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Chapter 2 

Sets and Counting 

SOLUTIONS 

Fill-in-the-Blank Questions 

 

Q-1. An _________________ is any planned process that generates observations.  

ANSWER: experiment 

Q-2. The _____________ of an experiment is the set of all possible outcomes of that experiment. 

ANSWER: sample space 

Q-3. An ______________ is any collection (subset) of outcomes contained in the sample space.  

ANSWER: event 

Q-4. An event is said to be ____________ if it consists of exactly one outcome, and ____________ 

if it consists of two or more outcomes.  

ANSWER: simple, compound 

Q-5. Let A = {1,2,3,4} and B = {3,4,5,6,}, then {___________________}A B  .  

ANSWER: 1, 2, 3, 4, 5, 6. 

Q-6. A pictorial representation of events and manipulations with events is obtained by using 

________________.  

ANSWER: Venn diagrams 

Q-7. If A = {3, 5, 7} and B = {2, 4, 6}, then A and B are said to be _____________ or 

_____________ events.  

ANSWER: mutually exclusive, disjoint. 

Q-8. If the first element of an ordered pair can be selected in 6 ways, and for each of these 6 ways the 

second element of the pair can be selected in 4 ways, then the number of pairs is 

__________________. 
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ANSWER: 24 

 

Q-9. If a six-sided die is tossed three times in succession, then there are _____________ possible 3-

tuples.  

ANSWER: 216 

Q-10. Any ordered sequence of k objects taken from a set of n distinct objects is called a 

________________ of size k of the objects. 

ANSWER: permutation 

Q-11. Given a set of n distinct objects, any unordered subset of size k of the objects is called a 

________________.  

ANSWER: combination 
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Multiple-Choice Questions 

Q-12. Which of the following statements is always true? 

A. The complement of an event A, denoted by A , is the set of all outcomes in the sample space 

that are not contained in A. 

B. The union of two events A and B, denoted by A B , is the event consisting of all outcomes 

that are in both events. 

C. The intersection of two events A and B, denoted by A B , is the event consisting of all 

outcomes that are either in A or in B. 

D. All of the above 

ANSWER: A 

Q-13. Which of the following statements is correct? 

A. The term probability refers to the study of certainty. 

B. With sample space S = {1,2,3,4,5,6}, and event A = {3,4,5,6}, then A  = {1,2,3,4}. 

C. When events A and B have no outcomes in common, they are said to be mutually exclusive 

or disjoint events. 

D. None of the above 

ANSWER: C 

Q-14. The sample space for the experiment in which a six-sided die is thrown twice consists of how 

many outcomes? 

A. 6  

B. 36  

C. 12  

D. 24  

ANSWER: B 

Q-15. Which of the following is true for events M and N? 

A. ( )M N M N      

B. ( )M N M N      

C. Neither A nor B is true 

D. Both A and B are true 
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ANSWER: D 

 

Q-16. A homeowner doing some remodeling requires the services of both a plumbing contractor and 

an electrical contractor.  If there are 15 plumbing contractors, and 10 electrical contractors 

available in the area, in how many ways can the contractors be chosen? 

A. 15 

B. 10 

C. 25 

D. 150 

ANSWER: D 

Q-17. How many permutations of size 3 can be constructed from the set (A, B, C, D, E)?   

A. 60 

B. 20 

C. 15 

D. 8 

ANSWER: A 

Q-18. How many combinations of size 4 can be formed from a set of 6 distinct objects? 

A. 36 

B. 24 

C. 15 

D. 10 

ANSWER: C 

Q-19. Which of the following statements is true? 

A. The number of combinations of size k from a particular set is larger than the number of 

permutations.  

B. The number of combinations of size k from a particular set is smaller than the number of 

permutations. 

C. The number of combinations of size k from a particular set is equal to the number of 

permutations.  

D. None of the above  

ANSWER: B 
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Q-20. An experiment consists of three stages.  There are five ways to accomplish the first stage, four 

ways to accomplish the second stage, and three ways to accomplish the third stage. The total 

number of ways to accomplish the experiment is  

A. 60 

B. 20 

C. 15 

D. 12 

ANSWER: A 

Q-21. In many counting and probability problems, a useful configuration that can be used to represent 

pictorially all the possibilities (sample space and probabilities) is the 

A. product rule for ordered pairs 

B. histogram 

C. Venn diagram 

D. tree diagram 

ANSWER: D 
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Applied and Computational Questions 

Q-22. Each of a sample of four home mortgages is classified as fixed rate (F) or variable rate (V). 

    

a. What are the 16 outcomes in S? 

b. Which outcomes are in the event that exactly two of the selected mortgages are fixed rate? 

c. Which outcomes are in the event that all four mortgages are of the same type? 

d. Which outcomes are in the event that at most one of the four is a variable-rate mortgage?  

e. What the union of the events is in parts (c) and (d), and what is the intersection of these two 

events? 

f. What are the union and intersection of the two events in parts (b) and (c)? 

ANSWER: 

a.  

Home Mortgage Number 

 

Outcome 1 2 3 4 

1 F F F F 

2 F F F V 

3 F F V F 

4 F F V V 

5 F V F F 

6 F V F V 

7 F V V F 

8 F V V V 

9 V F F F 

10 V F F V 

11 V F V F 

12 V F V V 

13 V V F F 

14 V V F V 

15 V V V F 

16 V V V V 

 

b. Outcome numbers 4, 6, 7, 10, 11,13 

c. Outcome numbers 1, 16 

d. Outcome numbers 1, 2, 3, 5, 9 
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e. The Union: outcomes 1, 2, 3, 5, 9, 16.  The Intersection: 

outcome 1. 

f. The Union: outcomes 1, 4, 6, 7, 10, 11, 13, 16.  The 

Intersection:  this cannot happen.  (There are no outcomes 

in common): bc = . 

 

Q-23. Suppose that vehicles taking a particular freeway exit can turn right (R), turn left (L), or go 

straight (S).  Consider observing the direction for each of three successive vehicles. 

a. List all outcomes in the event A that all three vehicles go in the same direction. 

b. List all outcomes in the event B that all three vehicles take different directions. 

c. List all outcomes in the event C that exactly two of the three vehicles turn right. 

d. List all outcomes in the even D that exactly tow vehicles go in the same direction. 

e. List outcomes in D , CD, and CD. 

ANSWER: 

a. Event A = {RRR, LLL, SSS}. 

b. Event B = {RLS, RSL, LRS, LSR, SRL, SLR}. 

c. Event C = {RRL, RRS, RLR, RSE, LRR, SRR}. 

d. Event D = {RRL, RRS, RLR, RSE, LRR, SRR, LLR, LLS, LRL, LSL, 
RLL, SLL, SSR, SSL, SRS, SLS, RSS, LSS} 

e. Event D contains outcomes where all cars go the same 

direction, or they all go different directions: D = {RRR, 
LLL, SSS, RLS, RSL, LRS, LSR, SRL, SLR}. 

Because Event D totally encloses Event C, the compound event 

CD = D. Therefore, CD = {RRL, RRS, RLR, RSR, LRR, SRR, 

LLR, LLS, LRL, LSL, RLL, SLL, SSR, SSL, SRS, SLS, RSS, LSS}. 

Using similar reasoning, we see that the compound event CD 

= C. Therefore, CD = {RRL, RRS, RLR, RSR, LRR, SRR}. 

Q-24. A college library has five copies of a certain text on reserve.  Two copies (1 and 2) are first 

printings, and the other three (3, 4, and 5) are second printings.  A student examines these books 

in random order, stopping only when a second printing has been selected.  One possible 

outcome is 4, and another is 125. 

a. List the S. 

b. Let A denote the event that exactly one book must be examined.  What outcomes are in A? 

c. Let B be the event that book 4 is the one selected.  What outcomes are in B? 

d. Let C be the event that book 2 is not examined.  What outcomes are in C? 
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ANSWER: 

a. We have 

Outcome Number Outcome 

1 123 

2 124 

3 125 

4 213 

5 214 

6 215 

7 13 

8 14 

9 15 

10 23 

11 24 

12 25 

13 3 

14 4 

15 5 

b. Outcome numbers 13, 14, 15, so A={3, 4, 5} 

c. Outcome numbers 2, 5, 8, 11, 14 so B={124, 214, 14, 24, 4} 

d. Outcome numbers 7, 8, 9, 13, 14, 15 so C={13, 14, 15, 3, 4, 5} 

 

Q-25. The Department of Statistics at a state university in California has just completed voting by 

secret ballot for a department head.  The ballot box contains four slips with votes for candidate 

A and three slips with votes for candidate B.  Suppose these slips are removed from the box one 

by one. 

a. List all possible outcomes. 

b. Suppose a running tally is kept as slips are removed.  For what outcomes does A remain ahead of 

B throughout the tally? 

ANSWER: 

a. S = {BBBAAAA, BBABAAA, BBAABAA, BBAAABA, BBAAAAB, BABBAAA, 

BABABAA, BABAABA, BABAAAB, BAABBAA, BAABABA, BAABAAB, BAAABBA, 

BAAABAB, BAAAABB, ABBBAAA, ABBABAA, ABBAABA, ABBAAAB,    ABABBAA, 

ABABABA, ABABAAB, ABAABBA, ABAABAB, ABAAABB,    AABBBAA, AABBABA, 
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AABBAAB, AABABBA, AABABAB, AABAABB,    AAABBBA, AAABBAB, AAABABB, 

AAAABBB}.  

b. {AAAABBB, AAABABB, AAABBAB, AABAABB, AABABAB} 

 

Q-26. Student Engineers Council at an Indiana college has one student representative from each of the 

five engineering majors (civil, electrical, industrial, materials, and mechanical).  In how many 

ways can 

a. Both a council president and a vice president be selected? 

b. A president, a vice president, and a secretary be selected? 

c. Two members be selected for the President’s Council? 

ANSWER: 

a. (5)(4) = 20 (5 choices for president, 4 remain for vice 
president) 

b. (5)(4)(3) = 60 

c. 
5 5!

10
2 2!3!

 
  

 
 (No ordering is implied in the choice). 

Q-27. A real estate agent is showing homes to a prospective buyer.  There are ten homes in the desired 

price range listed in the area. The buyer has time to visit only four of them. 

a. In how many ways could the four homes be chosen if the order of visiting is 

considered? 

b. In how many ways could the four homes be chosen if the order is disregarded? 

c. If four of the homes are new and six have previously been occupied and if the four 

homes to visit are randomly chosen, what is the probability that all four are new?  (The 

same answer results regardless of whether order is considered.) 

ANSWER: 

a. (10)(9)(8)(7) = 5040 

b. 
10 10!

210
4 4!6!

 
  

 
. 

c. P(all 4 are new) = (# of ways of visiting all new)/(# of ways 

of visiting) =

4

4

10

4

 
 
 

 
 
 

 = 
1

210
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Q-28. An experimenter is studying the effects of temperature, pressure, and type of catalyst on 

yield from a certain chemical reaction.  Three different temperatures, four different 

pressures, and five different catalysts are under consideration. 

a. If any particular experimental run involves the use of a single temperature, pressure, and 

catalyst, how many experimental runs are possible? 

b. How many experimental runs are there, that involve use of the lowest temperature and 

two lowest pressures? 

 

ANSWER: 

a. n1 = 3, n2 = 4, n3 = 5, so n1 x n2 x n3 = 60 runs 

b. n1 = 1, (just one temperature), n2 = 2, n3 = 5 implies that 

are 10 such runs.  
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Chapter 1 

Overview and Descriptive Statistics 

SOLUTIONS 

Fill-in-the-Blank Questions 

 

 

1. A well-defined collection of objects constitutes a ______________ of interest. 

ANSWER: population 

2. Certain characteristics of the objects in a population may be _____________ such as type of 

malfunction or it may be _______________ such as age of a graduating engineer.  

ANSWER: categorical, numerical 

3. A _______________ is any characteristic whose value may change from one object to another in 

the population.  

ANSWER: variable 

4. _______________ statistics involves summarizing and describing important features of the data.  

ANSWER: Descriptive 

5. The number of observations in a single sample, denoted by n, is referred to as the 

________________.  

ANSWER: sample size 

6. In a stem-and-leaf display, the __________ digit(s) is (are) the stem(s), whereas the __________ 

digit(s) is (are) the leaf (or leaves).  

ANSWER: leading, trailing 

7. A ___________ plot combines a time-series plot with a stem-and-leaf display.  

ANSWER: digidot 
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8. A ____________ variable x almost results from counting, in which case possible values are 0, 1, 

2,….. or some subset of these integers.  

ANSWER: discrete 

9. The number of traffic citations a person received during the last year is not an example of a 

____________ variable.  

ANSWER: continuous 

10. A histogram is ____________ if the left half is a mirror image of the right half.  

ANSWER: symmetric 

11. Just as x  represents the average value of the observations in a sample, the average of all values 

in the population is represented by the Greek letter _______.  

ANSWER:   

12. The median of the data set 8, 20, 18, 8, 9, 16, 10, and 12 is ___________.  

ANSWER: 11 

13. A 5% trimmed mean would be computed by eliminating the smallest_____________% and the 

largest __________% of the sample values, and then averaging the remaining data values.  

ANSWER: 5, 5 

14. If a sample of 100 computer owners reveals that 32 owned their computer at least 3 years, then 

we might use _____________ as a point estimate of the proportion of all owners who have 

owned their computer at least 3 years.  

ANSWER: 0.32 

15. The ____________, _____________, and ____________ are the three most common measures 

of location.  

ANSWER: mean, median, mode 

16. The simplest measure of _____________ in a sample is the _____________, which is the 

difference between the largest and smallest sample values.  

ANSWER: variability, range 

17. Sum of the deviations from the mean; namely ( ),
n

i

i i

x x


 is always __________.  

ANSWER: zero 

18. The __________ __________ is always the positive square root of the variance. 
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ANSWER: standard deviation 

19. The sample variance of the data set 5, 5, 5, 5, and 5 is ______________.  

ANSWER: zero 

20. For a sample of size 4, if 1 2 310, 8,  and 6,x x x x x x        then the sample variance is 

equal to ______________.  

ANSWER: 72 

21. If 2 16 and 3  for all 1,2,...., ,x i is y x i n    then the sample variance of the y’s is __________.  

ANSWER: 144 

22. A measure of spread that is resistant to outliers is the __________ __________, which is the 

difference between the upper fourth and the lower fourth. 

ANSWER: fourth spread 
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Multiple-Choice Questions 

23. When desired information is available for all objects in the population, we have what is called a 

A. population 

B. sample 

C. census 

D. stem-and-leaf display 

ANSWER: C 

24. Which of the following are examples of a variable? 

A. Gender of a high school graduate 

B. Number of major credit cards a person has 

C. Type of automobile transmission 

D. All of the above 

ANSWER: D 

25. Which of the following statements are correct? 

A. Color of ten automobiles recently purchased at a certain dealership is an example of a 

univariate data set.  

B. Height and weight for each basketball player on Michigan State University team is an 

example of bivariate data set. 

C. The systolic blood pressure, diastolic blood pressure, and serum cholesterol level for 

each patient participating in a research study is an example of multivariate data set.  

D. None of the above statements is correct.  

E. All of the above statements are correct.  

ANSWER: E 

26. Which of the following statements are correct? 

A. Probability reasons from the population to the sample (deductive reasoning), whereas 

inferential statistics reasons from the sample to the population (inductive reasoning). 

B. Hypothesis testing and estimation by confidence intervals are the least important types of 

inferential statistical procedures. 

C. In a probability problem, properties of the population under study are assumed to be 

unknown. 

D. In a statistics problem, characteristics of a sample are assumed to be unknown. 

ANSWER: A 
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27. Which of the following statements are false?  

A. In enumerative studies, interest is focused on a finite, identifiable, unchanging collection 

of individuals or objects that make up a population. 

B. “All companies listed on the New York Stock Exchange” is an example of a sample. 

C. A sampling frame is a listing of the individuals or objects to be sampled. 

D. "All possible yields (in grams) from a certain chemical reaction carried out in a 

laboratory" is an example of conceptual or hypothetical population. 

ANSWER: B 

28. Which of the following statements are correct? 

A. In general, a stem-and-leaf display based on between 15 and 25 stems is recommended. 

B. The observation x1 in any numerical data set x1, x2, …, xn is the smallest observation in 

the set, whereas the observation xn is the largest. 

C. A quick way to obtain an informative visual representation of a numerical data set is to 

construct a stem-and-leaf display. 

D. A stem-and-leaf display shows the order in which observations were obtained. 

E. All of the above 

ANSWER: C 

29. Which of the following statements are false? 

A. A time-series plot is a graphical representation of the observations in a data set over time. 

B. A dotplot is an attractive summary of numerical data when the data set is reasonably 

large or there are relatively many distinct data values. 

C. A dotplot gives information about location, spread, extremes, and gaps in a data set. 

D. Multiplying a relative frequency by 100 gives a percentage. 

ANSWER: B 

30. Which of the following statements are false? 

A. A variable is continuous if its set of possible values either is finite or else can be listed in 

an infinite sequence in which there is a first number, a second number, and so on. 

B. Continuous variables arise from making measurements. 

C. The frequency of any particular observation of a discrete variable x is the number of 

times that value occurs in the data set. 
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D. In theory, the relative frequencies should sum to 1.0, but in practice the sum may differ 

slightly from 1.0 due to rounding. 

E. None of the above.  

ANSWER: A 

31. Which of the following statements are correct?  

A. Constructing a histogram for continuous data (measurements) entails subdividing the 

measurement axis into a suitable number of class intervals or classes, such that each 

observation is contained in exactly one class. 

B. The reaction time to a particular stimulus is an example of a discrete variable. 

C. Constructing a histogram for discrete data is generally not different from constructing a 

histogram for continuous data. 

D. The total area of all rectangles in a density histogram is 100. 

ANSWER: A 

32. Which of the following statements regarding histograms are correct? 

A. A unimodal histogram is one that rises to a single peak and then declines, whereas a 

bimodal histogram is one that has two different peaks. 

B. A unimodal histogram is positively skewed if the right or upper tail is stretched out 

compared to the left or lower tail. 

C. A unimodal histogram is negatively skewed if the left or lower tail is stretched out 

compared to the right or upper tail. 

D. A histogram is symmetric if the left half is a mirror image of the right half. 

E. All of the above 

ANSWER: E 

33. A histogram that is negatively skewed is  

A. skewed to the right 

B. skewed to the left 

C. a histogram with exactly two peaks 

D. symmetric 

ANSWER: B 

34. Which of the following statements are false?  
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A. A physical interpretation of the sample mean x demonstrates how it measures the 

location (center) of a sample. 

B. The sample median, represented by ,x  is the middle value when the observations are 

ordered from smallest to largest. 

C. The sample median is very sensitive to extremely small or extremely large data values 

(outliers). 

D. The sample mean is very sensitive to extremely small or extremely large data values 

(outliers).  

ANSWER: C 

35. Which of the following is not a measure of location?  

A. The mean 

B. The median 

C. The mode 

D. The variance 

E. All of the above 

ANSWER: D 

36. Which of the following statements are true? 

A. The population mean µ and population median    will not generally be equal to one 

another. 

B. There are four quartiles; they divide the data set into four equal parts. 

C. A 10% trimmed mean would be computed by eliminating the smallest 5% and the largest 

5% of the sample values and then averaging what is leftover. 

D. All of the above. 

ANSWER: A 

37. Which of the following statements are true? 

A. Generally speaking, using a trimmed mean with a moderate trimming proportion 

(between 5% and 25%) will yield a measure that is neither as sensitive to outliers as the 

mean, nor as insensitive as the median. 

B. When the data is categorical, a frequency distribution or relative frequency distribution 

provides an effective tabular summary of the data. 

C. When the n observations in a sample are ordered from smallest to largest, and n is odd, 

then the sample median is the  1 2( ) /
th

n  ordered value. 

D. None of the above is true. 
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E. All of the above are true. 

ANSWER: E 

38. If in a categorical data situation we focus attention on a particular category and code the sample 

results so that a “1” is recorded for an individual not in the category, then the sample proportion 

of individuals in the category is: 

A. larger than the sample mean of the sequence of 1’s and 0’s 

B. equal to the sample mean of the sequence of 1’s and 0’s 

C. smaller than the sample mean of the sequence of 1’s and 0’s 

D. the number of 0’s divided by the number of 1’s 

ANSWER: B 

39. Which of the following is not a measure of variability? 

A. Variance 

B. Standard deviation 

C. Mean absolute deviation 

D. Median 

E. All of the above 

ANSWER: D 

40. Which of the following statements are true?  

A. The unit for the standard deviation is the same as the unit for the data values. 

B. The average deviation of 1 2, ,.....,  from the mean nx x x x may be positive or negative. 

C. The average absolute deviation of 1 2, ,.....,  from the mean nx x x x  is always zero. 

D. We use 2  (square of the lowercase Greek letter sigma) to denote the sample variance. 

ANSWER: A 

41. For a sample of size 5, if 1 2 3 45 9 7 2, , , and ,x x x x x x x x           then the sample 

standard deviation is 

A. 5.639 

B. 6.782 

C. 6.066 
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D. 6.305 

ANSWER: B 

42. Which of the following is used as a divisor in the sample variance 2s , where n is the sample size? 

A. n+1 

B. n 

C. n-1 

D. n-2 

ANSWER: C 

43. Given that n =10, 
2

25,  and i i
x x  = 512, then the sample standard deviation is  

A. 7.012 

B.   6.704 

C.   7.067 

D.   None of the above answers is correct 

ANSWER: C 

44. Which of the following statements are correct if 5 1, 2,......., ?i iy x i n           

A. y x  

B.   5y x   

C.   2 2 5y xs s   

D.  2 2 25y xs s   

E.   None of the above  

ANSWER: B 

45. Which of the following statements are correct if 2 1, 2,......., ?i iy x i n          

A. 2y x  

B.   4y x  

C.   2 22y xs s  

D.  2 2 4y xs s   

ANSWER: A 

46. Boxplots have been used successfully to describe 

A. center of a data set 

B. spread of a data set 

C. the extent and nature of any departure from symmetry 

D. identification of “outliers” 

E. All of the above 
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ANSWER: E 

Applied and Computational Questions 

Q-1. Give one possible sample of size 4 from each of the following populations: 

a. All daily newspapers published in the United States 

b. All companies listed on the New York Stock Exchange 

c. All students at your college or university 

d. All grade point averages of students at your college or university 

ANSWER: 

a. Houston Chronicle, Des Moines Register, Chicago Tribune, 

Washington Post 

b. Capital One, Campbell Soup, Merrill Lynch, Pulitzer 

c. John Anderson, Emily Black, Bill  Carter, Kay Davis 

d. 2.58. 2.96, 3.51, 3.69 

 

Q-2. A Southern State University system consists of 23 campuses.  An administrator wishes to 

make an inference about the average distance between the hometowns of students and their 

campuses.  Describe and discuss several different sampling methods that might be employed.  

Would this be an enumerative or an analytic study?  Explain your reasoning.  

ANSWER: 

One could take a simple random sample of students from all 

students in the California State University system and ask each 

student in the sample to report the distance from their hometown 

to campus.  Alternatively, the sample could be generated by 

taking a stratified random sample by taking a simple random 

sample from each of the 23 campuses and again asking each 

student in the sample to report the distance from their hometown 

to campus.  Certain problems might arise with self reporting of 

distances, such as recording error or poor recall.  This study 

is enumerative because there exists a finite, identifiable 

population of objects from which to sample. 

Q-3. A Michigan City divides naturally into ten district neighborhoods.  How might a real estate 

appraiser select a sample of single-family homes that could be used as a basis for developing 
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an equation to predict appraised value from characteristics such as age, size, number of 

bathrooms, and distance to the nearest school, and so on?  Is the study enumerative or 

analytic?  

ANSWER: 

One could generate a simple random sample of all single family 

homes in the city or a stratified random sample by taking a 

simple random sample from each of the 10 district neighborhoods.  

From each of the homes in the sample the necessary variables 

would be collected.  This would be an enumerative study because 

there exists a finite, identifiable population of objects from 

which to sample. 

Q-4. An experiment was carried out to study how flow rate through a solenoid valve in an 

automobile’s pollution-control system depended on three factors:  armature lengths, spring 

load, and bobbin depth.  Two different levels (low and high) of each factor were chosen, and 

a single observation on flow was made for each combination of levels. 

a. The resulting data set consisted of how many observations? 

b. Is this an enumerative or analytic study?  Explain your reasoning. 

ANSWER: 

a. Number observations equal 2 2 2=8  

b. This could be called an analytic study because the data would 
be collected on an existing process.  There is no sampling 

frame. 

Q-5. The accompanying data specific gravity values for various wood types used in construction. 

.41 .41 .42 .42 .42 .42 .42 .43 .44 

.54 .55 .58 .62 .66 .66 .67 .68 .75 

.31 .35 .36 .36 .37 .38 .40 .40 .40 

.45 .46 .46 .47 .48 .48 .48 .51 .54 

Construct a stem-and-leaf display using repeated stems and comment on any interesting 

features of the display.  

ANSWER: 

One method of denoting the pairs of stems having equal values is 

to denote the stem by L, for ‘low’ and the second stem by H, for 

‘high’.  Using this notation, the stem-and-leaf display would 

appear as follows: 
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3L    1    stem: tenths 

3H   56678   leaf:  hundredths 

4L    000112222234 

5L    144 

5H   58     

6L    2     

6H    6678 

7L   

7H  5  

The stem-and-leaf display on the previous page shows that .45 is 

a good representative value for the data.  In addition, the 

display is not symmetric and appears to be positively skewed.  

The spread of the data is .75 - .31 = .44, which is .44/.45 = 

.978 or about 98% of the typical value of .45.  This constitutes 

a reasonably large amount of variation in the data.  The data 

value .75 is a possible outlier. 

Q-6. Temperature transducers of a certain type are shipped in batches of 50.  A sample of 60 

batches was selected, and the number of transducers in each batch not conforming to design 

specifications was determined, resulting in the following data: 

0    4    2    1    3    1    1    3    4    1    2    3    2    2    8    4    5    1    3    1  

   2    1    2    4    0    1    3    2    0    5    3    3    1    3    2    4    7    0    2    3 

5    0    2    3    2    1    0    6    4    2    1    6    0    3    3    3    6    1    2    3  

a. Determine frequencies and relative frequencies for the observed values of x = number of 

nonconforming transducers in a batch. 

b. What proportion of batches in the sample has at most four nonconforming transducers?  

What proportion has fewer than four?  What proportion has at least four nonconforming 

units? 

ANSWER: 

 a. 
 

Number 

Nonconforming 

Frequency Relative 

Frequency 

0 7 0.117 

1 12 0.200 

2 13 0.217 

3 14 0.233 

4 6 0.100 

5 3 0.050 

6 3 0.050 

7 1 0.017 

8 1 0.017 

        1.001 

The relative frequencies don’t add up exactly to 1because they have been rounded     
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b. The number of batches with at most 4 nonconforming items is 

7+12+13+14+6=52, which is a proportion of 52/60=.867. The proportion of 

batches with (strictly) fewer than 4 nonconforming items is 46/60=.767.    

 

Q-55. The number of contaminating particles on a silicon wafer prior to a certain rinsing process 

was determined for each wafer in a sample size 100, resulting in the following frequencies: 

Number of  

particles 
Frequency 

Number of  

particles 
Frequency 

0 1 8 12 

1 2 9 4 

2 3 10 5 

3 12 11 3 

4 11 12 1 

5 15 13 2 

6 18 14 1 

7 10   

a. What proportion of the sampled wafers had at least two particles?  At least six particles? 

b. What proportion of the sampled wafers had between four and nine particles, inclusive?  

Strictly between four and nine particles? 

ANSWER: 

a. From this frequency distribution, the proportion of wafers 

that contained at least two particles is (100-1-2)/100 = .97, 

or 97%. In a similar fashion, the proportion containing at 

least 6 particles is (100 – 1-2-3-12-11-15)/100 = 56/100 = 

.56, or 56%. 

b. The proportion containing between 4 and 9 particles inclusive 
is (11+15+18+10+12+4)/100 = 70/100 = .70, or 70%.  The 

proportion that contain strictly between 4 and 9 (meaning 

strictly more than 4 and strictly less than 9) is (15+ 

18+10+12)/100= 55/100 = .55, or 55%. 

Q-56. The cumulative frequency and cumulative relative frequency for a particular class interval 

are the sum of frequencies and relative frequencies, respectively, for that interval and all 

intervals lying below it. Compute the cumulative frequencies and cumulative relative 

frequencies for the following data: 

 

75 89 80 93 64 67 72 70 66 85 

  89 81 81 71 74 82 85 63 72 81 

  81 95 84 81 80 70 69 66 60 83  

  85 98 84 68 90 82 69 72 87 88 

ANSWER: 
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Class 
Frequenc

y 

Relative 

Frequency 

Cumulative 

Frequency 

Cumulative 

Relative 

Frequency 

60 – under 65 3 .075 3 .075 

65 – under 70 6 .15 9 .225 

70 – under 75 7 .175 16 .40 

75 – under 80 1 .025 17 .425 

80 – under 85 12 .30 29 .725 

85 – under 90 7 .175 36 .90 

90 – under 95 2 .05 38 .95 

95 – under 100 2 .05 40 1.0 

Q-57. Consider the following observations on shear strength of a joint bonded in a particular 

manner: 

30.0   4.4 33.1 66.7 81.5 22.2 40.4 16.4 73.7 36.6 109.9 

a. Determine the value of the sample mean. 

b. Determine the value of the sample median.  Why is it so different from the mean? 

c. Calculate a trimmed mean by deleting the smallest and largest observations.  What is the 

corresponding trimming percentage?  How does the value of this trx compare to the mean 

and median? 

ANSWER: 

a. The sum of the n = 11 data points is 514.90, so x  = 514.90/11 = 

46.81. 

b. The sample size (n = 11) is odd, so there will be a middle 
value.  Sorting from smallest to largest: 4.4  16.4  22.2  30.0  

33.1  36.6  40.4  66.7  73.7  81.5  109.9.  The sixth value, 

36.6 is the middle, or median, value.  The mean differs from 

the median because the largest sample observations are much 

further from the median than are the smallest values. 

c. Deleting the smallest (x = 4.4) and largest (x = 109.9) values, 
the sum of the remaining 9 observations is 400.6.  The trimmed 

mean trx  is 400.6/9 = 44.51.  The trimming percentage is 

100(1/11) = 9.1%. trx  lies between the mean and median. 

Q-58. A sample of 26 offshore oil workers took part in a simulated escape exercise, resulting in the 

accompanying data on time (sec) to complete the escape: 
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373   370   364   366   364   325   339     393 

356   359   363  375   424   325   394    402 

392         369   374   359   356   403   334   397 

 

a. Construct a stem-and-leaf display of the data.  How does it suggest that the sample mean 

and median will compare? 

b. Calculate the values of the sample mean and median.  

c. By how much could the largest time, currently 424, be increased without affecting the 

value of the sample median?  By how much could this value be decreased without 

affecting the value of the sample mean?  

d. What are the values of x  and x  when the observations are re-expressed in minutes? 

ANSWER: 

a. A. stem-and-leaf display of this data appears below: 

 

32     55   stem: ones 

33     49   leaf:  tenths 

34 

35     6699 

36     34469 

37     03345 

38     9  

39     2347 

40     23 

41 

42     4  

 The display is reasonably symmetric, so the mean and median will be close. 

 

b. The sample mean is x = 9638/26 = 370.7.  The sample median is x  = 

(369+370)/2=369.50.  

c. The largest value (currently 424) could be increased by any amount.  

Doing so will not change the fact that the middle two observations are 369 

and 170, and hence, the median will not change.  However, the value x = 424 

can not be changed to a number less than 370 ( a change of 424-370 = 54) 

since that will lower the values(s) of the two middle observations.  

d. Expressed in minutes, the mean is (370.7 sec)/(60 sec) = 6.18 min; the 

median 6.16 min. 

Q-59. A sample of n = 10 automobiles was selected, and each was subjected to a 5-mph crash test.  

Denoting a car with no visible damage by S (for success) and a car with such damage by F, results 

were as follows: S S S F F S S F S S   

a. What is the value of the sample proportion of successes x/n? 

b. Replace each S with a 1 and each  F with a 0.  Then calculate x  for this  numerically  coded  

sample.  How does x  compare to x/n? 



Page 16 of 
18 

Chapter 1 – Descriptive Statistics 

 

IMAMU                                                                                          Dr. A. S. BEN GHORBAL 

c. Suppose it is decided to include 15 more cars in the experiment.  How many  of these would   

have to be S’s to x/n = .80 for the entire sample of 25 cars? 

ANSWER: 

a. 7/10 = .70 

b. x = .70 = proportion of successes, x and x/n have the same 

value 

c. / 25s  = .80 so s = (0.80)(25) = 20 total of 20 successes 

 20 – 7 = 13 of the new cars would have to be successes. 

Q-60. Answer the following two questions: 

a. If a constant c is added to each ix  in a sample, yielding iy  = ix  + c, how do the sample mean and 

median of the iy ’s relate to the mean and median of the ix ’s?  Verify your conjectures.      

b. If each ix  is multiplied by a constant c, yielding iy  = icx , answer the question of part (a).  Again, 

verify your conjectures. 

ANSWER: 

a. 
( )i i iy x c x nc

y x c
n n n n


     
  

  

y = the median of  1 2( , ,......., )nx c x c x c    = median of 1 2( , ,....., )nx x x c x c    

b. 
( )i i iy x c c x

y cx
n n n


   
  

 

y = 1 2 1 2( , ,......., ) . median ( , ,......., )n ncx cx cx c x x x cx   

 

Q-61. Calculate and interpret the values of the sample mean and sample standard deviation for the 

following observations on fracture strength. 

128 131 142 168 87 93 105 114 96 98 

ANSWER: 

The sample mean, 
1 1

(1,162) 116.2.
10

ix x x
n

     

The sample standard deviation, 

2 2
2

( ) (1,162)
140,992

10 25.75
1 9

i

i

x
x

ns
n

 

  





 

On average, we would expect a fracture strength of 116.2.  In 

general, the size of a typical deviation from the sample mean 

(116.2) is about 25.75.  Some observations may deviate from 

116.2 by more than this and some by less. 
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Q-62. Consider the following data on bearing load-life (million revs.) for bearings of a certain type when 

subjected to a 9.56 kN load appeared: 

14.5 66.3 69.3 25.6 52.4 69.8 73.1 

a. Calculate the values of the sample mean and median.  What do their values relative to one 

another tell you about the sample? 

b. Compute the values of the sample variance and standard deviation.  

ANSWER: 

a. 
371

7, 371,  so  = 53.0, whereas 66.3 
7

n x x x     

The fact that x < x  suggests that observations on the lower end 

of the sample are more stretched out than those on the upper end 

(a longer lower tail than upper tail). 

b. 
2

2 2 [23,025.2 (371) / 7] 3362.2
23,025.2,  so 560.367 and 

6 6
ix s


         

       560.367 23.672s    

Q-63. The first four deviations from the mean in a sample of  n = 5 reaction times were .6, .9, 1.0, and 1.5.  

What is the fifth deviation from the mean?  Give a sample for which these are the five deviations 

from the mean. 

ANSWER: 

Let d denote the fifth deviation.  Then .6+.9+1.0+1.5+d =  0 or 

4.0 + d =0, so d =-4.0.  One sample for which these are the 

deviations is 1x  = 4.6, 2x  = 4.9, 3x  = 5.0, 4x  = 5.5, 5x  = 0.  

(Obtained by adding 4.0 to each deviation; adding any other 

number will produce a different sample with the desired 

property). 

Q-64. A sample of 20 glass bottles of a particular type was selected, and the internal pressure strength of 

each bottle was determined.  Consider the following partial sample information: 

 Median = 202.2   

 lower fourth = 196.0  

 Upper fourth = 216.8 

Three smallest observations 125.8 188.1 193.7 

Three largest observations  221.3 230.5 250.2 

Are there any outliers in the sample?  Any extreme outliers? 
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ANSWER: 

1.5(IQR) = 1.5(216.8-196.0) = 31.2 and 3(IQR) = 3(216.8-196.0) = 

62.4.  

Mild outliers:  observations below 196-31.2 = 164.6 or above 

216.8+31.2=248.  

Extreme outliers:  observations below 196-62.4 = 133.6 or above 

216.8+62.4 = 279.2. 

 Of the observations given, 125.8 is an extreme outlier and 

250.2 is a mild outlier. 

 


