
MAT 312 
Test #2 Name _______________  
50 points Calculator Used _______________  
Impact on Course Grade: approximately 10% Score _______________  
 

Part I: Multiple Choice: For questions (1) through (25), choose the one best response and circle 
the letter of that response on the response sheet. 
 
1.The scatter plot here shows a _?_ relationship. Assume that 
the vertical and horizontal axes are identically scaled. 

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. A median-median line is to be generated on a scatter plot. The plot has been divided into three 
sections and a median-median point for each of the three sections has been determined. What is the 
next step in creating the median-median line? 
A) Calculate the slope of the median-median line. 
B) Determine the value of r, the correlation coefficient. 
C) Draw an ellipse around the points of the scatter plot. 
D) Identify the centroid of the data. 
E) None of the statements (A) through (D) correctly identify the first step. 
F) More than one of the steps in statements (A) through (D) could be completed first. 
 
The following situation is used for problems 4-8 on the next page. 
Emotional	  exhaustion,	  or	  burnout,	  can	  be	  a	  significant	  problem	  for	  college	  students.	  
Researchers	  have	  used	  linear	  models	  to	  investigate	  how	  emotional	  exhaustion	  may	  relate	  
to	  aspects	  of	  college	  life.	  

One	  study	  considered	  how	  an	  index	  of	  exhaustion	  (determined	  through	  responses	  to	  a	  
questionnaire)	  related	  to	  what	  portion	  of	  a	  person's	  social	  contact	  was	  with	  students	  in	  the	  
same	  program	  or	  field	  of	  study.	  The	  researchers	  called	  this	  factor	  "concentration	  of	  
contacts."	  The	  table	  here	  lists	  the	  values	  of	  the	  emotional	  exhaustion	  index	  (higher	  values	  
indicate	  greater	  emotional	  exhaustion)	  and	  percent	  concentration	  of	  contacts	  for	  a	  sample	  
of	  25	  education	  students	  from	  a	  large	  university.	  

It	  can	  be	  shown	  that	  the	  equation	  for	  the	  median-‐median	  line	  that	  models	  this	  data	  set	  is	  
y	  =	  11.51x	  –	  148.833.	  Also,	  the	  equation	  of	  the	  least-‐squares	  linear	  regression	  line	  for	  this	  
data	  is	  y	  =	  8.865x	  –	  29.497,	  where	  the	  sum	  of	  the	  squared	  residuals	  is	  698,009.	  

 



 

4. True or false: The slope of the least-squares regression line is greater than the slope of the 
median-median line.  

(A) True  (B) False  (C) It cannot be determined. 

5. The median-median line model can be used to predict that someone with a concentration of 50% 
will have an emotional exhaustion index of _?_. 

A) 0.7825  B) 413.78  C) 426.67  D) 698,009 E) None of these are correct. 

6. Which statement below is the most meaningful interpretation of the slope of the least-squares 
regression line? 

A) The emotional exhaustion index is estimated to decrease by 29.497 units for every 1% increase 
in concentration. 
B) The emotional exhaustion index is estimated to increase by 8.865 units for every 1% increase in 
concentration. 
C) The least-squares slope, 8.865, is the smallest slope that can be estimated using these data. 
D) The percent concentration is estimated to increase by 8.865 units for every 1-unit increase in 
emotional exhaustion. 

7. Which statement below is the most meaningful interpretation of the y-intercept of the median-
median line? 

A) The emotional exhaustion index increases by 148.833 units when concentration is increased 
from 0% to 1%. 
B) The emotional exhaustion index is –148.833 when concentration is 0%. 
C) The median-median line y-intercept has no meaningful interpretation, because 0% concentration 
is outside the range of the data. 
D) The median-median line cuts through the x-axis at –148.833. 

8. Which statement below is the most meaningful interpretation of the sum of the squared 
residuals for the least-squares regression line? 

A) No other linear model will produce a larger sum of squared residuals. 
B) The large value of the sum of the squared residuals (698,009) indicates that a straight-line model 
is of no use for predicting emotional exhaustion (y) based on social concentration (x). 
C) No other straight-line model fit to these data will produce a smaller sum of the squared residuals. 

9. 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 

 



 
This visual representation shows test scores of 100 students in a science course. 

 

10. 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 = 15  C) n > m  D) n = 19 

11. The visual representation shown here helps 
describe the relationship between direct current 
electrical output from a wind power generator and 
wind speed. The plot provides information about the 
_?_ of that relationship. 

A) center, spread, and shape 
B) direction, shape, and location 
C) location, value, and shape 
D) shape, strength, and direction 
E) source, direction, and value 

 

12. Estimate the slope of a spaghetti line that might appropriately fit the data plotted in Question 11. 
Note the axes scale values.  

A) –4.00  B) 0.25  C) 0.85  D) 1.50  E) 4.00 

13. True or false: For any two-variable data set, the calculator's exponential regression model will 
always generate a smaller SSE than will the calculator's linear regression model.  

(A) True  (B) False  (C) It cannot be determined. 
 
14. A stem-and-leaf plot _?_. 
 
A) can have only one-line stems 
B) cannot be used with values expressed as decimal fractions 
C) does not preserve the values of a data set 
D) is not a visual summary of the data 
 
 

 



 
The following data are used for problems 15 through 17. 

The data here is from a research 
study. Ice cream consumption 
was measured over 30 four-
week periods. One purpose of 
the study was to determine 
whether ice cream consumption 
depended on the price of ice 
cream. The researcher uses 
least-squares linear regression to 
determine this prediction 
equation: 

y = –2.047x + 0.9230. 

 

 

Table 1: Comparison of Per Capita Ice Cream 
Consumption and Price of Ice Cream 

(Thirty 4-Week Periods) 
Price per pint, in dollars, 

for Ice Cream (x) 
Ice Cream Consumption 

in Pints Per Capita (y) 
.270 
.282 
.277 
.280 
.272 
.262 
.275 
.267 
.265 
.277 
.282 
.270 
.272 
.287 
.277 
.287 
.280 
.277 
.277 
.277 
.292 
.287 
.277 
.285 
.282 
.265 
.265 
.265 
.268 
.260 

.386 

.374 

.393 

.425 

.406 

.344 

.327 

.288 

.269 

.256 

.286 

.298 

.329 

.318 

.381 

.381 

.470 

.443 

.386 

.342 

.319 

.307 

.284 

.326 

.309 

.359 

.376 

.416 

.437 

.548 

15. Which one of the following statements is least correct? 
A) The prediction equation assures us that there is a strong negative relationship between price and 
consumption of ice cream. 
B) The prediction equation can be used to predict general patterns in ice cream consumption based 
on ice cream price. 
C) The prediction equation indicates that if ice cream was available at no cost ($0), the per capita 
consumption would be just less than 1 pint. 
D) The prediction equation indicates that there is a negative relationship between price and 
consumption of ice cream. 
 
16. Which one of the following statements about the prediction line y = –2.047x + 0.9230 is most 
correct? 
 
A) The linear equation can be used to state the actual consumption of ice cream when we know the 
price of ice cream. 
B) The linear equation generates predictions for ice cream consumption where the sum of the 
squared residuals are minimized. 
C) The linear equation predicts that ice cream priced at $0.400 (40 cents) per pint will yield a per 
capita consumption of about one-fifth of a pint. 
D) The linear equation suggests that when per capita consumption is at 0.300 pints, the price of ice 
cream will be about $0.403 (40.3 cents) per pint. 



 
17. Which statement best interprets the meaning of the slope of the prediction equation? 

A) For a $1 increase in the price of a pint of ice cream, we can estimate a per capita ice cream 
consumption decrease of approximately 2.05 pints. 
B) For a $1 increase in the price of a pint of ice cream, we can estimate a per capita ice cream 
consumption increase of approximately 2.05 pints. 
C) For ice cream priced at $1 per pint, we can estimate that the per capita ice cream consumption 
will decrease by 0.9230 pints. 
D) For 1 pint of ice cream consumed per capita, we can estimate its price will be approximately 
$2.05. 
 
18. Among the following statistics, which one is most likely being used to support the following 
statement: 

"The first-place score of 178 is clearly an outlier among all scores for this event"? 
  
A) correlation coefficient  B) 5-number summary C) mean  D) mode  E) SSE 

 
Use the diagram below for questions 19 through 22.  

 
19. In the box plot, where is the 25th percentile located? 

A) at 5  B) at 14  C) at 17  D) somewhere between 14 and –5 

20. Which quartile in the data set exhibits the least spread? 

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

21. What value in the data set is the smallest value inside the upper inner fence? 

A) 9 
B) 20 
C) 29 
D) 38 
E) More than one of these values satisfy the condition stated. 
F) None of these values satisfy the condition stated. 



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

A) 10 
B) 17 
C) 28 
D) 40 
E) More than one of these values would be an outlier. 
F) None of these values would be outliers. 

 
The following situation is used for problems 23 and 24. 

Suppose	  that	  the	  ages	  in	  years	  of	  professional	  golfers	  on	  the	  Ladies’	  Professional	  Golf	  Association	  (LPGA)	  Tour	  
form	  a	  mound-‐shaped	  (normal)	  distribution	  with	  a	  mean	  of	  34	  years	  and	  a	  standard	  deviation	  of	  6	  years.	  

23. Ages ranging from 34 years to 40 years represent approximately what portion of all the ages in 
this distribution? 
 
A) 5%  B) 13.5%  C) 27%  D) 34%  E) 68%  F) 95% 

24. Determine an age that will be exceeded by approximately 97.5% of all ages in the distribution. 

A) 16 yrs B) 22 yrs  C) 28 yrs D) 34 yrs E) 40 yrs F) 46 yrs 
 

25. Determine the upper inner fence for this data set: 1,2,4,4,4,7,8,8,9,9,9,9,9,11,15,15,20 
A) –5  B) 6    C) 10  D) 19  E) 20  F) None of these. 
 
 



 
Part II: Open Response 

Answer each question and write your response in the space provided. Please include descriptive 
comments where needed or requested.  

26. Here are the results of the long jump and 50-meter dash for six middle-school students. 

 Andy Becky Carl Dan Edna Fran 
x: jump length (ft) 

y: dash time (sec) 

15 

6 

12 

8 

17 

6 

9 

10 

11 

10 

14 

8 

 

A) On the grid provided above, create a scatter plot for these data. Represent jump length on the 
horizontal axis (x) and dash time on the vertical axis (y). Show accurately scaled axes. (2 pts) 

B) Suppose that we want to create a median-median line for these data. Begin that process by 
finding the three median-median points used to help determine the equation of the line. DO NOT 
go beyond this step! You may show the ordered pairs on the graph, but also list them here. (3 pts) 

(i) M1:  ___________  (ii) M2:  ___________  (iii) M3:  __________  

 

 

 

 



 
C) When we complete the process of determining the median-median line of best fit, the equation is 

y = ! 2
3
x + 50

3
 where x represents a student's jump length and y represents a student's dash time. 

i) Describe and interpret the value -2/3 as it relates to these data and the median-median line. 
(2 pts) 
 
 
 
 
 
 
 

ii) Describe and interpret the value 50/3 as it relates to these data and the median-median line. 
(2 pts) 

 

 

 

 

iii) Use the median-median line to predict the dash time for a student who jumped 10 feet. 
(1 pt) 

 
 
 
 



 
27. The next set of questions are to be answered using the planetary data shown here. These data 
show the distance and orbital period of each planet in our solar system (includes Pluto). Note that 
planet Earth is the third entry in the table. Begin by carefully entering the data into your calculator. 
Distance from the Sun in Astronomical Units (x) Orbital Period in Years (y) 

0.386 
0.720 
1.00 
1.52 
5.19 
9.53 
19.2 
30.0 
39.5 

0.241 
0.615 
1.00 
1.88 
11.9 
29.4 
83.8 
164 
248 

A) Use your calculator to generate the least-squares linear regression line for these data. Write that 
equation in the form y = mx + b, where x is the distance from the sun and y is the orbital period. Do 
not round or truncate any values! (1 pt) 
  _______________________  
 
B) State the correlation coefficient for the least-squares linear regression line. Do not round or 
truncate! (1 pt) 
  _______________________  
C) Calculate the SSE for the least-squares linear regression line. Do not round or truncate! (2 pts) 

  _______________________   

D) Calculate and plot the residuals for the least-squares linear regression line. Sketch the residual 
scatter plot here. Note the scale shown on each axis. (2 pts) 

 

 



 
E) Explore other models that will better represent these data as compared to the least-squares linear 
regression line. Summarize the results of your exploration, using criteria we have identified for 
judging goodness of fit, by specifically identifying at least one model that is a better fit and then 
justifying that choice. (4 pts) 



 
28. A 1990s labor dispute between the Major League Baseball Players' Association and the team 
owners changed drastically the face of professional baseball. During a recent spring, replacement 
players populated the training grounds of the major league teams. 

Suppose we know that the distribution of the ages, in years, of all replacement players in spring 
training that season was mound shaped and symmetric (normal). Further, suppose that the mean age 
of the replacement players was 21.1 years and the distribution of ages had a standard deviation of 
1.1 years. 

Based on this information about the ages distribution, was it unlikely that a team has a replacement 
player who would turned 24 years old during that training camp? Explain. (5 pts) 

 

 

 

 

BONUS #1: Suppose that for Problem #28, along with knowing that the ages distribution was 
mound shaped and symmetric (normal), we knew that the mean age of the replacement players was 
20.4 years. If 95% of the replacement players ranged from 18.6 to 22.2 years old for this 
distribution, determine the standard deviation for this distribution. Show your calculations. 
(2 pts possible) 

 

 

 

BONUS #2: There are two distinct situations for which our Ellipse Test does not provide accurate 
or useful information about the strength and direction of a linear 2-variable relationship. More 
specifically, for each of these two situations, a long and narrow ellipse will tightly capture the data, 
but the direction and strength information it suggests is not correct. Illustrate, with a scatter plot 
and an ellipse, each of these two situations, and then briefly explain why the strength and direction 
suggested by each ellipse is of no use. (4 pts possible) 

 
 
 
 



 
Scoring 
 
Part I: 25 Multiple Choice Questions (1 pt each) 
Part II: 3 Open-Response Questions (10,10,5 pts) 
Total: 50 points 
Impact on Course Grade: approximately 10% of your Semester Grade 

 
Criteria Used to Evaluate Part II Responses 

26: 10 points 
A) 2 pts (accurate plot and scales) 
B) 3 pts (correct median-median ordered pairs) 
C) (i) and (ii) 2 pts each (accurate and clear contextual description and interpretation); 

(iii) 1 pt (correct value) 
 

27: 10 points 
A) 1 pt (correct calculation) 
B) 1 pt (correct calculation) 
C) 2 pts (correct calculation) 
D) 2 pts (accurate plot) 
E) 4 pts (accurate, specific, and clear summary, including specification of non-linear model 

and description/justification of goodness of fit) 
  

28: 5 points for clear, accurate, and specific explanation for whether event is unlikely 
 
Bonus #1: 2 pts (correct response with calculation evidence) 

Bonus #2: 4 pts (2 pts each situation, including scatter plot 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 
       

 
 


