
MAT 312 
Test #3 Name _______________  
50 points Calculator Used _______________  
Impact on Course Grade: approximately 10% Score _______________  
 

Part I: Multiple Choice: For questions (1) through (35), choose the one best response and circle 
the letter of that response on the response sheet. 
 
1. The scatter plot here shows a _?_ relationship.  

 A) strong negative  B) strong positive 
 C) weak negative   D) weak positive 

 

  

2. True or false: A median-median line is more resistant to outliers than is a least-squares linear 
regression line.  
(A) True  (B) False  (C) It cannot be determined. 

 
3. Which of the following is not a necessary step in creating a median-median line from a two-

variable data set? 
A) Calculate the slope of the median-median line. 
B) Determine the ordered pairs corresponding to summary points. 
C) Draw an ellipse around the points of a scatter plot of the data. 
D) Partition the data into three groups with, if possible, an equal number of points 

in each group. 
E) None of the statements (A) through (D) correctly identify necessary steps. 
F) All of the statements (A) through (D) identify necessary steps. 

 

Use the diagram below for questions 4 through 6 on the next page. 
 

 



 
4. According to the box plot, where is the 50th percentile located? 

A) at 10  B) at 14  C) at 17  D) at 20  E) at 28 

5. Which quartile in the data set exhibits the most spread? 

A) the lowest quartile 
B) the 25th to 50th percentile 
C) the 50th to 75th percentile 
D) the highest quartile 

6. Although not shown in the plot, which of the following values would be considered an outlier 
in this data set? 

A) 0 
B) 10 
C) 20 
D) 30 
E) More than one of these values would be an outlier. 
F) None of these values would be outliers. 
 

 
7. What are the three fundamental characteristics of a 1-variable data set? 

A) shape, direction, strength 
B) spread, location, direction 
C) spread, shape, location 
D) strength, shape, spread 

 
 
8. A dance club on a college campus has 20 members, each of whom is eligible to serve on the 

club’s 4-member executive committee. In how many ways can an executive committee be 
selected from the membership? 

 
A) 4845  B) 116,280  C) 160,000  D) None of (A) through (C) is correct. 

 
 

 
9. TRUE/FALSE: For an experiment, two coins are flipped and the number of tails is recorded. If 

event A represents that no tails appear and event B represents that two tails appear, then events 
A and B represent all possible outcomes for this experiment. 
(A) True.  (B) False.  (C) It cannot be determined. 



 

 
 

10.  TRUE/FALSE: An experiment consists of two tasks that involve a bag that contains 3 identical 
green balls and 5 identical red balls. 

	   First,	  a	  ball	  is	  selected	  at	  random	  from	  the	  bag,	  its	  color	  is	  recorded,	  and	  the	  ball	  is	  placed	  
in	  a	  waste	  can.	  Then	  another	  ball	  is	  selected	  at	  random	  from	  the	  bag,	  the	  color	  of	  the	  ball	  is	  
recorded,	  and	  this	  ball	  is	  placed	  in	  a	  waste	  can.	  

For this situation, we seek to determine the probability that the second ball is red. This 
probability calculation depends on knowing the color of the first ball that was drawn.  
(A) True.  (B) False.  (C) It cannot be determined. 

 
11. A box contains 3 yellow, 2 red, 4 green, and 3 black marbles. Two marbles are taken at random 

from the box, one after the other (without replacement). What is the probability that both 
marbles are red? 

A) 1/66  B) 1/60  C) 1/50  D) 2/57  E) 1/6  
 
Questions 12 and 13 refer to the following situation. The class of 1968 and 1998 held a joint 
reunion in 2008 at the local high school. Attendees were asked to complete a survey to determine 
what they did after graduation. Here is the information obtained.  

 

12. What is the approximate probability that a randomly selected attendee graduated in 1998 and 
went into the military? 

A) 0.072   B) 0.127  C) 0.303  D) 0.596  E) 0.669   

13. What is the approximate probability that a randomly selected 1968 graduate went to college 
after graduation? 

A) 0.245   B) 0.253  C) 0.560  D) 0.592  E) 0.755 

14. Among the following statistics, which one is most likely being used to support the 
following statement: 

 
"The first-place score of 212 is clearly an outlier among all scores for this event"? 

  
A) 5-number summary B) mean  C) median  D) slope  E) SSE 



 

  

This visual representation shows test scores of 300 students in a large-lecture bio course. 

 

15. If m students scored in the range shown and n students scored in the range shown, which 
statement is most correct? 

A) m < n  B) m = 75  C) n + m = 34  D) n = 19 

 
For items 16 through 18, select one of the following data types to best describe each variable. 

A) nominal data B) ordinal data C) interval data D) ratio data 

16. weight in pounds 

A B C D 

17. hair color  

A B C D 

18. position on the “wait list” to get a table at a restaurant 

A B C D 

 
19. Determine the midspread of the following data: 3, 4, 4, 5, 5, 6, 8, 12, 12. 
 

A) 4   B) 6    C) 8   D) 9 
 
 

20. The distribution of the life span of a certain South African fruit fly has a symmetric, mound-
shaped (normal) distribution with a mean of 200 hours and a standard deviation of 25 hours. 
Within what bounds do we expect approximately 95% of the life spans to fall? 

A) 150 to 225 hours 
B) 150 to 250 hours 
C) 175 to 225 hours 
D) 175 to 250 hours 
 

21. A portion of the 5-number summary for a 1-variable data set is {,40,44,60,}, with the 
lower extreme and upper extreme not shown here. If you were to construct a modified box plot 
for the data set (that is, a plot that would show Tukey’s outliers, if there were any) what would 
be the maximum possible length of the left-side (first-quartile) “whisker?” 

A) 10  B) 20  C) 30  D) 40  E) 50 
 



 
For questions 22 and 23, consider the following probabilities for some experiment. 
 

P(7) = 0.10, P(8) = 0.20, P(9) = 0.20, P(10) = 0.15, P(11) = 0.15 
 
22.  If 12 is the only other outcome that could occur, along with {7,8,9,10,11} for this experiment, 

determine P(12). 
 
 A) 0.10 B) 0.15 C) 0.20 D) 0.25  E) 0.30 

 
 

23. Suppose A is the event that the outcome is less than 9. Determine P(A). 
 
 A) 0.10 B) 0.20 C) 0.30 D) 0.40  E) 0.50 

24. The spinner shown here is spun once. Each central angle of the spinner 
measures 60˚. Determine the probability that the pointer lands on 10 or 30, 
given that it lands on a multiple of 10. 

 
A) 1/6  B) 1/3  C) 1/2  D) 2/3  E) None of (A) through (D) is correct. 
  

25. A sample of 150 people is checked to determine each person’s blood type. The results show 
that 60 have type O, 40 have Type A, 30 have type B and the remaining individuals have 
Type AB. If one person is randomly selected from the group of 150, what is the probability that 
this person has either type A or type AB blood? 

A) 8/255  B) 2/25  C) 2/5  D) 3/5  E) 13/15  
 
26. A set of quiz scores for a 7th-grade class has only the scores 4, 6, 8, 10, and 12. Exactly seven 

students scored a 4, four students scored 6, and eight earned 8 points. The mode scores for this 
quiz are 8 and 10. What is the largest number of students that could comprise this class? 

A) 16  B) 27  C) 28  D) 34  E) 40 
 
27. An automobile license plate consists of two letters followed by three odd integers. A letter may 

be repeated, but the three digits must be different. How many different license plates are there? 

A) 39,000  B) 40,560  C) 48,560  D) 52,440  E) 81,250 
 
28. How many different ways can you arrange the letters of the word "INDIVIDUAL"? 

A) 100,600  B) 302,400  C) 5,311,735  D) 3,628,800  E) 1,927,522,397,000 

 

 

 



 
29. The following table gives the probabilities of various outcomes for a gambling situation when 

$1 is wagered. What is a player’s expected return (expected value)? 
 

Outcome Lose $1 Win $1 Win $2 
Probability 0.6 0.25 0.15 

 

A) –$0.10  B) –$0.05  C) $0.05  D) $0.60  E) $2 
 
30. Two fair dice are rolled. What is the probability that the sum is 6 given that one die shows a 4? 

A) 1/18  B) 1/6  C) 2/11  D) 11/36  E) 1/3  
 
31. A circular game spinner has 8 congruent sections (wedges). Three sections each show the 

number 1, one section shows the number 2, and four sections each show the number 3. The 
spinner is spun twice. What is the probability that the sum of the two spins is 5? 

A) 5/64  B) 1/8  C) 14/64  D) 3/8  E) 5/8  
 
 

32. In a litter of 8 puppies, 5 are female. Two of the puppies in the litter are selected at random. 
Which of the following statements is most correct? 

 
A) The probability that both puppies selected are female is (2/5)( 2/5). 
B) The probability that both puppies selected are female is (5/8)( 5/8). 
C) The probability that both puppies selected are female is (5/8)( 4/7). 
D) None of these probability calculations is correct.  

 

33. Which of the following orders correctly 
represents the measures of central 
tendency for the distribution shown here? 

 A) P: mean Q: median R: mode 
 B) P: median Q: mean R: mode 
 C) P: median Q: mode R: mean 
 D) P: mode Q: mean R: median 
 E) P: mode Q: median R: mean 

 

 



 
34. Which of the following best describes a cluster sample of size 20 from a population 

of size 320? 
A) All 320 names are written on slips of paper and the slips are put into a box. Twenty slips 

are selected at random from the box. 
B) Each of the 320 people is assigned a number. Twenty numbers are randomly selected by a 

computer and the people corresponding to these 20 numbers comprise the sample. 
C) The sample will consist of the first 20 people who volunteer to be part of the sample. 
D) The 320 names are put into an alphabetical list and the list numbered from 1 to 320. A 

number between 1 and 301 (inclusive) is selected at random. The person corresponding to 
that number and the next 19 people on the list are selected for the sample. 

E) The 320 names are put into an alphabetical list. One of the first 16 names on the list is 
selected at random to be part of the sample. Every 16th name on the list, from that first 
selection onward, is then selected for the sample. 

 
Here are four tables of outcomes and associated probabilities. 

I x 0 1 2 3 4  II x 0 1 2 3 4 
p(x) ¼ ¼ ¼ ¼ ¼  p(x) 1/3 –1/6 1/3 1/6 1/3 

               III x 0 1 2 3 4  IV x 0 1 2 3 4 
p(x) 0 0 0 0.8 0.2  p(x) 1/5 1/2 1/3 1/4 1/6 

 
35. Of these four, which are valid probability distributions? 
 

A) I only 
B) II only 
C) III only 
D) IV only 
E) More than one among I, II, III, and IV. 

 F) None of those among I, II, III, and IV. 
 
 



 
Part II: Open Response 
Answer each question and write your response in the space provided. Please include evidence or 
explanations where needed or requested. 
 

Here is a portion of the menu board at a new snack shop 
called Pascal's Popcorn Parlor. Use it to answer 
questions 36 through 40. 
 
36. How many people must line up at Pascal's to be sure 
that at least one of the beverage choices is selected by 
more than three people? Assume that each person in line 
orders exactly one beverage. (1 pt) 
 
  __________________  
 

 

 

37. If we know the last customer at Pascal's ordered exactly one item, either a flavored popcorn 
(exactly one flavor) or a beverage, how many different orders could have been placed? (2 pts) 
 
  _______________________  
 

 

 

38. On Friday nights, Pascal's offers a double-flavored popcorn special. Last week, the special was 
Beefy Cheese and Tomato popcorn. Without regard for the taste of any such special, how many 
different double-flavored specials are possible? (2 pts) 

  _______________________  
 
 
 
 
 
 
 
 
 
 

Popcorn 
Flavorings Beverages 

Caramel	  
Bubble	  Gum	  
Mint	  
Beefy	  Cheese	  
Banana	  
Tomato	  
Crunchy	  Carrot	  
Blueberry 

Real	  Root	  Beer	  
Lemonade	  
Orange	  Juice	  
Tonic	  Water	  
Gingerale 

Specials 

• 
• 

 



 
39. Pascal creates daily specials and advertises them under the Specials portion of the menu board 
shown on the previous page. If the two spots on the Specials menu are to show one popcorn topping 
and one beverage, how many ways can Pascal fill out the Specials menu board? (2 pts) 

  _______________________  
 
 
 

 

 

 

40. Pascal's longtime friend Pierre Simon de Laplace entered the snack shop one Saturday afternoon 
and placed the most bizarre order Pascal had ever heard. Laplace asked for a bag of every possible 
popcorn-flavoring combination that Pascal could make, from a bag of no-topping plain popcorn to a 
bag with all eight toppings on the popcorn. Describe how you would determine the total number of 
bags of popcorn Pascal would need to prepare to meet Laplace’s request. (3 pts) 



 
The table here shows a probability distribution for an experiment with five outcomes. Use this for 
questions 41 through 43. 

c 0 1 2 3 4 
p(c) 1/16 ¼ 3/8 ¼ 1/16 

 
41. Determine P(c = 3). (1 pt)  _______________________  
 
 
 
 
 
 
42. Suppose we let event A represent “c is 0, 1, or 2.” What is the probability that A will not occur? 
(2 pts) 
 
 
  _______________________  
 
 
 
 
 
 
 
Suppose that the five outcomes in the table (0,1,2,3,4) represent the distribution of responses to the 
following survey question, posed to mid-level executives of a local insurance-industry corporation: 
 

“How many cars does your immediate family own?” 
 
43. Calculate the mean number of cars owned by those responding to the survey. This is also known 
as the expected value of the probability distribution. Do not round! (2 pts) 
 
   _______________________  
 
 
 



 

 

Bonus #1: Six Republicans and four Democrats have applied for two open positions on the City 
Council’s Planning Committee. Because all applicants are qualified to serve, the City Council 
decides to pick the two new members at random. Each of the candidate names will be written on a 
separate slip of paper. Two slips will be drawn from a hat. What is the probability that the two 
successful applicants are from the same party? (3 pts) 

 

 

 

 

 

 

 

Bonus #2: There are two finalists in a golf tournament, with the winner getting $40,000 and the 
runner-up getting $15,000. If the mathematical expectation (expected value) of the better player is 
$32,000, what is her probability of winning? (3 pts) 

 

 

 

 

 

 

 

 

Bonus #3: Three unique individuals sit at a coffee bar every morning to drink coffee and read 
newspapers. There are eight identical stools in a line at the coffee bar. If the three people refuse to 
speak with each other and demand that at least one bar stool stands between that person and either 
of the other two seated coffee drinkers, how many possible sitting arrangements are there? Do not 
concern yourself with any other sitters than the three described here. (4 pts) 



 
Scoring 

Part I: 35 Multiple Choice Questions (1 pt each) 
Part II: 3 Open-Response Questions (15 pts) 
Total: 50 points 
Impact on Course Grade: approximately 10% of your Semester Grade 

 
Criteria Used to Evaluate Part II Responses 

Questions 36-43: 15 points total. 
See each question for possible points (1 pt, 2 pts, or 3 pts). Full credit for each question requires a 
correct exact-value numerical response together with any required or requested 
explanation/justification. 

  
Bonus #1: 3 pts (correct numerical response with calculation evidence) 

Bonus #2: 3 pts (correct numerical response with calculation evidence) 
 
Bonus #3: 4 pts (correct numerical response with complete calculation evidence and explanation)



 
Name  ___________________________________________________________  
 

Response Form: Multiple Choice 

Question Response Choices: Circle one 
best response for each question. 

1 A B C D E F 
2 A B C D E F 
3 A B C D E F 
4 A B C D E F 
5 A B C D E F 
       
6 A B C D E F 
7 A B C D E F 
8 A B C D E F 
9 A B C D E F 
10 A B C D E F 
       

11 A B C D E F 
12 A B C D E F 
13 A B C D E F 
14 A B C D E F 
15 A B C D E F 
       

16 A B C D E F 
17 A B C D E F 
18 A B C D E F 
19 A B C D E F 
20 A B C D E F 
       

21 A B C D E F 
22 A B C D E F 
23 A B C D E F 
24 A B C D E F 
25 A B C D E F 
       

26 A B C D E F 
27 A B C D E F 
28 A B C D E F 
29 A B C D E F 
30 A B C D E F 
       

31 A B C D E F 
32 A B C D E F 
33 A B C D E F 
34 A B C D E F 
35 A B C D E F 
       

 


