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Exam Directions From Canvas Assignments
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
”Exam 3 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 5 (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. 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 "Exam 3 pdf
Upload" assignment.

1.3

Exam 3 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: 3 points each, 60 points total. Correct answer is option (a).
1. Find Q1, the median, and Q3 for the data set: 13, 15, 22, 24, 27, 28, 30
(a) Q1: 15, median: 24, Q3: 28
(b) Q1: 18.5, median: 24, Q3: 27.5
(c) Q1: 18.5, median: 24.5, Q3: 28
(d) Q1: 15, median: 24.5, Q3: 27.5
2. Find the mean and standard deviation for the following sample data: (Round to the nearest tenth)
10, 12, 12, 15, 17, 18
(a) Mean = 14, Standard Deviation = 3.2
(b) Mean = 14, Standard Deviation = 2.9
(c) Mean = 12, Standard Deviation = 3.2
(d) Mean = 12, Standard Deviation = 2.9
3. Which measure of center do outliers have the most influence on?
(a) Mean
(b) Median
(c) Mode
(d) Outliers affect all measures of center equally.
4. A distribution with two peaks is called:
(a) bimodal
(b) unimodal
(c) duplicative
(d) competing
5. Students at a certain college average 65 inches tall. The heights are normally distributed with a
standard deviation of 3.5 inches. Estimate the percentage of students between 61.5 inches and 75.5
inches.
(a) 84%
(b) 99.87%
(c) 64%
(d) 15.87%
6. In a normally distributed data set, approximately what percentage of the data is within two standard
deviations of the mean?
(a) 95%
(b) 68%
(c) 99.7%
(d) 50%
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7. Jason is a marine biologist. He gathered data on 341 lobsters and found that 23 of them had a deformity
in their claws. Jason concludes that lobsters have a 6.74% chance of having this deformity. This is an
example of:
(a) empirical probability
(b) theoretical probability
(c) subjective probability
8. In a probability distribution, the Probability column values must sum to:
(a) 100%
(b) 0%
(c) 95%
(d) 68%
(e) It depends on the data set.
9. What is the probability that you will draw a Queen or a King from a standard 52-card deck?
(a)
(b)
(c)
(d)
(e)

8
52
4
52
44
52
26
52
12
52

10. What is the probability of not tossing 3 tails with three fair coins?
(a)
(b)
(c)
(d)

7
8
1
8
1
6
5
6

11. Suppose you roll a 6-sided die two times, and then draw a card from a standard 52-card deck. What is
the number of distinct possible outcomes of this sequence?
(a) 1,872
(b) 312
(c) 104
(d) 1,560
(e) 624
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12. A bag of M&M’s has 5 red, 3 green, 2 brown, and 4 yellow M&M’s. What is the probability that you
draw a brown M&M or a yellow M&M?
(a) 0.429
(b) 0.500
(c) 0.041
(d) 0.286
(e) 0.314
13. A 50-year flood is a flood that happens once every 50 years on average. Find the probability that a
50-year flood happens in two consecutive years. Assume each year is independent of all other years.
(a) 0.04%
(b) 4%
(c) 0.1%
(d) 0.001%
14. A branch of mathematical logic where the variables can have values of either TRUE or FALSE, and
which uses AND, OR, and NOT as its operators, is known as
(a) Boolean algebra
(b) Statistical probability
(c) Empiricism
(d) Computer science
15. “In the long run, empirical probability tends toward theoretical probability.” This is the statement of
(a) The Law of Large Numbers
(b) Boole’s Law
(c) The Fundamental Theorem of Probability
(d) The Central Limit Theorem
16. You are betting on a game in which each bet has an expected value of −$0.50. This means that
(a) if you play the game many times, on average you will lose about $0.50 per game
(b) if you play the game many times, on average you will win about $0.50 per game
(c) you will lose $0.50 every time you play
(d) you will win $0.50 every time you play
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17. A local insurance company knows that the average cost to build a home in a new Clemson subdivision
is $300,000 and that in any particular year there is a 1 in 100 chance of a fire destroying all the homes
in the subdivision. Assuming the insurance company wants a positive expected value when it sells
policies, what is the minimum that they must charge for fire insurance policies in this subdivision?
(a) $3000 per year
(b) $2000 per year
(c) $1500 per year
(d) $1000 per year
18. A group of 13 people can either form a committee consisting of a president, vice president, and
treasurer, or they can form a committee consisting of 5 people with no preassigned roles. Which
option offers the most choices for forming a committee?
(a) Forming a committee consisting of a president, vice president, and treasurer.
(b) Forming a committee consisting of 5 people with no preassigned roles.
(c) Both options result in the same amount of choices for the committee.
(d) There is not enough information to answer this question.
19. You wish to order a triple scoop ice cream cone from your favorite ice cream shop. For the first two
scoops, you have a choice of 9 different flavors of ice cream for each scoop. For the third scoop,
you wish to order a premium flavor of ice cream, of which there are 5 different choices. How many
different ice cream cones could you make?
(a) 405
(b) 86
(c) 23
(d) 45
(e) 729
20. You go to a party with 23 college students, 15 of whom are Clemson students. Suppose you randomly
select 5 of them. Find the probability that exactly 3 of the 5 selected are Clemson students.
(a) 37.9%
(b) 60%
(c) 20%
(d) 19.1%
(e) 65.2%
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FR: Points as marked, 40 points total.
1. A cereal box company packages its cereals with two different suppliers. The cereal boxes must have a
specified weight of 18.30 g with a tolerance of ± 0.1 g. Using data gathered from their quality control
department, the company has the following 5-number summary:

Supplier A:
Supplier B:

Min
18.25
18.03

Q1
18.27
18.07

Med
18.31
18.1

Q3
18.35
18.19

Max
18.39
18.47

(a) (3 points) On the same set of axes, draw a box plot for each data set.
Answer:

Supplier A

Supplier B

18

18.1 18.2 18.3 18.4 18.5

0.25 point for location on 𝑥-axis of each of the five numbers for each supplier.
0.25 point for overall form and presentation (box formed between Q1 and Q3, median inside,
whiskers extending, etc.)
0.25 point for both plots on same axis.
(b) (2 points) Is the distribution for Supplier A symmetric, left-skewed, or right-skewed? What about
Supplier B? Use your box plot to explain your answer.
Answer:
Supplier A is symmetric, and Supplier B is right-skewed. The box plots demonstrate this;
Supplier A has a symmetric box plot, but Supplier B has a long upper whisker.
0.5 point each for correct answers for each supplier.
1 point for reasonable explanation (does not have to be identical to the answer given here, but
must be reasonable and refer to boxplot).
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2. For adults in South Carolina (SC), systolic blood pressure is normally distributed with a mean of
150mmHg (millimeters of mercury) and a standard deviation of 10mmHg.
(a) (2 points) What percentage of adults in SC have a systolic blood pressure less than or equal to
125 mmHg? Give your answer to two decimal places.
Answer:
125 − 150
= −2.5 → Table gives .62𝑛𝑑 percentile.
10
Thus .62% of adults have a systolic blood pressure less than or equal to 125 mmHg.
0.5 point for use of correct 𝑧-score formula.
0.5 point for correct 𝑧-score computation.
0.5 point for correct percentile.
0.5 point for correct answer (given as a percentage).
𝑧=

(b) (2 points) What percentage of adults in SC have a systolic blood pressure more than 125 mmHg?
Answer:
100% − 0.62% = 99.38%
1 point for use of correct “formula” (subtraction from 100%) following answer from (a).
1 point for correct computation, following (a).
(c) (2 points) If a SC resident is in the 69.15th percentile, what is their systolic blood pressure?
Answer:
69.15th percentile (from Table) gives 𝑧 = 0.5
𝑧 = .5 =

𝑥 − 150
10

𝑥 = (.5) (10) + 150 = 155𝑚𝑚𝐻𝑔
0.5 point for use of correct 𝑧-score from table (“from table” does not need to be stated explicitly).
0.5 point for correct values in the correct places in 𝑧-score formula.
0.5 point for correct work in solving for 𝑥.
0.5 point for correct answer.
(d) (3 points) If there are 20,000 residents in SC, approximately how many should have systolic
blood pressure above 135mmHg and less than or equal to 170mmHg?
Answer:
135 − 150
= −1.5 → Table gives 6.68𝑡 ℎ percentile.
10
170 − 150
𝑧2 =
= 2 → Table gives 97.72𝑛𝑑 percentile.
10
97.72% − 6.68% = 91.04%

𝑧1 =

0.9104 × 20, 000 = 18, 208 residents.
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0.25 point each for correct percentiles from table.
1 point for subtraction of two percentages.
0.5 point for correct multiplication of percentage (as a decimal) by population.
0.5 point for correct answer.
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3. Suppose that the local pet store has 12 young dogs, 12 adult dogs, 10 young cats, 6 adult cats, and 10
adult hamsters. Your friend is going to get a pet from this store today.
(a) (3 points) What is the probability that your friend comes home with an adult animal or a dog?
Assume each animal is equally likely to be chosen, and give your answer as a decimal.
Answer:

P(adult OR dog) = P(adult) + P(dog) − P(adult AND dog)
28 24 12
+
−
=
50 50 50
40
= 0.8
=
50
1 point for use of correct formula (“overlapping OR”).
1 point for correct values in the correct places.
0.5 point for correct computation.
0.5 point for correct answer.
-0.25 for incorrect form of answer (i.e. percentage).
(b) (3 points) Another family goes to the pet store 3 days in a row to get pets for their children. What
is the probability that they get a cat on the first day, a cat on the second day, and a hamster on
the third day? (Assume they keep the animal they get each day; no other animals are bought in
the meantime; and each animal is equally likely to be chosen.) Give your answer as a decimal
rounded to 4 decimal places.
Answer:
16 15 10
×
×
50 49 48
= 0.0204

P(cat AND cat AND hamster) =

1 point for use of correct formula (“dependent AND”).
1 point for correct values in the correct places.
0.5 point for correct computation.
0.5 point for correct answer.
-0.25 for incorrect form of answer (i.e. percentage) or incorrect rounding.
(c) (3 points) A different pet store in the area has used their past sales data to determine that the
probability that a customer buys a dog when they come into the store is 48%. Find the probability
of this pet store selling at least one dog if they have 10 customers come into their store. Assume
that each customer is an independent trial. Give your answer as a decimal rounded to 4 decimal
places.
Answer:
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P(at least 1 dog sold from 10 customers entering) = 1 − P(no dogs sold from 10 customers entering)
= 1 − P(no dogs sold from 1 customer entering)10
h
i 10
= 1 − 1 − P(dog sold from 1 customer entering)
h
= 1 − 1 − 0.48] 10
h
= 1 − 0.52] 10
= 1 − 0.0014
= 0.9986

0.5 point for use of correct formula (“at least once” rule).
1 point for correct values in the correct places.
1 point for correct computation.
0.5 point for correct answer.
-0.25 for incorrect form of answer (i.e. percentage) or incorrect rounding.
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4. You arrive at the bus stop at random times between 8:00 and 9:00 everyday. The probability that you
wait for the bus for 10 minutes is 13 , and the probability that you wait for the bus for 20 minutes is 32 .
(a) (3 points) Find the expected value of your waiting time for the bus. Round your answer to the
nearest hundredth of a minute, and give units in your answer.
Answer:
The expected waiting time is
10 mins ×

1
2 50
+ 20 mins × =
mins ≈ 16.67 mins
3
3
3

1 point for use of correct formula (expected value).
0.5 point for correct values in the correct places.
0.5 point for correct computation.
1 point for correct answer.
-0.25 for incorrect rounding of answer or missing units.
(b) (2 points) If you take this bus 3,600 times (almost every day for 10 years), what is your total
expected wait time in minutes? Use your rounded answer from part (a).
Answer:
16.67

mins
× 3600 days = 60, 012 mins
day

1 point for use of correct “formula” (units not required in formula).
1 point for correct answer, following from (a).
-0.25 for missing units.
(c) (2 points) Suppose the bus company takes a bus away from the route, increasing your 10 minute
wait to 16 minutes. How much would this add to your expected wait time?
Answer:
The expected waiting time is
16 mins ×

1
2 56
+ 20 mins × =
mins ≈ 18.67 mins
3
3
3

This adds 18.67 − 16.67 = 2 minutes to your expected wait time.
0.5 point for use of correct formula (expected value).
0.5 point for correct computation.
1 point for correct answer via subtraction.
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5. A state wishes to update its license plate template. Its current template consists of 3 letters followed
by 3 digits (0 through 9), with repetition of symbols allowed. The proposed new template will consist
of 3 letters followed by 4 digits, where repeating letters are not allowed, but repeating digits are.
(a) (3 points) How many different license plates are possible with the current template?
Answer:
The multiplication principle applies to both letters and digits. This yields that there are
26 × 26 × 26 × 10 × 10 × 10 = 263 × 103 = 17, 576, 000
different possible license plates under the current system.
0.5 point each (letters and digits) for use of correct formula (multiplication principle).
0.5 point each (letters and digits) for correct values in the formula.
0.5 point for correct computation.
0.5 point for correct answer.
(b) (3 points) How many different license plates are possible with the proposed template?
Answer:
The letters meet the conditions for permutations, and the digits meet the conditions for the
multiplication principle. Applying these formulas yields that there are
26 𝑃 3

× 10 × 10 × 10 × 10 = 26 𝑃3 × 104 = 156, 000, 000

different possible license plates under the proposed system.
0.5 point each (letters and digits) for use of correct formula (𝑛 𝑃𝑟 and multiplication principle).
0.5 point each (letters and digits) for correct values in the formula.
0.5 point for correct computation.
0.5 point for correct answer.
(c) (2 points) A legislator claims that the proposed template will offer more choices than the current
one (to accommodate the state’s increasing population). Is the legislator correct? Explain.
Answer:
Yes, the legislator is correct. The proposed template offers the state more choices for different
license plates since the answer to (b) is larger than the answer to (a).
1 point for correct answer (“Yes”) following work from (a) and (b).
1 point for reasonable explanation.

6. (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
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
• 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;

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: Number of arrangements = 𝑛𝑟
• Permutations: Number of permutations =

𝑛!
(𝑛 − 𝑟)!

• Combinations: Number of combination =

𝑛!
(𝑛 − 𝑟)!𝑟!

z-score
2.5
3
3.5

Percentile
99.38
99.87
99.98

