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The following table summarizes the math knowledge required for each Math@Work career exploration. Use this table to
determine when you are ready to explore each career.
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Name: Date: 5
Math@Work
Basic Inventory Management

As an business manager you will need to evaluate the company’s inventory several times per year. While evaluating the
inventory, you will need to ensure that enough of each product will be in stock for future sales based on current inventory count,
predicted sales, and product cost. Let’s say that you check the inventory four times a year, or quarterly. You will be working with
several people to get all of the information you need to make the proper decisions. You need the sales team to give you accurate
predictions of how much product they expect to sell. You need the warehouse manager to keep an accurate count of how much
of each product is currently in stock and how much of that stock has already been sold. You will also have to work with the
product manufacturer to determine the cost to produce and ship the product to your company’s warehouse. It’s your job to look
at this information, compare it, and decide what steps to take to make sure you have enough of each product in stock for sales
needs. A wrong decision can potentially cost your company a lot of money.

Suppose you get the following reports: an inventory report of unsold products from the warehouse manager and the report on
predicted sales for the next quarter (three months) from the sales team.

Suppose the manufacturer gives you the following cost list for the production and shipment of different amounts of each

inventory item.

1. Which items and how much of each item do you need to purchase to make sure the inventory will cover the predicted sales?

Unsold Products Predicted Sales
Item Number in Stock Item Expected Sales
A 5025 A 4500
B 150 B 1625
C 975 C 1775
D 2150 D 2000

Item Amount Cost Amount Cost Amount Cost
A 500 $875 1000 $1500 1500 $1875
B 500 $1500 1000 $2500 1500 $3375
C 500 $250 1000 $400 1500 $525
D 500 $2500 1000 $4250 1500 $5575

2. Ifyou purchase the amounts from Problem 1, how much will this cost the company?

3. By ordering the quantities you just calculated, you are ordering the minimum of each item to cover the expected sales. If
the actual sales during the quarter are higher than expected, what might happen? How would you handle this situation?

4. Which skills covered in this chapter were necessary to help you make your decisions?
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Math@Work

Hospitality Management: Preparing
for a Dinner Service

As the manager of a restaurant you will need to make sure everything is in place for each meal service. This means that you
need to predict and prepare for busy times, such as a Friday night dinner rush. To do this, you will need to obtain and analyze
information to determine how much of each meal is typically ordered. After you estimate the number of meals that will be sold,
you need to communicate to the chefs how much of each item they need to expect to prepare. An additional aspect of the job is
to work with the kitchen staff to make sure you have enough ingredients in stock to last throughout the meal service.

You are given the following data, which is the sales records for the signature dishes during the previous four Friday night dinner
services.

Week Meal A Meal B Meal C Meal D
1 30 42 28 20
2 35 38 30 26
3 32 34 26 26
4 30 32 28 22

Meal C is served with a risotto, a type of creamy rice. The chefs use the following recipe, which makes 6 servings of risotto,
when they prepare Meal C. (Note: The abbreviation for tablespoon is T and the abbreviation for cup is c.)

5% ¢ chicken stock 2% T chopped shallots % ¢ red wine
1 3 . h
15 crice 2T chopped parsley 4Z ¢ thinly sliced mushrooms
1
2T butter 2T olive oil 2 ¢ Parmesan cheese

1. For the past four Friday night dinner services, what was the average number of each signature meal served? If the average
isn’t a whole number, explain why you would round this number either up or down.

2. Based on the average you obtained for Meal C, calculate how much of each ingredient your chefs will need to make the
predicted amount of risotto.

3. The head chef reports the following partial inventory: 10% ¢ rice, 15% ¢ mushrooms, and 10 T shallots. Do you have

enough of these three items in stock to prepare the predicted number of servings of risotto?

4. Which skills covered in this and the previous chapter helped you make your decisions?
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Math@Work
Bookkeeper

As a bookkeeper, you will often receive bills and receipts for various purchases or expenses from employees of the company
you work for. You will need to split the bill by expense code, assign costs according to customer, and reimburse an employee
for their out-of-pocket spending. To do this you will need to know the company’s reimbursement policies, the expense codes
for different spending categories, and which costs fall into a particular expense category.

Suppose two employees from the sales department recently completed sales trips. Employee 1 flew out of state and visited two
customers, Customer A and Customer B. This employee had a preapproved business meal with Customer B and was traveling
for three days. Employee 2 drove out of state to visit Customer C. This employee stayed at a hotel for the night and then drove
back the next day. The expenses for the two employees are as follows.

Employee 1 Employee 2
Flight and Rental Car $470.50 Miles Driven 578.5 miles
Hotel $278.88 Fuel $61.35
Meals $110.56 Hotel $79.60
Business Meal $102.73 Meals $53.23
Presentation Materials $54.86 Presentation Materials $67.84

The expense categories used by your company to track spending are: Travel (includes hotel, flights, mileage, etc.), Meals
(business), Meals (travel), and Supplies. Traveling employees are reimbursed up to $35 per day for meals while traveling and
for all preapproved business meals. They also receive $0.565 per mile driven with their own car.

1. How much will you reimburse each employee for travel meals? Did either employee go over their allowed meal
reimbursement amount?

2. What were the total expenses for each employee?

3. The company you work for keeps track of how much is spent on each customer. When a sales person visits multiple
customers during one trip, the tracked costs are split between the customers. Fill in this table according to how much was
spent on each customer for the different expense categories. (Note: For meals, only include the amount the employee was
reimbursed.)

Expense Customer A Customer B Customer C

Travel

Meals (business)

Meals (travel)

Supplies

Total
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Math@Work
Pediatric Nurse

As a pediatric nurse working in a hospital setting, you will be responsible for taking care of several patients during your work day.
You will need to administer medications, set IVs, and check each patient’s vital signs (such as temperature and blood pressure).
While doctors prescribe the medications that nurses need to administer, it is important for nurses to double check the dosage
amounts. Administering the incorrect amount of medication can be detrimental to the patient’s health.

During your morning nursing round, you check in on three new male patients and obtain the following information.

Patient A Patient B Patient C
Age 10 9 12
Weight (pounds) 81 68.5 112
Blood Pressure 97/58 100/59 116/73
Temperature (°F) 99.7 97.3 101.4
Medication A B A

The following table shows the bottom of the range for abnormal blood pressure (BP) for boys. If either the numerator or
the denominator of the blood pressure ratio is greater than or equal to the values in the chart, this can indicate a stage of
hypertension.

Abnormal Blood Pressure for Boys by Age Medication Directions
Systolic BP / Diastolic BP Medication Dosage Rate
Age 9 109/72 A 40 mg per 10 pounds
Age 10 111/73 B 55 mg per 10 pounds
Age 11 113/74
Age 12 115/74
Source: http://www.nhlbi.nih.gov/health/public/neart/nbp/bp_child_pocket/bp_child_pocket.pdf

1. Do any of the patients have a blood pressure which may indicate they have hypertension? If yes, which patient(s)?

2. Use proportions to determine the amount of medication that should be administered to each patient based on weight. Round
to the nearest 10 pounds before calculating.

3. The average body temperature is 98.6 degrees Fahrenheit. You are supposed to alert the doctor on duty if any of the patients
have a temperature 2.5 degrees higher than average. For which patients would you alert a doctor?

4. Which skills covered in this chapter and the previous chapters were necessary to help you make your decisions?
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Architecture

Date:
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As a project architect, you will be part of a team that creates detailed drawings of the project that will be used during the
construction phase. It will be your job to ensure that the project will meet guidelines given to you by your company, such as
square footage requirements and budget constraints. You will also need to meet the design requirements requested by the client.

Suppose you are part of a team that is designing an apartment building. You are given the task to create the floor plan for an
apartment unit with two bedrooms and one bathroom. The apartment management company that has contracted your company
to do the project has several requirements for this specific apartment unit.

w o=

All walls must intersect or touch at 90 degree angles.

The kitchen must have an area of no more than 110 square feet.

4. The apartment must be between 1000 square feet and 1050 square feet.

A preliminary sketch of the apartment is shown here.

26.5 feet

Living Room

10.5 feet x 13 feet

44 feet
Kitchen
Dining Room 9.5 feet x 10.5 feet | Bathroom
Master Bedroom
12 feet x 18 feet
Bedroom 2

12 feet

One bedroom is the “master bedroom” and must have at least 60 square feet more than the other bedroom.

6 feet

1. Does the apartment have the required total square footage that was requested? Is it over or under the total required?

2. Does the apartment blueprint meet the other requirements given by the client? If not, what does not meet the requirements?

3. For this specific apartment unit, the total construction cost per square foot is estimated to be $75.75. Approximately how
much will it cost to construct each two-bedroom apartment based on the floor plan?
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Statistician: Quality Control

Suppose you are a statistician working in the quality control department of a company that manufactures the hardware sold in
kits to assemble book shelves, TV stands, and other ready-to-assemble furniture pieces. There are three machines that produce a
particular screw and each machine is sampled every hour. A measurement of the screw length is determined with a micrometer,
which is a device used to make highly precise measurements. The screw is supposed to be 3 inches in length and can vary from
this measurement by no more than 0.1 inches or it will not fit properly into the furniture. The following table shows the screw
length measurements (in inches) taken each hour from each machine throughout the day. The screw length data from each
machine has also been plotted

Screw Length Measurements (in inches)

Sample Time Machine A Machine B Machine C Screw Length Measurements

gam. 2.98 2.92 2.99 & 3104

-]
9am. 3.00 2.94 3.00 g 305
10 am. 3.02 2.97 3.01 £ 3.00+

£ 295
11am. 2.99 2.96 3.03 5 <

3 2.90-
12 p.m. 3.01 2.94 3.05 = ©

2 285
1p.m. 3.00 2.95 3.04 S -

2.80 T T T T T T T 1
2p.m. 2.97 2.93 3.06 . . . . . . . .
SN \Q?*“\ A o \ﬂ"‘\ A g0 e
3p.m. 2.99 2.92 3.08 .
Sample Time

Mean —e— Machine A MachineB  —e— Machine C
Range

1. Calculate the mean and range of the data for each machine and place them in the bottom two rows of the table.

2. Ifthe screw length can vary from 3 inches by no more than 0.1 inch (plus or minus), what are the lowest and highest values
for length that will be acceptable? Place a horizontal line on the graph at each of these values on the vertical axis. These
are the tolerance or specification limits for screw length.

3. Have any of the three machines produced an unacceptable part today? Are any of the machines close to making a bad part?
If so, which one(s)?

4. Look at the graph and the means from the table that show the average screw length produced by each machine. Draw a bold
horizontal line on the graph at 3 to emphasize the target length. Do all the machines appear to be making parts that vary
randomly around the target of 3 inches?

5. Look at the range values from the table. Do any of the machines appear to have more variability in the length measurements
than the others?

6. In your opinion, which machine is performing best? Would you recommend that any adjustments be made to any of the
machines? If so, which one(s) and why?
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Math@Work
Dental Assistant

As a dental assistant, your job duties will vary depending on where you work. Suppose you work in a dental office where you
assist with dental procedures and managing patients’ accounts. When a patient arrives for their appointment, you will need to
review their chart and make sure they are up to date on preventive care, such as X-rays and cleanings. When the patient leaves,
you will need to fill out an invoice to determine how much to charge the patient for their visit.

Dental patients generally have a new X-ray taken yearly. Cleanings are performed every 6 months, although some patients
have their teeth cleaned more often. The following table shows the date of the last X-ray and cleaning for three patients that are
visiting the office today. (Note: All dates are within the past year.)

Patient Histories
Patient Last X-ray Last Cleaning
A April 15 October 20
B June 6 January 12
C October 27 October 27

During Patient A’s visit, she received a fluoride treatment and a cleaning. Patient A has no dental insurance. During Patient B’s
visit, he received a filling on one surface of a tooth. Patient B has dental insurance which pays for 60% of the cost of fillings.
During Patient C’s visit, he had a cleaning, a filling on one surface of a tooth, and a filling on two surfaces of another tooth.
Patient C has dental insurance which covers the full cost of cleanings and 50% of the cost of fillings.

Fee Schedule
Procedure Cost
Cleaning $95
Fluoride treatment $35
Filling, One surface $175
Filling, Two surfaces $235
X—ray, Panoramic $110

1. Using today’s date, determine which of the three patients are due for a dental cleaning in the next two months?

2. Using today’s date, determine which of the patients will require a new set of X-rays during this visit.

3. Determine the amount each patient will be charged for their visit (without insurance). Don’t forget to include the cost of
any X-rays that are due during the visit.

4. Use the insurance information to determine the amount that each patient will pay out-of-pocket at the end of their visit.



18 Math@Work Dental Assistant



Name: Date: 19
Math@Work
Financial Advisor

As a financial advisor working with a new client, you must first determine how much money your client has to invest. The client
may have a lump sum that they have saved or inherited, or they may wish to contribute an amount monthly from their current
salary. In the latter case, you must then have the client do a detailed budget, so that you can determine a reasonable amount that
the client can afford to set aside on a monthly basis for investment.

The second piece of information necessary when dealing with a new client is determining how much risk-tolerance they have.
If the client is young or has a lot of money to invest, they may be willing to take more risk and invest in more aggressive, higher
interest-earning funds. If the client is older and close to retirement, or has little money to invest, they may prefer less-aggressive
investments where they are essentially guaranteed a certain rate of return. The range of possible investments that would suit
each client’s needs and goals are determined using a survey of risk-tolerance.

Suppose you have a client who has a total of $25,000 to invest. You determine that there are two investment funds that meet
the client’s investment preferences. One option is an aggressive fund that earns an average of 12% interest and the other is a
more moderate fund that earns an average of 5% interest. The client desires to earn $2300 this year from these investments.

Investment Type Principal Invested o Interest Rate = Interest Earned

Aggressive Fund X

Moderate Fund

To determine the amount of interest earned you know to use the table above and the formula / = Prt, where [ is the interest
earned, P is the principal or amount invested, 7 is the average rate of return, and ¢ is the length of time invested. Since the initial
investment will last one year, £ = 1.

1. Fill in the table with the known information. If x is the amount invested in the aggressive fund and the total amount to be
invested is $25,000, create an expression involving x for the amount that will be left to invest in the moderate fund. Place
this expression in the appropriate cell of the table.

2. Determine an expression in x for the interest earned on each investment type by multiplying the principal by the interest rate.

3. Determine the amount invested in each fund by setting up an equation using the expressions in column four and the fact
that the client desires to earn $2300 from the interest earned on both investments.

4. Verify that the investment amounts calculated for each fund in the previous step are correct by calculating the actual
interest earned in a year for each and making sure they sum to $2300.

5.  Why would you not advise your client to invest all their money in the fund earning 12% interest, after all, it has the highest
average interest rate?
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Math@Work
Market Research Analyst

As a market research analyst, you may work alone at a computer, collecting and analyzing data, and preparing reports. You
may also work as part of a team or work directly with the public to collect information and data. Either way, a market research
analyst must have strong math and analytical skills and be very detail-oriented. They must have strong critical-thinking skills to
assess large amounts of information and be able to develop a marketing strategy for the company. They must also possess good
communication skills in order to interpret their research findings and be able to present their results to clients.

Suppose you work for a shoe manufacturer who wants to produce a new type of lightweight basketball sneaker similar to
a product a competitor recently released into the market. You have gathered some sales data on the competitor in order to
determine if this venture would be worthwhile, which is shown in the table below. To begin your analysis, you create a scatter
plot of the data to see the sales trend. (A scatter plot is a graph made by plotting ordered pairs in a coordinate plane in order
to show the relationship between two variables.) You determine that the x-axis will represent the number of weeks after the
competitors new sneaker went on the market and the y-axis will represent the amount of sales in thousands of dollars.

Ya
. 75
Number of Weeks | Sales (in 1000s)
65
X y —
255
(=]
3 15 § 45
6 22 £ 35
3 )
9 28 = 5
12 35 15
5
15 43 >
0 3 6 9 12 15 18 21 24 27 30

Number of Weeks

1. Create a scatter plot of the sales data by plotting the ordered pairs in the table on the coordinate plane. Does the data on
the graph appear to follow a linear pattern? If so, sketch a line that you feel would “best” fit this set of data. (A market
research analyst would typically use computer software to perform a technique called regression analysis to fit a “best” line
to this data.)

2. Using the ordered pairs corresponding to weeks 9 and 15, find the equation of a line running through these two data points.

3. Interpret the value calculated for the slope of the equation in Problem 2 as a rate of change in the context of the problem.
Write a complete sentence.

4. If you assume that the sales trend in sneaker sales follows the model determined by the linear equation in Problem 2,
predict the sneaker sales in 6 months. Use the approximation that 1 month is equal to 4 weeks.

5. Give at least two reasons why the assumption made in Problem 4 may be invalid?
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Math@Work
Chemistry

As a pharmaceutical chemist, you will need an advanced degree in pharmaceutical chemistry, which combines biology,
biochemistry, and pharmaceuticals. In this career, you will most likely spend your day in a lab setting creating new medications
or researching their effectiveness. You will often work as part of a team working towards a joint goal. As a result, in addition to
strong math skills and an understanding of chemistry, you will need to have good communication and leadership skills. Since
you will be working directly with chemicals, you will also need to have a strong understanding of lab safety rules to ensure the
safety of not only yourself, but your coworkers as well.

Suppose you work at a pharmaceutical company which creates and produces medications for various skin conditions. You are
currently on a team which is developing an acne-controlling facial cleanser. Your team is working on determining the gentlest
formula possible that is still effective so that the cleanser can be used on sensitive skin. Half of your team is working with
salicylic acid and the other half is working with benzoyl peroxide.

As a part of your work, you will need to keep up on current research. Learning about new chemicals, new methods, and new
research will be a continuous part of your life.

1. @ Perform an Internet search for benzoyl peroxide. How does it work to clean skin and prevent acne?

2. @ Perform an Internet search for salicylic acid. How does it work to clean skin and prevent acne?

3. Based on your research, which chemical seems better suited to treat acne on sensitive skin?

Another aspect of your career will involve the mixing of chemicals to create new compounds. Having the correct concentrations
of chemicals is also important so the resulting solution works as you expect it to. When you don’t have the correct concentration
of a chemical in stock, it is possible to mix two concentrations together to obtain the desired concentration.

4. Your team wants to create a cleanser with 4% benzoyl peroxide. The lab currently has 2.5% and 10% concentrations of
benzoyl peroxide in stock. To create 500 mL of 4% benzoyl peroxide, how much of each concentration should be combined?
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Math@Work
Astronomy

Astronomy is the study of celestial bodies, such as planets, asteroids, and stars. While you work in the field of astronomy, you
will use knowledge and skills from several other fields, such as mathematics, physics, and chemistry. An important tool of
astronomers is the telescope. Several powerful telescopes are housed in observatories around the world. One of the many things
astronomers use observatories for is discovering new celestial objects such as a near-Earth object (NEO). NEOs are comets,
asteroids, and meteoroids that orbit the sun and cross the orbital path of Earth. The danger presented by NEOs is that they may
strike the Earth and result in global catastrophic damage. (Note: The National Aeronautics and Space Administration (NASA)
keeps track of all NEOs which are a potential threat at the website http://neo.jpl.nasa.gov/risk/)

For an asteroid to be classified as an NEO, the asteroid must have an orbit that partially lies within 0.983 and 1.3 astronomical
units (AU) from the sun, where 1 AU is the furthest distance from the Earth to the sun, approximately 9.3 x 10" miles.

Near-Earth Object Distance
Minimum Maximum
Distance in AU 0.983 AU 1AU 1.3AU

Distance in Miles 9.3 x 10" miles

Suppose you discover three asteroids that you suspect may be NEOs. You perform some calculations and come up with the
following facts. The furthest that Asteroid A is ever from the sun is 81,958,000 miles. The closest Asteroid B is ever to the sun
1s 12,529,000 miles. The closest Asteroid C is ever to the sun is 92,595,000 miles.

1. To determine if any of the asteroids pass within the range to be classified as an NEO, fill in the missing values from
the table.

2. Based on the measurements from Problem 1, do any of the three asteroids qualify as an NEO?

There are two scales that astronomers use to explain the potential danger of NEOs. The Torino Scale is a scale from 0 to 10
that indicates the chance that an object will collide with the Earth. A rating of 0 means there is an extremely small chance
of a collision and a 10 indicates that a collision is certain to happen. The Palermo Technical Impact Hazard Scale is used to
rate the potential impact hazard of an NEO. If the rating is less than —2, the object poses a very minor threat with no drastic
consequences if the object hits the Earth. If the rating is between —2 and 0, then the object should be closely monitored as it
could cause serious damage.

@ Go to the NASA website http://neo.jpl.nasa.gov/risk/ to answer the following questions.

3. Does any NEO have a Torino Scale rating higher than 0? If so, what is the object’s designation (or name) and during which
year range could a potential impact occur?

4. Which NEO has the highest Palermo Scale rating? During which year range could a potential impact occur?
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Math@Work
Math Education

As a math instructor at a public high school, your day will be spent preparing class lectures, grading assignments and tests, and
teaching students with a wide variety of backgrounds. While teaching math, it is your job to explain the concepts and skills
of math in a variety of ways to help students learn and understand the material. As a result, a solid understanding of math and
strong communication skills are very important. Teaching math is a challenge and being able to understand the reasons that
students struggle with math and empathize with these students is a critical aspect of the job.

Suppose that the next topics you plan to teach to your algebra students involve finding the greatest common factor and factoring
by grouping. To teach these skills, you will need to plan how much material to cover each day, choose examples to walk
through during the lecture, and assign in-class work and homework. You decide to spend the first day on this topic explaining
how to find the greatest common factor of a list of integers.

1. It is usually easier to teach a group of students a new topic by initially showing them a single method. If a student has
difficulty with that method, then showing the student an alternative method can be helpful. Which method for finding the
greatest common factor would you teach to the class during the class lecture?

2. On a separate piece of paper, sketch out a short lecture on finding the greatest common factor of a list of integers. Be sure
to include examples that range from easy to difficult.

3. While the class is working on an in-class assignment, you find that a student is having trouble following the method that
you taught to the entire class. Describe an alternative method that you could show the student.

4. From your experience with learning how to find the greatest common factor of a list of integers, what do you think are
some areas that might confuse students and cause them to struggle while learning this topic? Explain how understanding
the areas that might cause confusion can help you become a better teacher.
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Math@Work
Physics

As an employee of a company that creates circuit boards, your job may vary from designing new circuit boards, setting up
machines to mass produce the circuit boards, to testing the finished circuit boards as part of quality control. Depending on your
position, you may work alone or as part of a team. Regardless of who you work with, you will need strong math skills to be
able to create new circuit board designs and strong communication skills to describe the specifications for a new circuit board
design, describe how to set up the production line, or explain why a part is faulty.

Suppose your job requires you to create new circuit boards for a variety of R,
electronic equipment. The latest circuit board that you are designing is a small —/\/\/\/—
part of a complicated device. The circuit board you create has three resistors

which run in parallel, as shown in the diagram. R,

Two of the resistors were properly labeled with their correct resistance, which is W
measured in ohms. The first resistor has a rating of 2 ohms. The second resistor

has a rating of 3 ohms. The third resistor was taken from the supply shelf for R,

%

resistors of a certain rating, but the resistor was unlabeled. As a result, you are pp—
unsure if it has the correct resistance for the current you want to produce. You
use an ohmmeter, a device that measures resistance in a circuit, to determine that

. . .30
the total resistance of the circuit you created is 1 ohms.

1 1

You know that the equation to determine the total resistance R, is s E-’- I + e where R, is the resistance of the first
t 1 2 3

resistor, R, is the resistance of the second resistor, and R, is the resistance of the third resistor.

. . . . . . ... 30
1. Use the formula to determine the resistance of the third resistor given that the total resistance of the circuit is I ohms.

2. Was the third resistor on the correct shelf if you took it from the supply shelf that holds resistors with a rating of 7 ohms?

3. What would be the total resistance of the circuit if the third resistor had a rating of 7 ohms?

4. What do you think would happen if the resistance of the unlabeled resistor wasn’t determined and the circuit board was
sent to the production line to be mass produced?
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Math@Work
Forensic Scientist

As a forensic scientist, you will work as part of a team to investigate the evidence from a crime scene. Every case you encounter
will be unique and the work may be intense. Communication is especially important because you will need to be clear and
honest about your findings and your conclusions. A suspect’s freedom may depend on the conclusions your team draws from
the evidence.

Suppose the most recent case that you are involved in is a hit-and-run accident. A body was found at the side of the road
with skid marks nearby. The police are unsure if the cause of death of the victim was vehicular homicide. Among the case
description, the following information is provided to you.

Accident Report
Date: June 14
Time: 9:30 pm
Climate: 55 degrees Fahrenheit, partly cloudy, dry

Description of crime scene:

Victim was found at the side of a road. Body temperature upon arrival is 84.9 °F. Posted speed limit is 30 mph. Road is concrete.
Conditions are dry. Skid marks near the body are 88 feet in length.

Known formulas and data:

A body will cool at a rate of 2.7 °F per hour until the body temperature matches the temperature of the environment. Average
human body temperature is 98.6 °F.

Impact Speed and Risk of Death
Impact Speed Risk of Death
23 mph 10%
32 mph 25%
42 mph 50%
58 mph 90%
Source: 2011 AAA Foundation for Traffic Safety “Impact Speed and Pedestrian’s Risk of Severe Injury or Death”

Braking distance is calculated using the formula il =k, where s is the initial speed of the vehicle in mph, / is the length of

the skid marks in feet, and & is a constant that depends on driving conditions. Based on the driving conditions on that road for
the last 12 hours, & =+/20.

1. Based on the length of the skid marks, how fast was the car traveling before it attempted to stop? Round to the nearest
whole number.
2. Based on the table, what percent of pedestrians die after being hit by a car moving at that speed?

3. Based on the cooling of the body, if the victim died instantly, how long ago did the accident occur? Round to the nearest hour.

4. Canyou think of any other factors that should be taken into consideration before determining whether the impact of the car
was the cause of death?
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Other Careers in Mathematics

Earning a degree in mathematics or minoring in mathematics can open many career pathways. While a degree in mathematics
or a field which uses a lot of mathematics may seem like a difficult path, it is something anyone can achieve with practice,
patience, and persistence. Three growing fields of study which rely on mathematics are actuarial science, computer science,
and operations research. While each of these fields involves mathematics, they require special training or additional education
outside of a math degree. A brief description of each career is provided below along with a source to find more information
about these careers.

Growing Fields of Study

Actuarial Science: The field of actuarial science uses methods of mathematics and statistics
to evaluate risk in industries such as finance and insurance. Visit www.beanactuary.org for more
information

Computer Science: From creating web pages and computer programs to designing artificial
intelligence, computer science uses a variety of mathematics. Visit computingcareers.acm.org
for more information.

Operations Research: The discipline of operations research uses techniques from
mathematical modeling, statistical analysis, and mathematical optimization to make better
decisions, such as maximizing revenue or minimizing costs for a business. Visit www.informs.org
for more information.

There are numerous careers that have not been discussed in this workbook. Exploring career options before choosing a major
is a very important step in your academic career. Learning about the career you are interested in before completing your degree
can help you choose courses that will align with your career goals. You should also explore the availability of jobs in your
chosen career and whether you will have to relocate to another area to be hired. The following web sites will help you find
information related to different careers that use mathematics. Another great resource is the mathematics department at your
college.

The Mathematical Association of America has a website with information about several careers in mathematics. Visit www.
maa.org/careers to learn more.

The Society for Industrial and Applied Mathematics also has a webpage dedicated to careers in mathematics. Visit www.
siam.org/careers to learn more.

The Occupational Outlook Handbook is a good source for information on educational requirements, salary ranges, and
employability of many careers, not just those that involve mathematics. Visit http://www.bls.gov/ooh/ to learn more.
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