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Exam Directions From Canvas Assignments
Final Exam Directions

Students must use Respondus Monitor with LockDown Browser, with a webcam on the relevant area for
the duration of this exam. Before beginning the exam, the webcam should be placed at a location at
which the entire work area can be seen, including the student’s face and hands, at all times. No electronic
devices other than a calculator should be brought into the testing environment; this includes smart watches.
Communication of any kind with another person during this exam will be considered a violation of the
academic integrity policy.
Once the webcam for Respondus Monitor is on, but before beginning the exam, students must clearly
show their blank pages to the webcam, front and back.
This exam will consist of two sections: the Multiple Choice (MC) and Free Response (FR) sections.
MC Section: This Canvas assignment will include all MC questions, and they will be graded automatically in this assignment.
FR Section: It will appear as a single question on this exam; that question will include a list of all of
the FR questions. You must write your work and answers on paper, and then scan all pages and upload them
together as a single pdf (via an app such as Adobe Scan or CamScanner: NOT simply a phone picture) to
the ”Final Exam pdf Upload" Canvas assignment (the assignment after this one on Canvas). This portion
must be uploaded within 15 minutes of finishing the exam. Before logging off of this Respondus Monitor,
you must hold up all sheets with your written work to the webcam so they can be read on the video. You also
need to follow the directions given in the FR section during the exam. The FR portion will be graded by the
grading team, and your score will be entered manually into this assignment.
Failure to follow any of the above guidelines will result in you losing 2 points on the exam (which is
the final Free Response Question). Significant failure to follow these guidelines may result in the exam not
being accepted and you being granted a score of zero for the exam.
Before beginning this exam, make sure that you have the following:
• tablet/laptop/similar device with Respondus Monitor and LockDown Browser (NOT a smartphone);
• a webcam in, or capable of being integrated into, the device in #1 (you will need to show your face,
your picture ID, and your testing environment to begin the exam);
• device capable of scanning (with Adobe Scan or CamScanner), saving, and uploading pdf files (no
other file type);
• sufficient internet connection;
• an approved calculator (TI-83, TI-84, or "Plus" versions of these);
• pencil and paper.
This exam is made available a little early and a little late on Canvas so that you have sufficient time to read
these directions and perform the RM/LDB checks. However, note the time limit once you start the exam.
In the event of technical difficulties, contact your instructor immediately. You should continue to
complete the exam if possible.

1.2

FR Directions

There are 6 (content-carrying) free response questions, each with multiple parts. Show all necessary work
on your handwritten page (which you will scan and upload as a pdf).
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Verify that the answers carry the appropriate units. Partial credit may be given for work towards the
correct solution. However, if answers are shown without necessary work, you may receive little or no credit
for the correct answer.
Free Response Questions: [Image Embedded]
Type your free response answers (ANSWERS ONLY) into the answer area for this question, marked
with the question number. For example, your response should be formatted something like this:
#1) (a) your answer
(b) your answer
(c) your answer
#2) etc. ...
If your answer involves a chart, table, or diagram, type the appropriate word (e.g. “diagram”) as your
answer to this question.
Write your work and answers on a sheet of paper (remember to always include appropriate units, including
% and $ symbols when appropriate). Round answers to two decimal places unless otherwise instructed.
Grading of both your work and your answers will primarily take place on this sheet of paper; the answers
typed in above should duplicate the answers on your paper. When finished the exam, but before logging
off of Respondus Monitor, show all of the pages of your work/answers to FR questions to the webcam so
that they can be clearly read. Then log off of Respondus Monitor, scan the pages to create a single pdf, and
upload the scanned pdf to the corresponding "Final Exam pdf Upload" assignment.

1.3

Final Exam pdf Upload Directions

Upload, as a single pdf, your handwritten work and answers to the Free Response section of the exam here.
After uploading, confirm that your upload has completed by downloading it again to make sure it is
readable. A late upload or one that cannot be read/downloaded will result in a deduction of 10 points, and it
might not be accepted at all at the instructor’s discretion.
Your upload is due within 15 minutes of the exam ending. Failure to follow this policy may result in
your exam responses not being accepted and you being given a score of zero for the Free Response portion
of the exam.
Points earned on the free response section will be manually added to the Exam assignment on Canvas,
not to this assignment.
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MC: 2 points each, 60 points total. Correct answer is option (a).
1. Evaluate the following argument.
P. All business CEOs attended Harvard for college.
P. Walter attended Harvard for college.
C. Walter is a business CEO.
(a) The argument is deductive, not valid, and not sound.
(b) The argument is deductive, valid, and not sound.
(c) The argument is deductive, not valid, and sound.
(d) The argument is deductive, valid, and sound.
(e) The argument is inductive, weak, and not sound.
2. Select the phrase that accurately completes the sentence: “If an argument is valid, then...”
(a) the premises may or may not be true, and the argument may or may not be sound.
(b) the premises are true, and the argument is sound.
(c) at least one premise is false, and the argument is sound.
(d) at least one premise is false, and the argument is not sound.
(e) the premises are true, and the argument is not sound.
3. If your backyard measures 110 feet wide by 60 feet long, what is the area of your backyard in square
yards? If necessary, round to the nearest square yard.
(a) 733 yd2
(b) 6600 yd2
(c) 2200 yd2
(d) 59, 400 yd2
(e) 37 yd2
4. You drink 2 cups of skim milk every day. How many extra pounds of fat would you consume in a year
(365 days) if you switched from skim milk to 2% milk? Assume that skim milk has zero fat, and that
2% milk has 5 grams of fat per cup. Round your answer to the nearest pound.
(a) 8 pounds
(b) 2 pounds
(c) 1 pound
(d) 20 pounds
(e) 4 pounds
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5. A food delivery service offers a coupon for a 40% discount off your order, up to a maximum discount
of $20. Ellen just placed an order that received exactly the maximum discount of $20. What was the
price of her original order (before the discount was applied)?
(a) $50
(b) $20
(c) $8
(d) $30
(e) $28
6. You are walking through a clothing store, and you see an item with a sticker price of $75. However, it
is on sale with a discount of 15% off. You have $60 in your pocket. Is that enough to buy it? Choose
the correct answer with the correct subsequent comment.
(a) No. You would need $3.75 more.
(b) No. You would need $6.00 more.
(c) Yes. You have exactly the right amount.
(d) Yes. You have $3.75 more than you need.
(e) Yes. You have $6.00 more than you need.
7. Carry out the following operation. Choose the answer which gives the result in scientific notation with
the correct significant digits. 78.1 + 430.
(a) 5.1 × 102
(b) 508.1 × 100
(c) 5.10 × 102
(d) 51 × 101
(e) 5.08 × 102
8. Nikolas steps on the scale at the doctor’s office. The scale says he weighs 79 kg, but the doctor tells
him that his true weight is 77 kg (their scale is broken and it always reads 2 kg too heavy). The relative
error in the scale is therefore closest to
(a) 2.6%
(b) -2.6%
(c) 2.5%
(d) -2.5%
(e) 2.0%
(f) -2.0%
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9. The average annual income for a family in 1995 in the US was $34,076. Based on the annual CPI,
this average family income in 1995 had the same purchasing power as what average income in 2005?
(Round your answer to the nearest dollar.)
(a) $43,668
(b) $26,591
(c) $66,550
(d) $51,932
10. If it cost $14 to fill a tank of gasoline in 1975, how much did it cost to fill the same tank in 2015?
(Hint: the GPI for 1975 was 25.8, and the GPI for 2015 was 210.0.) Round to the nearest dollar.
(a) $114
(b) $58
(c) $172
(d) $88
(e) $361
11. $4000 is invested in an account with APR 3% compounded annually. What is the balance in the
account after 10 years?
(a) $5, 375.67
(b) $5, 397.41
(c) $5, 399.44
(d) $4, 970.78
(e) $55, 143.40
12. Find the APY for an account with an APR of 4% with daily (365 days) compounding. (Hint: use P =
1, Y = 1).
(a) 4.08%
(b) 1.04%
(c) 0.04%
(d) 103.80%
(e) 3.48%
13. You open a savings account and deposit $400 monthly. If the APR is 5% compounded monthly, how
much money will you have in 25 years?
(a) $238, 203.88
(b) $334, 203.88
(c) $120, 000.00
(d) $10, 516.34
(e) $172, 405.76
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14. Susan opened an IRA (a retirement savings plan) at age 21, and she deposited $250 per month into it.
If the IRA contained $377,367.44 exactly 45 years after opening it, what portion of this amount was
from her deposits?
(a) $135,000
(b) $242,367.44
(c) $11,250
(d) $168,238.36
(e) $366,117.44
15. Your brother took out a loan for $3500 and has monthly payments of $295. He pays off the loan in 2
years. How much of his total payments were interest?
(a) $3580
(b) $7080
(c) $3500
(d) There is not enough information to answer this question.
16. You have a credit card with a 30% APR compounded monthly. What is the monthly interest rate?
(a) 2.5%
(b) 30%
(c) 12%
(d) 0.3%
(e) There is not enough information to answer this question.
17. In an election between Xavier, Yolanda, and Zanzibar, 437 votes were cast. Assume Yolanda won a
majority of the votes. Which of the following statements is true?
(a) Yolanda also won a plurality of the votes.
(b) Yolanda received fewer than 200 votes.
(c) Xavier or Zanzibar may have also won a majority of the votes.
(d) Either Xavier or Zanzibar would win the election by Condorcet method.
18. In an election between April, Brian, and Canelo, 85,123 votes were cast. Assume that no one won a
majority of the first-place votes and April received the fewest first-place votes. April is eliminated, the
votes are retallied, and Canelo now has a majority of first-place votes. Therefore, Canelo is declared
the winner of the election. Which voting method was used to determine the winner?
(a) Sequential runoff
(b) Plurality
(c) Borda count
(d) Condorcet
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19. Gwen takes a sample of people in an apartment complex and finds that 240 of the 470 residents in the
sample do not approve of the new pool hours. Construct the confidence interval for the percentage of
residents who do not approve of the new pool hours.
(a) [46.5%, 55.7%]
(b) [44.6%, 57.6%]
(c) [42.4%, 55.4%]
(d) [44.3%, 53.5%]
20. A fitness and nutrition expert advertises a new dietary supplement containing hydrolized type 1
collagen. He cites statistical studies that found this product to help promote weight loss, and he says
that the studies were randomized experiments (i.e. with a treatment group and control group) which
were double blind and which controlled for the placebo effect. Were these studies well-designed?
Choose the best response.
(a) Yes; these studies accounted for the most important aspects of a statistical study.
(b) Yes; all study designs are equally acceptable.
(c) No; double-blinding will contaminate the results.
(d) No; it is not possible to control for the placebo effect, so the researchers are mistaken.
21. The interquartile range (IQR) of a data set is defined as IQR = Q3 - Q1. Find the IQR of the following
data set: {2, 6, 8, 9, 11, 13, 19, 21}.
(a) 9
(b) 13
(c) 10
(d) 16
(e) 7
22. If the mean of a data set is much lower than its median and mode, what may we conclude about the
shape of the distribution?
(a) Left-skewed
(b) Right-skewed
(c) Symmetric
(d) Bimodal
(e) Low variation
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23. The daily milk production for a dairy cow is normally distributed. It has an average of 7.5 gallons per
day, with a standard deviation of 0.5 gallons. Using the 68-95-99.7 rule, 95% of cows produce about
how much milk in a given day?
(a) 6.5 gallons to 8.5 gallons
(b) 5.5 gallons to 9.5 gallons
(c) 7.0 gallons to 8.0 gallons
(d) 6.0 gallons to 9.0 gallons
(e) 7.3 gallons to 7.7 gallons
24. The daily milk production for a dairy cow is normally distributed. It has an average of 7.5 gallons
per day, with a standard deviation of 0.5 gallons. Helga is a cow which produced 9.0 gallons of milk
today. Helga produced more milk than approximately what percentage of cows?
(a) 99.87%
(b) 0.13%
(c) 93.32%
(d) 6.68%
(e) 69.15%
(f) 30.85%
25. You are making a sandwich with three choices of bread, two choices of meat, and three choices of
cheese. How many different sandwich options could you make?
(a) 18
(b) 8
(c) 6
(d) 64
(e) 15
26. If you draw one card from a standard 52-card deck, what is the probability that the card you draw is
not a Jack?
(a) 12/13
(b) 1/13
(c) 10/13
(d) 4/13
27. Find the probability of drawing either a king or a diamond from a standard deck of cards.
(a) 0.3077
(b) 0.3269
(c) 0.0192
(d) 0.2500
(e) 0.3462
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28. Suppose that a certain frozen yogurt shop has 8 flavors, 5 of which are fruity and 3 of which are
chocolatey. If you get a bowl of three randomly chosen, different flavors of frozen yogurt, what is the
probability that the first two are fruity while the last one is chocolatey?
(a) 0.1786
(b) 0.1172
(c) 0.1465
(d) 0.6250
(e) 0.2344
29. For a concert, a band is creating a set list of 5 songs from their album of 12 songs. How many different
set lists can they make? (Hint: the order of the selection matters.)
(a) 95,040
(b) 3,991,680
(c) 792
(d) 50
(e) 248,832
30. For a concert, a band needs to select 7 songs to play. They have two albums; their first album has 11
songs, and their second album has 14 songs. If they select from among their songs randomly, what is
the probability that exactly 4 of the songs will be from their first album?
(a) 0.2499
(b) 0.0779
(c) 0.3636
(d) 0.6364
(e) 0.1282
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FR: Points as marked, 40 points total.
1. The Venn diagram below describes the membership at a local library. Some members live in town and
some live out of town; some members are students and some are not.
Library Members

28
In Town

22

15

Students

16

(a) (3 points) Use the given Venn diagram to complete the two-way table below.
In Town Residents

Out of Town Residents

Students
Non-students
Total

Total

81

Answer:
The table is filled in as follows.
Students
Non-students
Total

In Town Residents
15
22
37

Out of Town Residents
16
28
44

Total
31
50
81

0.5 point each for the entries in the non-Total rows and columns.
0.25 point each for the entries in the Total rows and columns (except the given overall total for
which no points are awarded or deducted).
(b) (1 point) How many in-town members are not students?
Answer:
From the diagram or table in part (a), there are 22 in-town members who are not students.
1 point for correct answer, following work from part (a).
Note: an incorrect value can be given credit if it comes from the correct place from part (a) and
the value was given incorrectly in part (a).
(c) (1 point) How many out-of-town members does the library have?
Answer:
From the diagram or table in part (a), there are 44 out of town members.
1 point for correct answer, following work from part (a).
Note: an incorrect value can be given credit if it comes from the correct place from part (a) and
the value was given incorrectly in part (a).
(d) (1 point) How many members does the library have in total?
Answer:
From the table in part (a), there are 81 members in total.
1 point for correct answer.
Note: credit cannot be given for an incorrect answer since this value was provided in part (a).
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2. Edwin is a homeowner who is considering solar panels for his roof to help with his electric bill. His
electric company charges $0.11 per kilowatt-hour of electricity, and his house uses 16.9 kilowatt-hours
of electricity per day. Answer the following questions to help in his decision-making process.
(a) (2 points) What is the monthly electricity cost for Edwin’s home? Assume a month has 30 days,
and give your answer in units of dollars per month, rounded to the nearest penny if necessary.
Answer:
$0.11 16.9 kwH 30 days
×
×
= $55.77 per month.
kwH
day
month
0.5 point for correct setup of problem (unit conversion; could be in multiple steps or implicitly).
0.5 point for use of correct conversion factors (correct orientation, in any order).
0.5 point for correct computations and answer.
0.5 point for correct units and decimal places in answer.
(b) (2 points) Assume that solar panels on his roof would produce 15 kilowatt hours of electricity
per day. How much would he save in a month (compared to part (a)) if he installed solar panels?
Assume a month has 30 days, and give your answer in units of dollars per month, rounded to
the nearest penny if necessary. (Hint: Edwin would only have to pay for electricity that he uses
above the amount produced by the solar panels.)
Answer:
Since Edwin would not have to pay for the 15 kwH per day produced by the solar panels, he
would save the amount of money corresponding to that energy output. His savings are thus
$0.11 15 kwH 30 days
×
×
= $49.50 per month.
kwH
day
month
1 point for correct setup of problem. This could take several forms and does not have to duplicate
the above. Any correct setup is fine.
0.5 point for correct computations and answer.
0.5 point for correct units and decimal places in answer.
(c) (2 points) If it costs $10,095 to install the solar panels, how long would he need to have them in
order to break even? (That is, how long until the total savings on his electric bill meet or exceed
the cost of installation?) Round to the nearest whole number of years.
Answer:
Since Edwin would save $49.50 per month, to save $10,095 in total, it will take him
month
year
$10, 095 ×
×
= 16.9949... years ≈ 17 years.
$49.50 12 months
1 point for correct setup of problem. This could take several forms and does not have to duplicate
the above. Any correct setup is fine.
0.5 point for correct computations and answer.
0.5 point for correct units and rounding in answer.
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3. Paul works as an architect, earning $145,000 in wages yearly. He earns $6,500 in interest from a
savings account, and he makes contributions to a tax-deferred retirement account totaling $8,000.
Paul contributes $11,000 to various charities and also had $8,000 in medical expenses, making his
itemized deductions $19,000 in total. He files as head of household and has two children. He is
entitled to a tax credit of $500 per child. For each of the following questions, show work and provide
explanation where necessary.
(a) (2 points) Find Paul’s gross income and adjusted gross income.
Answer:
Gross Income = $145,000 + $6,500 = $151,500
Adjusted Gross Income = $151,500 - $8,000 = $143,500
0.5 point for correct values used for gross income.
0.5 point for correct computation and answer for gross income.
0.5 point for correct values used for adjusted gross income.
0.5 point for correct computation and answer for adjusted gross income.
(b) (2 points) Find Paul’s taxable income and tax bracket. Explain how you found his tax bracket.
Answer:
Since Paul files as head of household, the standard deduction of $18,350 is less than his itemized
deductions totaling $19,000. Thus, we use his itemized deductions in calculating taxable income.
Taxable Income = $143,500 - $19,000 = $124,500.
Thus, according to the tax table, Paul is in the 24% tax bracket.
0.5 point for correct values used for taxable income.
0.5 point for correct computation and answer for taxable income.
0.5 point for correct tax bracket, according to the taxable income calculation.
0.5 point for reasonable explanation for tax bracket.
(c) (2 points) Find Paul’s total income tax.
Answer:
Tax from table = 0.1(14, 100)+0.12(53, 700−14, 100)+0.22(85, 500−53, 700)+0.24(124, 500−
85, 500) = $22, 518
Total income tax = $22,518 - 2($500) = $21,518
0.5 point for correct percentages (0.1, 0.12, etc.) used for tax from table.
0.5 point for correct dollar values used for tax from table (head of household values, up to taxable
income), following work from part (b).
0.5 point for subtracting correct amount ($1,000) for tax credits.
0.5 point for correct answer.
(d) (2 points) Find Paul’s FICA tax and overall federal tax rate. Recall that the FICA tax rate is
7.65%. Round the overall federal tax rate to the nearest hundredth of a percent.
Answer:
FICA tax = 0.0765($145,000) = $11,092.50
Overall federal tax rate =
$21, 518 + $11, 092.50
× 100% = 21.53%
$151, 500
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0.5 point for correct computation and answer for FICA tax.
0.5 point for correct values used for overall federal tax rate.
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-0.25 for incorrect rounding.
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4. The following table gives the population of the five most populous countries (2021 estimates).
Country
Pakistan
Indonesia
China
United States
India

Population (millions)
221
271
1443
330
1326

(a) (2 points) Make a bar graph of this data, with the bars in descending order (that is, the tallest bar
on the left, and the shortest bar on the right).
Answer:

Population
Country
0.5 point for acceptable title and axis labels. (Note that the “Population” label above should be
moved higher; this was difficult to execute on the software that made this answer key.)
0.5 point for correct bar heights.
0.25 for bars in descending order.
0.25 for bars not touching each other.
0.5 point for overall graph appearance.
(b) (2 points) Is the data in part (a) quantitative or qualitative? Explain.
Answer:
This data is qualitative because the data can be placed into nonnumerical categories (countries).
1 point for correct answer.
1 point for reasonable explanation.
(c) (2 points) The following table adds a third column, giving the land area of the same countries.
A scatter plot shows that the correlation between the population and land area is positive. Is that
just a coincidence? Discuss a possible explanation for this correlation.
Country
Pakistan
Indonesia
China
United States
India

Population (millions)
221
271
1443
330
1326

Land Area (million km2 )
0.88
1.90
9.71
9.37
3.29
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Answer:
If a country has more land area, then that country can accommodate more people. The correlation
is almost certainly not a coincidence.
1 point for saying correlation is not a coincidence.
1 point for reasonable explanation (several other explanations are possible).
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5. Kate has set herself a goal of reading a book for 20 minutes a day on average. However, she can’t
always find a consistent time to read. On a given day of the week, she has a (long run) probability of
3
2
7 of being able to read for 40 minutes that day; she has a 7 probability of being able to read for 20
2
minutes that day; and she has 7 probability of being able to read for only 10 minutes that day.
(a) (2 points) What is the expected value of the daily amount of time Kate spends reading? Round
your answer to the nearest hundredth. Does this value exceed her goal of 20 minutes each day?
Answer:
The expected reading time is
40 mins ×

2
3
2
+ 20 mins × + 10 mins × ≈ 22.86 mins
7
7
7

Yes, Kate’s average daily reading time is 22.86 minutes, so she surpasses her goal of 20 minutes.
0.5 point for correct values in expected value computation.
0.5 point for correct computation and answer of expected value.
-0.25 for incorrect rounding of expected value.
1 point for correct answer to the “goal” question (yes).
(b) (1 point) If Kate reads for 7 consecutive days, can you conclude that she read for exactly 40
minutes on exactly 2 of those days? Why or why not?
Answer:
No. The long run average requires a large number of trials (days) according to the Law of Large
Numbers, and so 7 days is not enough to make this conclusion.
0.5 point for correct answer to the question (no).
0.5 point for reasonable explanation.
(c) (2 points) If Kate commits to attending a weekly event, her probability of reading for 40 minutes
on that day drops to 17 (she would be unable to read at all on that day). If her reading time on
all other days remains unchanged, what will be her new expected value of daily reading time?
Round to the nearest hundredth. After this change, will she make her goal of 20 minutes a day?
Answer:
The new expected reading time is
40 mins ×

1
3
2
1
+ 20 mins × + 10 mins × + 0 mins × = 17.14 mins
7
7
7
7

No, Kate will not make her goal of 20 minutes a day.
0.5 point for correct values in expected value computation. (Note: including the 0 mins ×
term is optional.)
0.5 point for correct computation and answer of expected value.
-0.25 for incorrect rounding of expected value.
1 point for correct answer to the “goal” question (no).

1
7
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6. It is estimated that 8% of the population has seasonal allergies. The table below shows the result
of a seasonal allergy test conducted on 400 patients (a positive result indicates that the patient has
a seasonal allergy). Assume this test is 85% percent accurate. Use the table below to answer the
following questions.

Test Positive
Test Negative
Total

Patient has allergy
27
5
32

Patient has no allergy
55
313
368

Total
82
318
400

(a) (1 point) Of those who test negative, how many do not actually have a seasonal allergy? Is this
the number of true positives, false positives, true negatives, or false negatives?
Answer:
313 of those who test negative do not have a seasonal allergy. This is the number of true negatives.
0.5 point for correctly identifying 313.
0.5 point for correctly identifying “true negatives.”
(b) (2 points) Of those who test negative, what percentage have a seasonal allergy? Round to the
nearest tenth of a percent. Is this the percentage of true positives, false positives, true negatives,
or false negatives?
Answer:
5
318 × 100% = 1.6%. This is the percentage of false negatives.
0.5 point for correct numerator.
0.5 point for correct denominator.
0.5 point for final answer (which follows from work). -0.25 for incorrect rounding.
0.5 point for correctly identifying “false negatives.”
(c) (2 points) Of those who test positive, what percentage do not have a seasonal allergy? Round
to the nearest tenth of a percent. Is this the percentage of true positives, false positives, true
negatives, or false negatives?
Answer:
55
82 × 100% = 67.1%. This is the percentage of false positives.
0.5 point for correct numerator.
0.5 point for correct denominator.
0.5 point for final answer (which follows from work). -0.25 for incorrect rounding.
0.5 point for correctly identifying “false positives.”
(d) (2 points) Your friend took the allergy test and then tells you, “I just got a positive result. Since
this test is 85% accurate, that means there is an 85% chance that I have seasonal allergies.” Is
your friend correct? Explain why or why not.
Answer:
No, your friend is not correct. Part (c) showed that the chance of NOT having seasonal allergies,
given a positive test result, is over 67%, so the chance of having seasonal allergies, given a
positive test result, is only about 33%, considerably lower than 85%.
1 point for correct answer (“no”).
1 point for reasonable explanation (the 33% does not need to be identified).
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7. (2 points) Follow all testing protocol directions (hold up blank paper to the webcam at the beginning
of the exam; show your work to the webcam before submitting; etc.).
Each violation worth 1 or 2 points at discretion of grader, for a maximum of 2 points.

Grading notes for entire FR section:
Alternative solutions, if mathematically sound and otherwise appropriate for the problem, are
accepted without penalty.
Minor deductions are the discretion of the grader; deductions can come in increments of 0.25.
If a problem needs the use of an answer from a previous part, then correct work using incorrect
previous answers still earns credit.
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Formulas
• Area = length × width
• Volume = length × width × height
• Density = mass
volume
people
• Population Density = area
• Absolute Change = new value - old value
• Absolute Difference = compared value - reference value
• Absolute Error = measured value - true value
• Relative Change = new value - old value × 100%
old value
• Relative Difference =

compared value - reference value
× 100%
reference value

• Relative Error = measured value - true value × 100%
true value
compared value
× 100
reference value


𝐶𝑃𝐼 𝑦
• CPI: 𝑃𝑟𝑖𝑐𝑒 𝑖𝑛 $ 𝑦 = (𝑃𝑟𝑖𝑐𝑒 𝑖𝑛 $ 𝑥 ) ×
𝐶𝑃𝐼 𝑥
• Index Number:

• Rate of Inflation:

𝑜𝑟

𝐶𝑃𝐼 𝑦 𝑃𝑟𝑖𝑐𝑒 𝑖𝑛 $ 𝑦
=
𝐶𝑃𝐼 𝑥 𝑃𝑟𝑖𝑐𝑒 𝑖𝑛 $ 𝑥

𝐶𝑃𝐼 𝑁 𝑒𝑤 − 𝐶𝑃𝐼𝑂𝑙𝑑
× 100%
𝐶𝑃𝐼𝑂𝑙𝑑

• Simple Interest: 𝐴 = 𝑃 + (𝑃 × 𝐴𝑃𝑅 × 𝑌 )

 (𝑛𝑌 )
𝐴𝑃𝑅
• Compound Interest: 𝐴 = 𝑃 1 +
𝑛
𝐴 = 𝑃 × 𝑒 ( 𝐴𝑃𝑅×𝑌 )

𝑃= 
𝑃=

𝐴
𝑒 ( 𝐴𝑃𝑅×𝑌 )

𝐴
1+

𝐴𝑃𝑅
𝑛

 (𝑛𝑌 )
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• APY = Total Return:
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𝐴−𝑃
× 100%
𝑃



 (1 + 𝐴𝑃𝑅 ) (𝑛𝑌 ) − 1 


𝑛

• Savings Plans: 𝐴 = 𝑃𝑀𝑇 × 



𝐴𝑃𝑅


𝑛



𝑃𝑀𝑇 = 

𝐴
(𝑛𝑌 ) −1
(1+ 𝐴𝑃𝑅
𝑛 )
𝐴𝑃𝑅
𝑛

(



)

"  1
#
𝐴 (𝑌 )
• Annual Return:
− 1 × 100%
𝑃

𝑃×
• Installment Loans: 𝑃𝑀𝑇 = 

1− 1+



𝐴𝑃𝑅
𝑛

𝐴𝑃𝑅
𝑛



 (−𝑛𝑌 ) 



𝑃𝑀𝑇 × 1 − 1 +


𝑃=

• Gross Income= Sum of All Income
• Adjusted Gross Income= Gross Income − Adjustments to Income
• Taxable Income= Adjusted Gross Income − (Deductions and Exemptions)
• Total Income Tax= Tax Calculated from Table − Tax Credits
• Overall Federal Tax Rate=

Total Income Tax + FICA Tax
× 100%
Gross Income

1
• Margin of Error Estimate: √ × 100%
𝑛
• Confidence Interval: [stat − MOE, stat + MOE]
sum of all values
total number of values
√︄
sum of (deviations from the mean)2
• Standard deviation =
total number of values − 1
• Mean =

• Range = highest value − lowest value



𝐴𝑃𝑅
𝑛

𝐴𝑃𝑅
𝑛

 (−𝑛𝑌 ) 
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• z-score = Standard score =

data value − mean 𝑥 − 𝜇
=
standard deviation
𝜎

• z-score/Percentile table:
z-score Percentile z-score
−3.5
0.02
−1.5
−3
0.13
−1
−2.5
0.62
−0.5
−2
2.28
0
• Probability Formulas: 𝑃( 𝐴) =
𝑃( 𝐴) + 𝑃(not 𝐴) = 1;

Spring 2022

Percentile
6.68
15.87
30.85
50.00

z-score
0.5
1
1.5
2

Percentile
69.15
84.13
93.32
97.72

number of ways A can occur
total number of possible outcomes
𝑃(not 𝐴) = 1 − 𝑃( 𝐴)

(Independent:) 𝑃( 𝐴 AND 𝐵) = 𝑃( 𝐴) × 𝑃(𝐵)
(Dependent:) 𝑃( 𝐴 AND 𝐵) = 𝑃( 𝐴) × 𝑃(𝐵 given 𝐴)
(Non-overlapping:) 𝑃( 𝐴 OR 𝐵) = 𝑃( 𝐴) + 𝑃(𝐵);
(Overlapping:) 𝑃( 𝐴 OR 𝐵) = 𝑃( 𝐴) + 𝑃(𝐵) − 𝑃( 𝐴 AND 𝐵)
𝑃( 𝐴 at least once) + 𝑃( 𝐴 zero times) = 1
𝑃( 𝐴 at least once in n trials) = 1 − [𝑃(not 𝐴)] 𝑛
• Expected Value = (value of A) × 𝑃( 𝐴) + (value of B) × 𝑃(𝐵) + · · ·
• Multiplication Principle (extended): Number of arrangements = 𝑛𝑟
• Permutations: Number of permutations =
• Combinations: Number of combinations =

𝑛!
(𝑛 − 𝑟)!
𝑛!
(𝑛 − 𝑟)!𝑟!

z-score
2.5
3
3.5

Percentile
99.38
99.87
99.98
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