$26,795 

29,095 

50,623 

63,592 

85,675 

101,375 

Source: U. S. Census Bureau 

 

a. What graphical methods could you see to describe the data? 

b. Select the method from part a) that you think best describe the data. 

c. How would you summarize the information that you see in the graph 

regarding educational levels and salary ? 

 



Homework #2 
 

(2.8). Tuna Fish 

An article in Consumer Reports gives the price - an estimated average for a 6-

ounce can or a 7.06-ounce pouch - for 14 different brands of water-packed light 

tuna, based on prices paid nationally in supermarkets: 

 

0.99   1.92     1.23    0.85   0.65   0.53    1.41 

1.12   0.63     0.67    0.69   0.60   0.60    0.66 

 

a. Find the average price for the 14 different brands of tuna. 

b. Find the median price for the 14 different brands of tuna. 

c. Based on your finding in parts a and b, do you think that the distribution of 

prices is skewed? Explain. 

 

2.10 Time on Task In a psychological experiment, the time on task was 

recorded for 10 subjects under a 5-minute time constraint. These measurements 

are in seconds: 

175 190 250 230 240 

200 185 190 225 265 

a. Find the average time on task. 

b. Find the median time on task. 

c. If you were writing a report to describe these data, which measure of central 

tendency would you use? Explain. 

 

2.11 Starbucks The number of Starbucks coffee shops in 18 cities within 20 

miles of the University of California, Riverside is shown in the following table 

(www.starbucks.com). 

16 7 2 6 4 

1 7 1 1 1 

3 2 11 1 

5 1 4 12 

a. Find the mean, the median, and the mode. 

b. Compare the median and the mean. What can you say about the shape of this 

distribution? 

c. Draw a dotplot for the data. Does this confirm your conclusion about the 

shape of the distribution from part b? 

 

(2.21). A distribution of measurements is relatively mound-shaped with mean 

50 and standard deviation 10. 

a. What proportion of the measurements will fall between 40 and 60? 

b. What proportion of the measurements will fall between 30 and 70? 



c. What proportion of the measurements will fall between 30 and 60? 

d. If a measurement is chosen at random from this distribution, what is the 

probability that it will be greater than 60? 

 

(2.22). A set of data has a mean of 75 and a standard deviation of 5. You know 

nothing else about the size of the data set or the shape of the data distribution. 

a. What can you say about the proportion of measurements that fall between 60 

and 90? 

b. What can you say about the proportion of measurements that fall between 65 

and 85? 

c. What can you say about the proportion of measurements that are less than 65? 

 

2.24 Packaging Hamburger Meat The data listed here are the weights (in 

pounds) of 27 packages of ground beef in a supermarket meat display: 

1.08 .99 .97 1.18 1.41 1.28 .83 

1.06 1.14 1.38 .75 .96 1.08 .87 

.89 .89 .96 1.12 1.12 .93 1.24 

.89 .98 1.14 .92 1.18 1.17 

a. Construct a stem and leaf plot or a relative frequency histogram to display the 

distribution of weights. Is the distribution relatively mound-shaped? 

b. Find the mean and standard deviation of the data set. 

c. Find the percentage of measurements in the intervals x ± s, x ± 2s, and x ± 3s. 

d. How do the percentages obtained in part c) compare with those given by the 

Empirical Rule? Explain. 

 

2.29 Survival Times A group of experimental animals is infected with a 

particular form of bacteria, and their survival time is found to average 32 days, 

with a standard deviation of 36 days. 

a. Visualize the distribution of survival times. Do you think that the distribution 

is relatively mound-shaped, skewed right, or skewed left? Explain. 

b. Within what limits would you expect at least 3/4 of the measurements to lie? 

2.30 Survival Times, continued Refer to Exercise 2.29. You can use the 

Empirical Rule to see why the distribution of survival times could not be 

mound-shaped.  

a. Find the value of x that is exactly one standard deviation below the mean. 

b. If the distribution is in fact mound-shaped, approximately what percentage of 

the measurements should be less than the value of x found in part a? 

c. Since the variable being measured is time, is it possible to find any 

measurements that are more than one standard deviation below the mean? 

d. Use your answers to parts b and c to explain why the data distribution cannot 

be mound-shaped. 

2.31 Timber Tracts To estimate the amount of lumber in a tract of timber, an 

owner decided to count the number of trees with diameters exceeding 12 inches 



in randomly selected 50-by-50-foot squares. Seventy 50-by-50-foot squares 

were chosen, and the selected trees were counted in each tract. The data are 

listed here: 

7 8 7 10 4 8 6 8 9 10 

9 6 4 9 10 9 8 8 7 9 

3 9 5 9 9 8 7 5 8 8 

10 2 7 4 8 5 10 7 7 7 

9 6 8 8 8 7 8 9 6 8 

6 11 9 11 7 7 11 7 9 13 

10 8 8 5 9 9 8 5 9 8 

a. Construct a relative frequency histogram to describe the data. 

b. Calculate the sample mean x_ as an estimate of m, the mean number of 

timber trees for all 50-by-50-foot squares in the tract. 

 

(2.42). Given the following data set: 8, 7, 1, 4, 6, 6, 4, 5, 7, 6, 3, 0. 

a. Find the five-number summary and the IQR. 

b. Calculate  ̅ and s. 

c. Calculate the z-score for the smallest and largest observations. Is either of 

these observations unusually large or unusually small? 

 



Homework #3, #4 

 

4.1 Tossing a Die An experiment involves tossing a single die. These are some 

events:  

A: Observe a 2 

B: Observe an even number 

C: Observe a number greater than 2 

D: Observe both A and B 

E: Observe A or B or both 

F: Observe both A and C 

a. List the simple events in the sample space. 

b. List the simple events in each of the events A through F. 

c. What probabilities should you assign to the simple events? 

d. Calculate the probabilities of the six events A through F by adding the 

appropriate simple-event probabilities. 

 

4.2 A sample space S consists of five simple events with these probabilities: 

P(E1) = P(E2) = .15;  P(E3) = .4; P(E4) = 2P(E5) 

a. Find the probabilities for simple events E4 and E5. 

b. Find the probabilities for these two events: 

A = {E1, E3, E4} 

B = {E2, E3} 

c. List the simple events that are either in event A or event B or both. 

d. List the simple events that are in both event A and event B. 

 

4.13 Tea Tasters A food company plans to conduct an experiment to compare 

its brand of tea with that of two competitors. A single person is hired to taste 

and rank each of three brands of tea, which are unmarked except for identifying 

symbols A, B, and C. 

a. Define the experiment. 

b. List the simple events in S. 

c. If the taster has no ability to distinguish a difference in taste among teas, what 

is the probability that the taster will rank tea type A as the most desirable? As 

the least desirable? 
 

 

(4.18). You have three groups of distinctly different items, four in the first 

group, seven in the second, and three in the third. If you select one item from 

each group, how many different triplets can you form? 

 

(4.21).  In how many ways can you select five  people from a group of eight if 

the order of selection is important? 



 

(4.22).  In how many ways can you select two  people from a group of 20 if the 

order of selection is not important? 

 

4.42 An experiment can result in one of five equally likely simple events, E1, 

E2, . . . , E5. Events A, B, and C are defined as follows: 

A: E1, E3                             P(A) = .4 

B: E1, E2, E4, E5               P(B) = .8 

C: E3, E4                            P(C) = .4 

Find the probabilities associated with these compound events by listing the 

simple events in each. 

a.            b.                  c.         d.                  e. B|C               f. A|B 

g.                        

 

4.43 Refer to Exercise 4.42. Use the definition of a complementary event to find 

these probabilities P(  )? Do the results agree with those obtained in Exercise 

4.42? 

 

4.44 Refer to Exercise 4.42. Use the definition of conditional probability to find 

these probabilities: a. P(A|B)              b. P(B|C).  

Do the results agree with those obtained in Exercise 4.42? 

 

4.45 Refer to Exercise 4.42. Use the Addition and Multiplication Rules to find 

these probabilities: 

a. P(   ) b. P(   ) c. P(   ). 

Do the results agree with those obtained in Exercise 4.42?  

 

4.46 Refer to Exercise 4.42. 

a. Are events A and B independent? 

b. Are events A and B mutually exclusive? 

 

(4.52). An experiment can result in one or both of events A and B with the 

probabilities shown in this probability table: 

 

 A A
C 

B 0.34 0.46 

B
C 

0.15 0.05 

Find the following probabilities: 

a. P(A)                                         b. P(B)                                     c. P(AB) 

d. P(AB)                                   e. P(A|B)                                 f. P(B|A)    

 

 



4.62 Smoking and Cancer A survey of people in a given region showed that 

20% were smokers. The probability of death due to lung cancer, given that a 

person smoked, was roughly 10 times the probability of death due to lung 

cancer, given that a person did not smoke. If the probability of death due to lung 

cancer in the region is .006, what is the probability of death due to lung cancer 

given that a person is a smoker? 

4.63 Smoke Detectors A smoke-detector system uses two devices, A and B. If 

smoke is present, the probability that it will be detected by device A is .95; by 

device B, .98; and by both devices, .94. 

a. If smoke is present, find the probability that the smoke will be detected by 

device A or device B or both devices. 

b. Find the probability that the smoke will not be detected. 

 

 

  



Homework #5 

 

(6.5). Find the following probabilities for the standard normal random variable 

z: 

a. P(-1.43 < z < 0.68)                                         b. P(0.58 < z < 1.74) 

c. P(-1.55 < z < -0.44)                                        d. P( z > 1.34) 

e. P( z < -4.32) 

 

6.6 Find these probabilities for the standard normal random variable z: 

a. P(z < 2.33) b. P(z < 1.645) 

c. P(z > 1.96) d. P(-2.58 < z < 2.58) 

 

6.7 a. Find a    such that P(    ) = .025. 

b. Find a    such that P(    ) = .9251. 

 

6.8 Find a    such that            = .8262. 

 

6.9 a. Find a    that has area .9505 to its left. 

b. Find a    that has area .05 to its left. 

 

6.10 a. Find a    such that              .90. 

b. Find a    such that             .99. 

 

6.18 Hamburger Meat The meat department at a local supermarket specifically 

prepares its “1-pound” packages of ground beef so that there will be a variety 

of weights, some slightly more and some slightly less than 1 pound. Suppose 

that the weights of these “1- pound” packages are normally distributed with a 

mean of 1.00 pound and a standard deviation of .15 pound. 

a. What proportion of the packages will weigh more than 1 pound? 

b. What proportion of the packages will weigh between .95 and 1.05 pounds? 

c. What is the probability that a randomly selected package of ground beef will 

weigh less than .80 pound? 

 

6.20 Christmas Trees The diameters of Douglas firs grown at a Christmas tree  

farm are normally distributed with a mean of 4 inches and a standard deviation 

of 1.5 inches. 

a. What proportion of the trees will have diameters between 3 and 5 inches? 

b. What proportion of the trees will have diameters less than 3 inches? 

c. Your Christmas tree stand will expand to a diameter of 6 inches. What 

proportion of the trees will not fit in your Christmas tree stand? 

 



6.23 Elevator Capacities Suppose that you must establish regulations 

concerning the maximum number of people who can occupy an elevator. A 

study of elevator occupancies indicates that if eight people occupy the elevator, 

the probability distribution of the total weight of the eight people has a mean 

equal to 1200 pounds and a standard deviation of 99 pounds. What is the 

probability that the total weight of eight people exceeds 1300 pounds? 1500 

pounds? (Assume that the probability distribution is approximately normal.) 

 

6.25 Sunflowers An experimenter publishing in the Annals of Botany 

investigated whether the stem diameters of the dicot sunflower would change 

depending on whether the plant was left to sway freely in the wind or was 

artificially supported.2 Suppose that the unsupported stem diameters at the base 

of a particular species of sunflower plant have a normal distribution with an 

average diameter of 35 millimeters (mm) and a standard deviation of 3 mm. 

a. What is the probability that a sunflower plant will have a basal diameter of 

more than 40 mm? 

b. If two sunflower plants are randomly selected, what is the probability that 

both plants will have a basal diameter of more than 40 mm? 

c. Within what limits would you expect the basal diameters to lie, with 

probability .95? 

d. What diameter represents the 90th percentile of the distribution of diameters? 

 

 

 

  



Homework #6 

 (8.16). Multimedia Kids 

Do our children spend as much time enjoying the outdoors and playing with 

family and friends as previous generations did? Or are our children spending 

more and more time glued to the television, computer and other multimedia 

equipment? A random sample of 250 children between the ages of 8 and 18 

showed that 170 children had a TV in their bedroom and that 120 of them had a 

video game player in their bedroom. 

a. Estimate the proportion of all 8- 18-year-olds who have a TV in their 

bedroom, and calculate the margin of error for your estimate. 

b. Estimate the proportion of all 8- 18-year-olds who have a video game player 

in their bedroom, and calculate the margin of error for your estimate. 

 

 (8.27). A random sample of n measurements is selected from a population with 

unknown mean  and known standard deviation  = 10. Calculate the width of a 

95% confidence interval for  for these values of n:  

a. n = 100                                  b. n = 200                            c. n= 400. 

 

 

(8.43). Teaching Biology 
In developing a standard for assessing the teaching of precollege sciences in the 

United States, an experiment was conducted to evaluate a teacher-developed 

curriculum, "Biology: A Community Context" (BACC) that was standard-

based, activity-oriented, and inquiry-centered. This approach was compared to 

the historical presentation through lecture, vocabulary, and memorized facts. 

Students were tested on biology concepts that featured biological. The perhaps 

not-so-starling results from a test on biology concepts, published in The 

American Biology Teacher, are shown in the following table. 

 

 Mean Sample 

Size 

Standard 

Deviation 

Pretest: All BACC classes 

Pretest: All Traditional 

Posttest: All BACC classes 

Posttest: All Traditional 

13.38 

14.06 

18.5 

16.5 

372 

368 

365 

298 

5.59 

5.45 

8.03 

6.96 

 

a. Find a 95% confidence interval for the mean score for the posttest for all 

BACC classes. 

b. Find a 95% confidence interval for the mean score for the posttest for all 

traditional classes. 

 



8.44. Hamburger Meat The meat department of a local supermarket chain 

packages ground beef using meat trays of two sizes: one designed to hold 

approximately 1 pound of meat, and one that holds approximately 3 pounds. A 

random sample of 35 packages in the smaller meat trays produced weight 

measurements with an average of 1.01 pounds and a standard deviation of 0.18 

pound. 

a. Construct a 99% confidence interval for the average weight of all packages 

sold in the smaller meat trays by this supermarket chain. 

b. What does the phrase “99% confident” mean? 

c. Suppose that the quality control department of this supermarket chain intends 

that the amount of ground beef in the smaller trays should be 1 pound on 

average. Should the confidence interval in part a concern the quality control 

department? Explain. 

 

8.45.  SUVs A sample survey is designed to estimate the proportion of sports 

utility vehicles being driven in the state of California. A random sample of 500 

registrations  are selected from a Department of Motor Vehicles database, and 

68 are classified as sports utility vehicles. 

a. Use a 95% confidence interval to estimate the proportion of sports utility 

vehicles in California. 

b. How can you estimate the proportion of sports utility vehicles in California 

with a higher degree of accuracy? 

 

8.46 The weight of a certain type of chicken eggs is given by the following 

table: 

X-Weight (g) 25-30 30-35 35-40 40-45 45-50 

Frequency 15 17 40 18 10 

Estimate the confidence interval for the average weight of chicken eggs with 

95% level of confidence given that the weight of eggs is a random variable 

having normal distribution.  

 

8.47 The size of an item produced by an automatic machine is a random 

variable having normal distribution.  After examining 25 specific 

products,  we obtain the following table: 

Size of item (cm) 20-22 22-24 24-26 26-28 30-32 

Number of items 3 7 10 3 2 

Find the confidence interval for average size of this type of product 95% 

reliability. 

 

8.48 You are the proprietor of a NYC boutique.  You want to know the average 
age of your customers.  You take a random sample of 25 customers which yields 
an average age of 32 with a standard deviation of 8.  You have reason to believe 



the distribution of ages is normally distributed.  Determine a 95% confidence 
interval for the age of your customers. 

 

8.49 A random sample of 61 children with working mothers showed that the 
children were absent an average of 5.3 days per term with a standard deviation 
of 1.8 days.  Provide a 99% confidence interval for the average number of days 
absent per term for all the children.  Explain the meaning of the confidence 
interval. 

 

8.50 The monthly starting salaries of students who receive an MBA degree have 
a standard deviation of $70.  What sample size should be selected so that there is 
a 90% confidence of estimating the mean monthly income within a sampling 
error of $15 or less? 
 
 

 

  



Homework #7 

  

9.13 Potency of an Antibiotic A drug manufacturer claimed that the mean 

potency of one of its antibiotics was 80%. A random sample of n = 100 

capsules were tested and produced a sample mean of x = 79.7% with a standard 

deviation of s = .8%. Do the data present sufficient evidence to refute the 

manufacturer’s claim? Let α = .05. 

a. State the null hypothesis to be tested. 

b. State the alternative hypothesis. 

c. Conduct a statistical test of the null hypothesis and state your conclusion. 

 

9.15 Does College Pay Off? An article in Time describing various aspects of 

American life indicated that higher educational achievement paid off! College 

grads work 7.4 hours per day, fewer than those with less than a college 

education.2 Suppose that the average work day for a random sample of n = 100 

individuals who had less than a four-year college education was calculated to be 

x = 7.9 hours with a standard deviation of s = 1.9 hours. Use the p-value 

approach to test the hypothesis that the average number of hours worked by 

individuals having less than a college degree is greater than individuals having a 

college degree. At what level can you reject   ? 

 

(9.16). What's Normal? 

What is normal, when it comes to people's body temperatures? A random 

sample of 130 human body temperatures, provided by Allen Shoemaker in the 

Journal of Statistical Education, had a mean of 98.28 degrees and a standard 

deviation of 0.73 degrees. Does the date indicate that the average body 

temperature for healthy human is different from 98.6 degrees, the usual average 

temperature cited by physicians and others? Test using both methods given in 

this section. 

a. Use the p-value approach with  = 0.05. 

b. Use the reject region approach with  = 0.05. 

c. Compare the conclusions from parts a) and b). Are they the same? 

 

9.21 Cure for the Common Cold? An experiment was planned to compare the 

mean time (in days) required to recover from a common cold for persons given 

a daily dose of 4 milligrams (mg) of vitamin C versus those who were not given 

a vitamin supplement. Suppose that 35 adults were randomly selected for each 

treatment category and that the mean recovery times and standard deviations for 

the two groups were as follows: 



 

a. Suppose your research objective is to show that the use of vitamin C reduces 

the mean time required to recover from a common cold and its complications. 

Give the null and alternative hypotheses for the test. Is this a one- or a two-

tailed test? 

b. Conduct the statistical test of the null hypothesis in part a and state your 

conclusion. Test using α = .05. 
 

(9.34) Plant Genetics 

A peony plant with red petals was crossed with another plant having streaky 

petals. A geneticist states that 75% of the offspring result from this cross will 

have red flowers. To test this claim, 100 seeds from this cross were collected 

and germinated, and 58 plants had red petals. 

a. What hypothesis should you use to test the geneticist's claim? 

b. Calculate the test statistic and its p-value. Use the p-value o evaluate the 

statistical significance of the results at the 1% level. 
 


