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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 1 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.
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 "Exam 1 pdf Upload" assignment.

1.3

Exam 1 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. Which of the following is a correct way to represent the set of all numbers (integers) less than 50?
(a) {. . . 1, 2, . . . , 48, 49}
(b) {. . . 25, 26, 27, . . . }
(c) {47, 48, 49, . . . }
(d) {5, 6, 7, . . . , 48, 49}
2. The following Venn diagram shows the relationship in a certain neighborhood between the set of
people over the age of 50 and the set of dog owners. Based on the Venn diagram, how many dog
owners are 50 or under?
Dog Owners

Over 50

30

20

60
40

(a) 30
(b) 20
(c) 60
(d) 40
(e) 50
3. What categorical proposition is demonstrated by the following Venn diagram?
Divisible by 2
Even numbers

(a) All even numbers are divisible by 2.
(b) All numbers divisible by 2 are even numbers.
(c) Some even numbers are divisible by 2.
(d) No even numbers are divisible by 2.
(e) Some numbers that are divisible by 2 are not even numbers.
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4. Choose the option which makes a true statement: The empty set...
(a) is the set that has no members.
(b) only appears for overlapping sets.
(c) refers to the difference between a set and its smallest subset.
(d) always has an odd number of elements.
(e) contains all the negative numbers.
5. Consider the following proposition: "Some people who live in South Carolina own a tractor." Identify
the relationship between the two sets in this proposition.
(a) The sets are overlapping.
(b) The sets are disjoint.
(c) The set "people who live in South Carolina" is a subset of "people who own a tractor".
(d) The set "people who own a tractor" is a subset of "people who live in South Carolina".
(e) We cannot determine a relationship between the two sets.
6. You evaluate an argument and decide that it is sound. Which of the following must be FALSE about
the argument?
(a) It is an inductive argument.
(b) It is valid.
(c) All of the premises must be true.
(d) The conclusion of the argument must be true.
7. Evaluate the following argument. (Hint: The first premise is false, and the second premise is true.)
P. All birds can fly.
P. An ostrich is a bird.
C. An ostrich can fly.
(a) The argument is valid, but not sound.
(b) The argument is valid and sound.
(c) The argument is a strong inductive argument.
(d) The argument is neither valid nor sound.
(e) The argument is a weak inductive argument.
8. You are putting new carpet into your bedroom. The room measures 11 feet by 13 feet, but carpet is
sold by the square yard. How many square yards of carpet do you need to cover the room’s area? If
necessary, round your answer to the nearest integer.
(a) 16 square yards
(b) 48 square yards
(c) 429 square yards
(d) 1287 square yards
(e) 143 square yards

MATH 1010

Exam 1 Answer Key

Spring 2022

9. As reported by the Los Angeles Times in 1999, NASA lost its Mars Climate Orbiter worth $125 million
when engineers used the wrong units. Assume the engineers wanted the orbiter to approach Mars at
450 kilometers per hour. If instead the orbiter actually approached Mars at 450 miles per hour, how
much faster was it going than it should have been? (Hint: convert its actual speed to kilometers per
hour, and then subtract the speed the engineers wanted from that value.) Round to the nearest integer.
(a) 274 kilometers per hour
(b) 280 kilometers per hour
(c) 170 kilometers per hour
(d) 724 kilometers per hour
10. Choose the false statement about unit conversion factors.
(a) All conversion factors have values which change from year to year.
(b) They are convenient forms of the multiplicative identity.
(c) They allow you to change the units of a measured quantity.
(d) Multiple conversion factors can be used in a single calculation.
11. Choose the unit which is not part of the metric system.
(a) Pound
(b) Gram
(c) Meter
(d) Liter
12. Convert 50 degrees Fahrenheit to Celsius.
(a) 10 degrees Celsius
(b) 122 degrees Celsius
(c) -263.15 degrees Celsius
(d) 323.15 degrees Celsius
(e) 32.2 degrees Celsius
13. Choose the false statement about energy and power.
(a) One joule is equal to 1 watt per second.
(b) Power is the rate at which energy is used.
(c) Electrical energy utility bills often measure energy usage in kilowatt-hours.
(d) A joule is a unit of energy.
(e) A watt is a unit of power.
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14. You are at the store to buy a new clothes dryer. You have two options: dryer A uses 3500 watts of
power, and dryer B uses 2750 watts of power. If your electric company charges you 17 cents per
kilowatt-hour and you use your dryer for 1.5 hours per day, how much money would dryer B save you
per day compared to dryer A?
(a) 19.125 cents per day
(b) 89.25 cents per day
(c) 70.125 cents per day
(d) 19,125 cents per day
(e) 89,250 cents per day
(f) 70,125 cents per day
15. Lebanese cedar is an historically important variety of wood. A block of Lebanese cedar has a volume
of 5 cubic centimeters and a weight of 2.9 grams. What is its density? Will it float in water? (Hint:
recall that water has a density of 1 gram per cubic centimeter.)
(a) The density is 0.58 grams per cubic centimeter. The block will float in water.
(b) The density is 0.58 grams per cubic centimeter. The block will not float in water.
(c) The density is 1.72 grams per cubic centimeter. The block will float in water.
(d) The density is 1.72 grams per cubic centimeter. The block will not float in water.
16. A son’s age is 23% of his father’s age. The son is 8 years old. How old is his father? Round to the
nearest whole number if necessary.
(a) 35 years old
(b) 31 years old
(c) 41 years old
(d) 33 years old
(e) 29 years old
17. Your lunch bill was $24.50, and you leave $30 (the bill and $5.50 tip). What percent tip did you leave?
Ignore taxes for this question.
(a) 22.4%
(b) 18.3%
(c) 20.0%
(d) 5.5%
18. Compute the following product, and express the answer in scientific notation with the correct number
of significant digits: (5.7 × 10−2 ) × (4.19 × 106 ).
(a) 2.4 × 105
(b) 24 × 104
(c) 2.39 × 105
(d) 23.9 × 104
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19. Compute the following sum of measured numbers, and express the answer with the correct number of
significant digits: 31 + 650.
(a) 680
(b) 681
(c) 700
(d) 690
20. A recent festival estimated that there were 75,000 attendees. The implied precision of this estimate is
(a) thousands
(b) ones
(c) hundreds
(d) ten thousands
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FR: Points as marked, 40 points total.
1. Consider the students in a general education college course.
(a) (3 points) Complete the following two way table giving characteristics of the students. Show
your computation for the “Out of state/Humanities Majors” entry.

In state
Out of state
Total

Humanities Majors
25

STEM Majors
35

Total
77

55

Answer:

In state
Out of state
Total

Humanities Majors
25
30
55

STEM Majors
35
47
82

Total
60
77
137

Out of state/Humanities Majors entry: 55 − 25 = 30 (or equally valid use of other table entries).
0.5 point for each table entry.
0.5 point for work shown for Out of state/Humanities Majors entry.
(b) (3 points) Using the two-way table from part (a), create a Venn diagram that shows the relationship
between Humanities majors and in-state students. Then answer the following question: How
many out of state students are not Humanities majors?
Answer:
Humanities

In-state

30

25

35
47

There are 47 out of state students who are not Humanities majors.
0.5 point for overlapping circles in Venn diagram.
0.5 point for correct labels of circles (labels could be swapped).
0.25 point for each numerical value in diagram.
0.5 point for overall diagram presentation.
0.5 point for correct answer to last question (complete sentence not required).
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2. Consider the following argument.
P. All athletes play soccer.
P. Omar (X) is not a soccer player.
C. Omar is not an athlete.
(a) (3 points) Is the argument valid? Clearly write "YES" or "NO" and draw a Venn Diagram to
support your answer, and explain your answer in words.
Answer:
YES, as shown by the Venn Diagram test for validity. X is outside of the "Soccer Players" circle.
Soccer Players
Athletes
𝑋

0.5 point for subset relationship in Venn diagram.
0.5 point for correct labels of circles.
0.5 point for X in correct place in diagram.
0.5 point for correct answer to the question (incorrect answer can be given credit if it follows an
incorrect diagram).
1 point for reasonable explanation.
(b) (2 points) Is the argument sound? Clearly write "YES" or "NO" and explain your answer.
Answer:
NO. Even though it is valid, the premise that "all athletes play soccer" is false.
1 point for correct answer.
1 point for reasonable explanation.
(c) (3 points) If the second proposition and the conclusion were switched, the argument would read:
P. All athletes play soccer.
P. Omar (X) is not an athlete.
C. Omar is not a soccer player.
Is this argument valid? Is it sound? Clearly write "YES" or "NO" for validity, and "YES" or
"NO" for soundness. Support your answers by drawing a Venn Diagram and explaining in words.
Answer:
NO, it is not valid now, as shown by the Venn diagram. The X is on the border of the "Soccer
Players" circle, so we cannot conclude whether Omar is a soccer player or not.
Also, NO, it is not sound because it is not valid.
Soccer Players
Athletes
𝑋
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0.5 point for subset relationship in Venn diagram.
0.5 point for correct labels of circles.
0.5 point for X in correct place in diagram.
0.5 point for correct answer to the question of validity (incorrect answer can be given credit if it
follows an incorrect diagram).
0.5 point for correct answer to the question of soundness.
0.5 point for reasonable explanations.
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3. Vaughn wants to sell a garden that is 113 ft long and 48 ft wide. He will not sell it for less than $51
per square meter.
(a) (2 points) Calculate the total area of the land in square meters. Make sure to give units in your
answer. Round to the nearest tenth.
Answer:
The total area of the land is
113ft × 48ft ×

0.3048 m 0.3048 m
×
≈ 503.9m2 .
1 ft
1 ft

0.5 point for computing area in square feet (as its own step or implicitly as above).
0.5 point for using correct conversion factor (or equivalent).
0.5 point for using conversion factor twice (equivalently, squaring it).
0.5 point for correct answer with units.
(b) (2 points) If he sells the garden for $51 per square meter, for how much money will it sell? Use
your rounded answer from part (a). Give your answer to the nearest dollar.
Answer:
Following the answer in part (a), the plot of land will sell for
503.9m2 × $51/m2 ≈ $25, 699

1 point for performing the correct computation.
1 point for correct answer (following work from part (a)).
(c) (3 points) Lisa offers Vaughn 400,000 Mexican pesos for the garden. Should Vaughn sell to
Lisa? Why or why not?
Answer:
400, 000 MexP × 0.05149 $/MexP = $20, 596 < $25, 699.
Since this offer is below the minimum that Vaughn has decided to sell the land for, he should not
sell the garden to Lisa for this price.
1 point for performing a relevant computation (like the above or an equivalent).
1 point for correct answer (sell or not sell).
1 point for sound reasoning.
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4. In 2000, Shanghai, China had a population of 14,247,000, and an estimated 91.4% of its residents
lived in an apartment. By 2021, the population was 27,796,000, and an estimated 88.2% lived in an
apartment. Xiamen, China had a population of 3,791,000 in 2021, with 81.4% living in an apartment.
(a) (3 points) In 2021, how many people lived in an apartment in Shanghai? How many lived in an
apartment in Xiamen? Round to the nearest thousand.
Answer:
Shanghai: 0.882 × 27, 796, 000 = 24, 516, 072 ≈ 24, 516, 000 people.
Xiamen: 0.814 × 3, 791, 000 = 3, 085, 874 ≈ 3, 086, 000 people.
1 point each for use of correct computation for each city.
0.5 point each for correct answer.
-0.25 point if missing units or for incorrect rounding.
(b) (2 points) What was the absolute change in the percentage of Shanghai residents living in an
apartment between 2000 to 2021?
Answer:
88.2% − 91.4% = −3.2% points.
1 point for use of correct formula.
0.5 point for correct answer.
0.5 point for correct units (% points).
(c) (2 points) What was the relative change in the percentage of Shanghai residents living in an
apartment between 2000 to 2021? Round your answer to the nearest hundredth of a percent.
Answer:
88.2% − 91.4%
× 100% ≈ −3.50%.
91.4%
1 point for use of correct formula.
0.5 point for correct answer.
0.5 point for correct units (%).
(d) (2 points) Fill in the blanks with the correct values: “the population of Shanghai in 2021 was
% of the population there in 2000. So, the population in 2021 was
% larger than
the population in 2000.” Round your answers to the nearest tenth of a percent.
Answer:
27, 796, 000
First blank:
× 100% ≈ 195.1%.
14, 247, 000
Second blank: 195.1% − 100% = 95.1%.
0.5 point for each blank for correct work.
0.5 point for each blank for correct answer (following from previous work).
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1
of an inch, and it gives your height as 65.2 inches. A 3D body
5. A ruler can be read to the nearest 10
scanner that can be read to the nearest 0.025 inches gives your height as 65.625 inches. Your true
height is 65.3 inches.

(a) (1 point) How many significant digits are known for your true height?
Answer:
3 signficant digits.
1 point for correct answer. No partial credit.
(b) (3 points) Calculate the absolute error of each measuring device. If necessary, round according
to the rules for combining measured numbers.
Answer:
Ruler: Ruler height − True height = 65.2 − 65.3 = −0.1.
3D scanner: 3D scanner − True height = 65.625 − 65.3 = 0.325 ≈ 0.3.
0.5 point for use of correct formula.
0.5 point for each device for correct order/values used in subtraction.
0.5 point for each device for answer.
0.5 point for correct rounding of 3D scanner.
(c) (2 points) Which measuring device is more accurate? Explain.
Answer:
The ruler is more accurate because it has a smaller absolute error.
1 point for correct reasoning.
1 point for answer which follows from part (b).
(d) (2 points) Which measuring device is more precise? Explain.
Answer:
The 3D body scanner is more precise because it has a smaller increment of measurement (since
1
0.025 < 10
= 0.1).
1 point for correct reasoning.
1 point for answer.

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:
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
• Relative Change = new value - old value × 100%
old value
• Relative Difference =

compared value - reference value
× 100%
reference value

Spring 2022

