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Classroom/HW Exercise #1: Many companies that have mail order catalogs charge their customers shipping and handling fees to mail-purchased products. The fees that JC Penney charged in 2017 for their purchases were:

	t
Total Product Cost 
(Dollars)
	S
Shipping & Handling Charge 
(Dollars)

	Up to $25.00
	$5.95

	$25.01 to $40.00
	$7.50

	$40.01 to $50.00
	$8.50

	$50.01 to $75.00
	$11.50

	$75.01 to $100.00
	$14.95

	$100.01 to $150.00
	$18.95

	$150.01 to $200.00
	$22.95

	$200.01 to $300.00
	$25.95

	$300.01 to $500.00
	$29.95

	Over $500.00
	$39.95


Source: http://www4.jcpenney.com

1. What are the shipping and handling charges a customer incurs if the total product cost is $50?  $50.01? 
2. What are the shipping and handling charges a customer incurs if the total product cost is $562.00? $1000.00?


3. Sketch a graph of the shipping and handling cost,, as a function of the total product cost, , in dollars. Be sure to label and scale the axes appropriately. 


4. Write a formula for the shipping and handling cost,, as a function of the total cost, , in dollars. 


5. Sketch a graph of the total cost of a purchase including the shipping and handling fee,, as a function of the total product cost ,, in dollars. Be sure to label and scale the axes appropriately. 


6. Write a formula for the total cost of a purchase including the shipping and handling fee, , as a function of the total of the product cost, , in dollars.


7. Compare and contrast the graphs of  and . Explain in terms of the real-world context the differences that exist in the graphs.

[image: mage result for energy drinks]Classroom/HW Exercise #2: More than 500 new energy drinks were launched worldwide in 2006, each one vying for the dollars of teenagers with promises of weight loss, increased endurance, and legal highs. Newer products joined top-sellers Red Bull and Monster to make up a 3.4 billion dollar-a-year industry that grew by 80 percent in 2005  (Source: (www.cnn.com). Most of these beverages are caffeine-laden and nutritionists warn that the drinks can hook people, especially teenagers, on an unhealthy jolt-and-crash cycle. Although energy drinks like Red Bull, Rock Star, Rush, Monster and Hype contain some nutritional vitamins and supplements, many contain other ingredients that are not necessarily good for you. One particular brand of energy drink has 80 milligrams of caffeine in an 8.3 ounce serving can. 

The effects of caffeine level in the bloodstream on the heart rate of a typical 175-pound male adult are displayed in the table. 
	Caffeine level (mg)
c
	Heart rate (beats per minute)
R

	0
	80

	50
	82

	131
	84

	150
	85

	198
	86

	261
	88

	300
	89


Source: Dr. Brent Alvar, Chandler-Gilbert Community College 
Wellness and Fitness Director

It is also known the amount of caffeine in a person’s bloodstream dissipates over time. The amount of caffeine in a 175-pound adult male’s bloodstream would typically dissipate as is shown in the table
	Time (hours)
t
	Caffeine level (mg)
C

	0
	300

	1
	261

	2
	227

	3
	198

	4
	172

	5
	150

	6
	131


Source: Dr. Brent Alvar, Chandler-Gilbert Community College 
Wellness and Fitness Director



Using the two tables above, create a table that shows the heart rate, , as a function of the time, . 
	Time (hours)
t
	Heart rate
(beats per minute)
R(c(t))

	
	

	
	

	
	

	
	

	
	












[image: mage result for nurse with a blood pressure cuff]Classroom/HW Exercise #3: The effect of caffeine, , in milligrams (g) on a person’s heart rate, , in beats per minute (bpm) may be modeled by the linear function  and the dissipation of caffeine, , in milligrams (g)  from the bloodstream over time, , in hours may be modeled by the exponential function . 

a. 
Form the formula for the composition function . Explain in terms of the real-world context the input and output variables. 




b. Graph r(c), c(t), and r(c(t)). Compare and contrast the three graphs.






c. 
Evaluate and explain the meaning of your solution in terms of the real-world context.







c. Find the practical domain of , , and .
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Team Writing Project Example: 
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1
Some material is used with permission from PreCalculus – A Make it Real Approach, Wilson, Adamson, Cox, & O’Bryan, ©Cengage Publishing 2012
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Let’s look at a few typical “word 

problems”… 

Haley swam 22 laps each day for 

18 days. Then she swam 25 laps 

each day for 10 days What was 

the total number of laps she 

swam over the 28 days?


Let’s look at a few typical “word problems”… 
 

Haley swam 22 laps each day for 18 days. Then she swam 25 laps each day for 10 days What was the total number of laps she swam over the 28 days?







Let'slook at a few typical “word
problems”...

‘Haley swam 22 laps each day for
18 days. Then she swam 25 laps
each day for 10 days What was
the total number of laps she.
swam over the 28 days?





image7.emf
Many word problems are
“procedures with words around them”

Blah blah 22 blahs each day for
18 days. Blah blah blah 25 blahs
each day for 10 days What was
the total blah blah blah blah
blah over the 28 days?









Many	word	problems	are	

“procedures	with	words	around	them”
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“Procedures with words around them”

A Red Sox fan tries to catch a 

foul ball but drops the baseball 

from his seat 75 feet above the 

ground. The ball’s height s in 

feet after t seconds is given by 

s(t) = 75 – 16t

2

. Find s(1.4). 


“Procedures with words around them”


A Red Sox fan tries to catch a foul ball but drops the baseball from his seat 75 feet above the ground. The ball’s height s in feet after t seconds is given by s(t) = 75 – 16t2. Find s(1.4). 







“Procedures with words around them”

ARed Soxfan tries to catch a
foulball but drops the baseball
from his seat 75 feet above the
ground. The balrs height s in
feet after tsecondsis given by
s{t) =75 — 168 Find s(1.4).





image9.emf
“Procedures with words around them”

Blah blah blah blah blah blah

blah blah blah blah blah blah

blah blah…. blah blah blah blah

s(t) = 75 – 16t

2

. Find s(1.4). 


“Procedures with words around them”


Blah blah blah blah blah blah blah blah blah blah blah blah blah blah…. blah blah blah blah s(t) = 75 – 16t2. Find s(1.4). 
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*Assumption: Largely the goal
behind including “word problems”
in the math curriculum is to
provide context for and
demonstrate application of the
mathematics.
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Let’s consider some real-world
contextual situations that
encourage making meaning,
engaging in reasoning, and
creating mathematical models
and generalizations.









L et’s	consider	some	real-world	

contextual	situations	that	

encourage	making	meaning,	
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and	generalizations.	
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Important things to remember
about GOOD “word” problems:

1) Seek contextual problems that have
mathematics "embedded” in them

2) Use arich, contextual problem to naturally
draw out mathematical ideas/concepts and
logically motivate the need for procedures
and mathematical symbolism

3) Use instructional approaches that get
students actively engaged in the problem-
solving process

4) Focus instruction on having students make
meaning, engage in reasoning, and then
generalize mathematical findings









1

) Seek contextual problems that have 

mathematics "embedded" in them

2) Use a rich, contextual problem to naturally 

draw out mathematical ideas/concepts and 

logically motivate the need for procedures 

and mathematical symbolism

3) Use instructional approaches that get 

students actively engaged in the problem-

solving process

4) Focus instruction on having students make 

meaning, engage in reasoning, and then 

generalize mathematical findings

Important	things	to	remember	

about	GOOD		“word”	problems:
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Let’s look at “good” contextual
examples in 3 different areas:

1. Classroom/HW exercises
2. Video-based activities
3. Extended Team Projects









Let’s	look	at	“good”	contextual	

examples	in3	different	areas:	

1. Classroom/HW	exercises

2. Video-based	activities

3. Extended	Team	Projects
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1. Classroom/HW exercises

* Shipping and Handling Charges

—Introduction to Piecewise Functions
* Table, Words, Graph, Equation

* Energy Drinks

—Introduction to Function Composition
* Table, Words, Graph, Equation









1.	C lassroom/HW	exercises

• S hipping	and	Handling	C harges

–Introduction	to	Piecewise	Functions

•Table,	Words,	Graph,	Equation

• Energy	Drinks

–Introduction	to	Function	Composition

•Table,	Words,	Graph,	Equation
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2. Video-based activities
* OER

— Dan Meyer’s 3-act tasks

* Playing Catch Up

—Introduction to Systems of Equations

— Robert Kaplinski

* Intro Algebra, Arithmetic, Developmental

e Original

— Randy Johnson “Clipping the Bird!”
— | Love Lucy “Chocolates”
— Las Vegas’ “High Roller”









2.	Video-based	activities

• OER

–Dan	Meyer’s	3-act	tasks

• Playing	Catch	Up	

–Introduction	to	Systems	of	Equations	

–Robert	Kaplinski

• Intro	Algebra,	Arithmetic,	Developmental

• Original	

–Randy	Johnson	“Clipping	the	Bird!”	

–I	Love	Lucy	“Chocolates”

–Las	Vegas’	“High	Roller”		
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3. Team Writing Projects

* Creative and Character themed
—Annalisa Crannell, Franklin &
Marshall College
* Primus [Vol. 4, 1994, pp. 193-201)

—Listing of available projects
* Wile E. Coyote

—Student samples

* Shared Google Drive — contact me
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Wile E. Coyote
Wile E. Coyote Writing Project

The following group project is to be worked on by no more than four students.
You may use any materials you think may be useful in solving the problems but
you may not ask anyone for help other than the people you have chosen to work
with. This means you may not ask a tutor or any person other than those in your
immediate group for help.

You are to type a response to the problem presented backing up your
conclusions with mathematical reasoning, formulas, and solutions. Your grade
will depend on how well you communicate your response as well as the accuracy
of the conclusions. This project will be scored using the rubric on the last page of
this document.

Please sign and date here to indicate that you have read and agree to abide by
the above mentioned stipulations.

Student Name #1 Date
Student Name #2 Date
Student Name #3 Date
Student Name #4 Date

Genius Extraordinaire!

Trey Cox and Scott Adamson ©2000
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Wile E. Coyote

Wile E. Coyote
4 Comer's Rural Route
Monument Valley, AZ 27182

Chandler-Gilbert Community College
MAT 187 Students

2626 East Pecos Road

Chandler, AZ 85225

Dear Trigonometry Trainers,

As you well know, | have tried
countless times over the years to
catch that ever so elusive Road
Runner! | have been frustrated so many times regardless of whatever ingenious
scheme | could come up with that | had just decided to quit trying when | received
a package in the mail from the ACME Corporation. It seems that | have
purchased more materials than any of their other customers in the past so they
wanted to show me their appreciation. (Undoubtedly they didn't want to lose me
as a customer either.) They sentme a guaranteed NO FAIL method of finally
catching the Road Runner (Accelerath Incredibilis)!

Upon studying the contents of the package, | found the plans lay out the building
of a roller coaster track that can be built into the side of a mountain. Immediately
Ifellin love with the ideal What a marvelous idea to wait for the Road Runner to
come running by and then roll up next to him in the roller coaster car and grab
him! The most appealing aspect of the plan is that the last portion of the roller
coaster is to go under ground level. This will allow me to sneak up on the Road
Runner so that he will not even know that | am there!

Being a registered, certified, and card-carrying Grade AA Genius, | was sure that
I'could figure out the plans well enough on my own to build it. However, | have
come up with a couple of snags in that the process requires some mathematics
to finish the project and need your expert help. The only body of knowledge that
Ihave not studied extensively is mathematics because frankly, out here in the
middle of the desert | never really thought | would need it. | do now! | will fill you
in on what | know and what information | need.

The ACME plans provide the following information:
> The roller coaster is to be builtin the shape of a sinusoid (see the figure
provided on the following page).
> The high and low points on the track are to be separated by 50 meters
horizontally and by 30 meters vertically.
> The low point is to be 3 meters below the ground.

Genius Extraordinaire!

Trey Cox and Scott Adamson ©2000




image47.png
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> The vertical timbers are to be spaced every 2 meters, starting at the base
of the mountain (x = 0) and ending where the track goes below the
ground. The horizontal timbers are to be spaced every 3 meters.

> Don't forget that there has to be a front and backside to the roller coaster
(or it would just fall over).

> Ateach intersection of horizontal and vertical timber, there is a 1 meter
timber tie between the two sets of coinciding supporting timbers.

> Timber supports will cost $3.00 a meter.

Since the ACME kit comes with the steel rails and cart but not the timber
supports, please provide me with the following information:

> Sol cantry to understand the mathematics behind your calculations give
me a general formula for the sinusoidal roller coaster track.
Whatis the length of the vertical timber | need at the high point?
Whatis the length of the horizontal timber | need that will be 24 meters
above the ground?
Where will the track first go below ground?
Where will it first come back out from below ground level?
What are the lengths of each horizontal and vertical timber support?
What s total length of all the timber supports so that | will know how much
to purchase?
How much money will it cost me to purchase the timber supports?
Finally, with my storied history of accidents, | am a litle concerned about
heights. Can you give me an estimate of how steep the roller coaster will
be at its steepest point?

YYVYY vy

Vv

It has been so long since | have had the delicacy of Road Runner Delight, |
would appreciate your response by . This will give me
enough time so | can make preparations for the best meal | have had in years
and invite the whole den over!

I anxiously await your reply
Wile E. Coyote ¢ (Carnivorous Vulgaris)

P.S. A note from your resourceful and enterprising professor: In developing a
general formula, let v be the number of meters the track is to be above the

ground and hthe number of meters horizontally from the high point. See the next
page for the diagram.

Genius Extraordinaire!

Trey Cox and Scott Adamson ©2000




image48.png
timbe

Wile E. Coyote

Me

support

@Trmk

30m

AN

Beag! Beep!
—

50 m

Genius Extraordinaire!

Trey Cox and Scott Adamson ©2000

3m




image49.png
Wile E. Coyote
Writing Project Evaluation/Checklist

Gateway checklist - these items must be present in order for the paper to be
evaluated:

Yes | No Expected Features

1. Is the work all computer generated?

2. Is there algebraic (symbolic), numerical (tabular), and graphical
support included in the work?

3. Ts there a description of the solution(s)?

4. Is the noise (i.e. grammatical, punctuation, spelling, etc. errors)
level low enough to not cause communication problems?

5. T the project free of major errors?

6. Is acknowledgment given where it is due, if appropriate?

Your final score will be calculated based on your performance on these features:

Very | Good | Poor Features
Good

Clear and complete summary of the problem(s) (o be
solved
« Introductory paragraph lays the background
for the problem situation and its solution
« Shows why the question(s) to be addressed
are important

Precise and well-organized explanation of how the
answer was found including

Assumptions (if appropriate)

definitions of mathematical terms
algebraic (symbolic) support

graphical support

numerical (tabular) support

Genius Extraordinaire!

Trey Cox and Scott Adamson ©2000
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Very | Good | Poor
Good

Features

The audience was kept in mind when making
explanations/descriptions of the mathematical concepts
and solutions.

Solves each of the problem(s) that were originally asked
and there are no obvious errors in the solution(s).

Shows understanding of the mathematical concepts and
their appropriate use.
Complete use of graph mechanics including:

« labeled axes with units

« labeled axis divisions

« descriptive title

« dlear and descriptive legend

« _data points shown
Concluding paragraph summarizes the purpose of the
project and the outcome. Briefly closes the letter by
stating any limitations or suggestions for improvement.
Style and readability demonstrates a quality of
imagination and rigor that results in a distinctive project.
The project shows a personal exploration and is
creative/original.

Comments on quality of submitted work and how any problems
might be resolved in future projects

Results of Assessment

50 |45 | 40 | 35 | 30

50 - All Very Good's

45 - Atleast 3 Very Good's and no Poor's
40 - At least 2 Very Good and no Poor's
35 - All Good's

30 - At least 3 Good's

0_-AllPoor's

Genius Extraordinaire!

Trey Cox and Scott Adamson ©2000
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Have you ever heard this?

14
!

* “Why do you make us do word problems
* “| hate word problems!”

e “l can DO the ‘regular’ problems but when |
get to word problems | have trouble!”

e “l] get confused when | see all the words and
don’t know where to start!”
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•

“

Why	do	you	make	us	do	word	problems!”

•

“

I	hate	word	problems!”

• “I	can	DO	the	‘regular’	problems	but	when	I	

get	to	word	problems	I	have	trouble!”

• “I	get	confused	when	I	see	all	the	words	and	

don’t	know	where	to	start!”


