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Exam Directions From Canvas Assignments

1.1

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 students 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 Free Response #7). 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.
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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).
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:
In case you have trouble viewing the above questions, here are the same questions as an embedded image:
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. After you have finished this exam, scan all of the pages of your work/answers into
a single pdf. 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 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 automatically lose 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.
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 automatically lose 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.
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MC: 2 points each, 60 total. Correct answer is option (a).
1. For the standard categorial proposition “no S are P,” which of the following is correct regarding the statements S and P?
(a) S and P are disjoint
(b) S and P are overlapping
(c) S is a subset of P
(d) P is a subset of S
2. During your most recent two visits to your favorite fast food chain, you’ve been lucky enough
to have received 11 chicken nuggets when you only ordered 10. Based on this, you expect to
always receive an extra nugget from now on. This reasoning is an example of a(n)...
(a) Inductive argument
(b) Valid inductive argument
(c) Valid deductive argument
(d) Sound deductive argument
3. Consider the following argument: “Everyone who lives in South Carolina attends Clemson
University. Andrew lives in South Carolina. Therefore, Andrew attends Clemson University.”
Is this argument valid, sound, both, or neither? (Assume that Andrew does indeed live in
South Carolina.)
(a) Valid but not sound
(b) Sound but not valid
(c) Both valid and sound
(d) Neither valid nor sound
4. Which of the following is FALSE regarding conversion factors?
(a) When using multiple conversion factors, the order in which the factors appear matters.
(b) Key words and operations include per, of, square and cube, among others.
(c) A conversion factor is a convenient form of the number 1 used to change units.
(d) They are an integral part of unit analysis.
5. Use unit analysis to determine the number of seconds in the month of December. (Hint:
remember that December has 31 days)
(a) 2,678,400 sec
(b) 6,696,000 sec
(c) 44,640 sec
(d) 216,000 sec
(e) 1,071,360 sec
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6. Consider the following computation: 12+6.732. Select the correct answer in scientific notation
and with appropriate significant figures.
(a) 1.9 × 101
(b) 1.8 × 101
(c) 1.86732 × 101
(d) 18.732 × 100
(e) 1.9 × 100
7. Suppose you deposit $3,000 into an account earning simple interest at an APR of 4.5%. How
much money will be in the account after 4 years?
(a) $3,540.00
(b) $3,135.00
(c) $3,577.56
(d) $3,590.44
(e) $3,591.65
8. Suppose you have a student loan of $50,000 with an APR of 6% compounded monthly for 15
years. What monthly payment will you need to make?
(a) $421.93
(b) $277.78
(c) $250.00
(d) $171.93
(e) $497.63
9. Brenda is single and earned wages of $43,250. She contributed $2,500 to a tax-deferred
retirement account, and she takes the standard deduction. She also receives a $1,000 tax
credit. Find her taxable income.
(a) $28,550
(b) $27,550
(c) $22,400
(d) $31,050
(e) $30,050
10. Steve and Julie are married and they file their taxes jointly. They have taxable income of
$91,000. Find their total income tax.
(a) $11,600
(b) $20,020
(c) $10,920
(d) $7,597
(e) $15,919.50
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11. A company wants to get opinions on its new soda flavor and conducts a taste test at a nearby
mall. Which sampling method is the company using?
(a) Convenience
(b) Simple random
(c) Systematic
(d) Stratified
12. A study separated 250 elderly volunteers into groups based on a survey asking how frequently
they did brain exercises such as puzzles. Those who did fewer brain exercises tended to suffer
from more memory loss than those who did more brain exercises. Identify whether this is an
observational study or an experiment, and determine whether it is case-control or not, or if
blinding was used or not necessary.
(a) Observational study; case-control
(b) Observational study; not case-control
(c) Experiment; single-blind
(d) Experiment; double-blind
(e) Experiment; no blinding necessary
13. A survey was given to 100 Clemson students asking their opinion on campus dining options.
63 out of 100 students believe that there is a good variety of campus dining options. Find
the confidence interval for this study. Can you conclude that a majority of Clemson students
believe there is a good variety of dining options on campus?
(a) [53%, 73%]; Yes, we can conclude a majority of Clemson students believe there is good
dining variety.
(b) [53%, 73%]; No, we cannot conclude a majority of Clemson students believe there is
good dining variety.
(c) [62%, 64%]; Yes, we can conclude a majority of Clemson students believe there is good
dining variety.
(d) [62%, 64%]; No, we cannot conclude a majority of Clemson students believe there is
good dining variety.
(e) [62.9%, 63.1%]; Yes, we can conclude a majority of Clemson students believe there is
good dining variety.
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14. Consider the following results of favorite sodas. Determine whether the variable in this data
is qualitative or quantitative, and determine the relative frequency of those who prefer Pepsi.
Soda
Coke
Pepsi
Sprite
Mt. Dew
Total

# of People
55
40
32
38
165

(a) Qualitative; 24.2%
(b) Qualitative; 40%
(c) Quantitative; 24.2%
(d) Quantitative; 40%
(e) Qualitative; 33.3%
15. An outlier has strong effects on which of the following measures of center in a distribution?
(a) Mean
(b) Mean and median
(c) Mean, median, and mode
(d) Median
(e) Median and mode
16. Find the mean, median, and mode of the data set below.
3 5 7 8 8 9 10
(a) Mean = 7.14, Median = 8, Mode = 8
(b) Mean = 8, Median = 8, Mode = 8
(c) Mean = 7.14, Median = 7.5, Mode = 8
(d) Mean = 8, Median = 7.5, No Mode
(e) Mean = 7.14, Median = 8, No Mode
17. Suppose a data set is normally distributed. What percentage of data values lie within 3
standard deviations below the mean and 1 standard deviation above the mean? Use the
68-95-99.7 Rule.
(a) 83.85%
(b) 95%
(c) 81.5%
(d) 85%
(e) 99.7%
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18. Which of the following is false about the majority rule voting criterion?
(a) Winning a majority does not imply that the candidate also won a plurality.
(b) The winner has more than 50% of the votes.
(c) Every vote has the same weight.
(d) If all the votes were reversed, the loser would become the winner.
(e) If any votes for a losing candidate get changed to the winning candidate, the outcome
would not change.
19. Consider the following preference schedule for a club president election. Determine the winner
by Borda count.
1st
2nd
3rd

A
C
B
10

B
A
C
15

C
A
B
15

B
C
A
20

(a) B wins with 130 points.
(b) A wins with 110 points.
(c) C wins with 105 points.
(d) B wins with 35 points.
(e) C wins with 15 points.
20. Consider the following preference schedule for a club president election. Determine the winner
by the Condorcet method.
1st
2nd
3rd

A
C
B
10

B
A
C
15

C
A
B
15

B
C
A
20

(a) B wins with 2 pairwise wins.
(b) A wins with 2 pairwise wins.
(c) C wins with 2 pairwise wins.
(d) No clear winner can be determined.
21. Clemson has scored more than 40 points in 5 of its last 8 games. A sports analyst concludes
that the probability Clemson scores more than 40 points in its next game is P (> 40 points) =
0.625. Which method was used to arrive at the given probability?
(a) Empirical
(b) Subjective
(c) Theoretical
(d) Scientific
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22. A bakery has 3 different options of desserts: cookies, cupcakes, and brownies. Each dessert
has 4 different flavors, and 3 different decorating themes. How many different choices of
desserts are there? (Assume the flavors and decorating themes can be chosen independently
of each other.)
(a) 36 choices
(b) 10 choices
(c) 12 chioces
(d) 9 choices
(e) 24 choices
23. What is the probability of NOT drawing an even numbered card from a standard deck? (Hint:
remember that Jack, Queen, King, and Ace are not numbered cards.)
(a)
(b)
(c)
(d)
(e)

32
52
20
52
5
52
47
52
26
52

24. Find the probability of rolling a 2 and then rolling an odd number in two rolls of a fair die.
(a)
(b)
(c)
(d)
(e)

1
12
1
36
2
3
1
4
1
2

25. Find the probability of drawing 2 hearts in a row and then 1 spade in a standard deck, where
the drawn card is not replaced before the next draw.
(a) 0.0153
(b) 0.0156
(c) 0.7453
(d) 0.75
(e) 0.0166
26. In a drawer of socks, there are 3 red pairs, 4 blue pairs, 2 yellow pairs, and 2 purple pairs.
What is the probability of selecting a red pair or purple pair?
(a)
(b)
(c)
(d)
(e)

5
11
3
11
2
11
5
121
6
121
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27. Which of the following is FALSE regarding the Law of Large Numbers?
(a) The Law of Large Numbers applies to both independent and dependent trials.
(b) For a process repeated for large number of independent trials, the proportion of the
trials in which an event occurs will gradually approach the theoretical probability.
(c) Empirical probability gets closer to the theoretical probability after a long period.
(d) The empirical probaility will not necessarily be equal to the theoretical probability for
a small number of trials.
28. You are playing a game in which you flip a coin twice. You win $2 if you get two heads. You
win $1 if you get exactly one head. You lose $2 if you get two tails. What is the expected
value of this game if you played it many times?
(a)
(b)
(c)
(d)
(e)

$0.50
$1.50
$1
$3
-$1

29. A phone number, including its area code, has 10 digits chosen from 0-9, and digits can be
repeated. How many different phone numbers are possible?
(a) 1010
(b) 109
(c) 10 P10
(d) 10 C10
(e) 10 P9
30. The table below shows pass completion rates (successful catches) for two quarterbacks for a
football game broken down into each half.
Player
Trevor
Justin

Catches
5
3

First Half
Attempts
15
10

%
33.3%
30%

Second Half
Catches Attempts
%
5
10
50%
8
17
47.1%

Calculate the overall completion rates for the entire game. Use this information to determine
if this is an example of Simpson’s Paradox.
(a) For the entire game, Trevor’s overall completion rate is 40%, and Justin’s overall completion rate is 40.7%. Yes, this is an example of Simpson’s Paradox.
(b) For the entire game, Trevor’s overall completion rate is 40%, and Justin’s overall completion rate is 40.7%. No, this is not an example of Simpson’s Paradox.
(c) For the entire game, Trevor’s overall completion rate is 83.3%, and Justin’s overall
completion rate is 77.1%. No, this is not an example of Simpson’s Paradox.
(d) For the entire game, Trevor’s overall completion rate is 41.65%, and Justin’s overall
completion rate is 38.55%. Yes, this is an example of Simpson’s Paradox.
(e) For the entire game, Trevor’s overall completion rate is 41.65%, and Justin’s overall
completion rate is 38.55%. No, this is not an example of Simpson’s Paradox.
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FR: Points as marked, 40 total.

1. Answer the following questions involving conversions.
(a) (2.5 points) According to NASA, the average temperature on Saturn is −138◦ C, and
the average on Jupiter is −162◦ F. Convert both of these temperatures to Kelvin, and
determine which planet is colder on average (hint: first convert ◦ F to ◦ C, and then
convert to K).


Answer :





Saturn : K = C + 273.15 = −138 + 273.15 = 135.15K





−162 − 32
F − 32
=
= −107.78◦ C
Jupiter : C =


1.8
1.8




 K = C + 273.15 = −107.78 + 273.15 = 165.37K




Saturn is colder on average.
1 point for Saturn computation.
1 point for Jupiter computation.
0.5 point for final answer (which follows from work).
(b) (2 points) As the owner of a restaurant, you need to purchase 12,000 eggs to cover the
demand for this week. You can buy eggs at $2.35 per dozen eggs or $5.40 for 30 eggs
from the local store. Also, a local farmer offers to sell you eggs in crates of 100 at a price
of $18.75 per crate. Which is the best deal?


12, 000 eggs × $18.75 = $2250


100 eggs







12, 000 eggs × $5.40 = $2160
30 eggs




$2.35



12, 000 eggs ×
= $2350


12 eggs


The best deal is the 30-egg packages from the local store.
0.5 point each for computation of price of each egg-buying option (Note that students
could instead compute the price per egg!).
0.5 point for final answer (which follows from work).
(c) (2.5 points) Your utility company charges 12.5 cents per kilowatt-hour of electricity.
How much does it cost per day to keep a 100-watt light bulb on for 8 hours?
100 watt ×

1 kw
12.5 cents 8 hr
cents
×
×
= 10
1000 watt
kw − h
day
day

0.5 point for each conversion factor.
0.5 point for final answer (which follows from work).
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2. Answer the following questions involving percentages.
(a) While planning a trip to the beach, your friend warns you that shark attacks are up by
40% this year. After some research you find the number of reported shark attacks were
7 for the curent year and 5 for the previous year.
i. (1 point) Compute the relative change in the number of shark attacks.
Answer: new−old
× 100% = 7−5
old
5 × 100% = 40%
0.5 point for use of correct formula and values.
0.5 point for final answer (which follows from work).
ii. (1 point) Compute the absolute change in the number of shark attacks.
Answer: new - old = 7 − 5 = 2
0.5 point for use of correct formula and values.
0.5 point for final answer (which follows from work).
iii. (1 point) Assume the beach has 500,000 visitors on average annually. How would
you explain to your friend that your risk of shark attack is still extremely low?
Support your argument using parts (i) and (ii).
Answer:
Your friend correctly reported the relative change in the number of shark attacks,
which, while indeed high, is still no cause for concern given that the total number
of shark attacks increased by only two. The risk remains very low overall.
1 point for reasonable explanation (which follows from previous parts).
(b) (2 points) A shirt is currently listed at a 30% discount. What is the sale price if it
normally costs $200?
x − 200
= −0.3
200

=⇒

x − 200 = −0.3(200)

=⇒

x = $140

0.5 point for use of correct formula (or equivalent).
1 point for values in the correct place in formula.
0.5 point for final answer (which follows from work).
(c) (2 points) Your takeout order costs $33.50. If you pay with 2 twenty dollar bills, what
percentage tip did you leave? Ignore taxes.
40 − 33.50
× 100% = 19.40%
33.50
0.5 point for use of correct formula (or equivalent).
1 point for values in the correct place in formula.
0.5 point for final answer (which follows from work).
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3. Answer the following questions involving financial applications.
(a) (2 points) If the cost to fill a gas tank in 1965 was $9, how much would the same tank
cost in 2005? Round your answer to the nearest penny. (Hint: the GPI for 1965 is 25.8;
the GPI for 2005 is 192.5.)
25.8
9
=
192.5
x

=⇒

x = $67.15

0.5 point for use of correct formula (or equivalent).
1 point for values in the correct place in formula.
0.5 point for final answer, including rounding (which follows from work).
(b) (2 points) Suppose that you have a savings account paying an APR of 3% compounded
monthly. How much would you need to deposit now to have $500,000 in 50 years?
P =

500, 000
12×50 = $111, 774.11
1 + 0.03
12

0.5 point for use of correct formula.
1 point for values in the correct place in formula.
0.5 point for final answer, including rounding (which follows from work).
(c) Suppose you deposit $500 every month into an account for 10 years with an APR of
1.2% compounded monthly.
i. (2 points) Find the ending balance. Round your answer to the nearest penny.
"
#
(12×10)
1 + 0.012
−
1
12
A = $500
= $63, 714.62
0.012
12

0.5 point for use of correct formula.
1 point for values in the correct place in formula.
0.5 point for final answer, including rounding (which follows from work).
ii. (2 points) How much of the ending balance is money you deposited?
12 months
$500
×
× 10 years = $60, 000
month
year
0.5 point for use of correct formula.
1 point for values in the correct place in formula.
0.5 point for final answer (which follows from work).
iii. (1 point) How much of the ending balance is interest?
$63, 714.62 − $60, 000 = $3, 714.62
0.5 point for use of correct “formula.”
0.5 point for final answer, including rounding (which follows from work).
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4. Suppose a data set of weights of newborns is normally distributed with mean of 7.5 pounds
and standard deviation .75 pounds.
(a) (2 points) Find the percentage of newborns that weigh less than or equal to 8.625 pounds.
= 1.5 ⇒ 93.32% (from table)
z = 8.625−7.5
0.75
0.5 point for use of correct formula.
1 point for values in the correct place in formula.
0.5 point for final answer (which follows from work).
(b) (3 points) Suppose there is a sample of 250 newborns weights. How many newborns
would you expect to weigh more than 6.375 pounds? Round to the nearest integer.
z = 6.375−7.5
= −1.5 ⇒ 6.68%
0.75
100−6.68
× 250 = 233.3 ≈ 233 newborns.
100
0.5 point for use of correct z-score formula.
0.5 point for correct z-score computation.
0.5 point for correct percentile (following from work).
1 point for correct computation of number of newborns more than compute percentile.
0.5 point for final answer (which follows from work).
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5. Suppose you have a bag of colored candies. There are 5 blue, 3 red, 4 green, and 6 yellow.
Find the probability of each of the following situations where the drawn candy is not returned
to the bag. Round all answers to 4 decimal places, using scientific notation if necessary.
(a) (2 points) Drawing 3 green candies.
P (all green) =
OR
P (all green) =

4 C3
18 C3

= 0.0049

3
2
4
×
×
= 0.0049
18 17 16

1 point for a valid problem setup (above or equivalent).
1 point for final answer (which follows from work).
(b) (2 points) Drawing 5 candies, and none of them are red.
P (no red) =

15 C5
18 C5

= 0.3505

1 point for a valid problem setup (above or equivalent).
1 point for final answer (which follows from work).
(c) (2 points) Drawing 5 candies, and at least one of them are red.
P (at least 1 red) = 1 − P (no red) = 1 − 0.3505 = 0.6495
1 point for a valid problem setup (above or equivalent).
1 point for final answer (which follows from work).
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6. Assume a food allergy test is 80% percent accurate. It is estimated that 10% of adults have
food allergies. The table below shows the result of a food allergy test conducted on 500 adult
patients. A positive test result indicates that the patient has an allergy to a certain food.
Use the table below to answer the following questions.

Test Positive
Test Negative
Total

Patient has allergy
40
10
50

Patient has no allergy
90
360
450

Total
130
370
500

(a) (1 point) Of those who test negative, how many actually do not have a food allergy? Is
this the number of true positives, false positives, true negatives, or false negatives?
360 who test negative do not have a food allergy. This is the number of true negatives.
0.5 point for correctly identifying 360.
0.5 point for correctly identifying “true negatives.”
(b) (1.5 points) Of those who test negative, what percentage have a food allergy? Round to
the nearest tenth of a percent.
10
370 × 100% = 2.7%
0.5 point for correct numerator.
0.5 point for correct denominator.
0.5 point for final answer (which follows from work).
(c) (1.5 points) Of those who test positive, what percentage do not have a food allergy?
Round to the nearest tenth of a percent.
90
130 × 100% = 69.2%
0.5 point for correct numerator.
0.5 point for correct denominator.
0.5 point for final answer (which follows from work).

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:
Minor deductions are the discretion of the grader; deductions can come in increments
of 0.25.
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Formulas
• Absolute Change = new value - old value
• Relative Change = new value - old value × 100%
old value
• Index Number:
• CPI: P rice in $y

compared value
× 100
reference value


CP Iy
= (P rice in $x ) ×
CP Ix

• Rate of Inflation:

CP Iy
P rice in $y
=
CP Ix
P rice in $x

or

CP IN ew − CP IOld
× 100%
CP IOld

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


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

P =

A

P =
1+


AP R (nY )
n

A
e(AP R×Y )

A−P
× 100%
P
"
#
(1 + APn R )(nY ) − 1

• Savings Plans: A = P M T ×
AP R
• APY = Total Return:

PMT = 

n

"
• Annual Return:

A
R (nY )
(1+ AP
)
−1
n
AP R
n

(



)

#
 1
A (Y )
− 1 × 100%
P

• Installment Loans: P M T = h

P×
1− 1+

AP R
n
i

AP R (−nY )
n



h
(−nY ) i
P M T × 1 − 1 + APn R

P =
AP R

• 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

n

Final Exam Answer Key

MATH 1010

Fall 2020

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

• Mean =

• Range = highest value − lowest value
• z-score = Standard score =

data value − mean
x−µ
=
standard deviation
σ

• z-score/Percentile table:
z-score
−3.5
−3
−2.5
−2

Percentile
0.02
0.13
0.62
2.28

z-score
−1.5
−1
−0.5
0

• Probability Formulas: P (A) =
P (A) + P (not A) = 1;

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) + · · ·

z-score
2.5
3
3.5

Percentile
99.38
99.87
99.98
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