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Activity 1
Minimum Wage

Topic Area: Data Analysis and Probability

NCTM Standard: For univariate measurement data, be able to display the distribution,
describe its shape, and select and calculate summary statistics.

Objective

Given a set of data, the students will be able to enter it into the Statistics Menu of the
Casio fx-9750G Plus, graph the data using a median box-and-whisker graph, and 
calculate the measures of central tendency.

Engage

Discuss with students the use of one-variable statistics and how they are used in real
life situations. Have students give examples of real life uses of one-variable statistics
and why they are important.

Explore

1. Using the calculator, model with the students how to enter the data listed 
below into List 1.

2. Model with the students how to draw a median box-and-whisker graph.
3. Show the students how to find the measures of central tendency for the data.

Data: Scores on the First Math Test

75 60 85 80 80 65 95 70 90 100

Explain

Students will discuss the graph by describing the parts of the graph and what they
indicate to include the range, quartiles, and percents. They will then discuss the
measures of central tendency and how they relate to the graph.

Elaborate

Discuss the findings with your students. Be sure to include the following:
a. Types of jobs that are paid minimum wage,
b. Equity among states in paying minimum wage, and
c. The 90 day waiting period for wage earners under 20.

Evaluate

The student will be given a set of data and be able to use the knowledge gained to
graph the data and find the measures of central tendency.

Extensions

1. Students could research the federal minimum wage and the different plans 
that are being suggested in various states to change it.

2. Students could research different jobs which are paid by a salary and  
compare them.

3. Students could research an occupation that they are interested in and find 
out the method and rate of payment.

Teaching Notes
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Calculator Notes for Activity 1 

Objectives

Given a set of data, the students will be able to enter it into the Statistics Menu 
of the Casio fx-9750G Plus, graph the data using a median box-and-whisker
graph, calculate the measures of central tendency, and trace the graph to 
determine the quartiles.

Data: Scores on the First Math Test
75 60 85 80 80 65 95 70 90 100

Steps for Using the STAT Menu

1. From the main menu, use the arrow keys to
highlight the STAT Menu and press the  
EXE key. Now enter the data above into List 1
by typing in the number and pressing the EXE
key each time. The screen should look like
the one on the right when done.

2. Press the F1 key to graph the data. Now
press F6 to set up the calculator for the
box-and-whisker graph. The screen should
look like the one on the right.

3. Press the down arrow key to highlight
Graph Type. You should have four choices
at the bottom of the screen; Scat, XY, NPP,
and �. Press F6 to see more choices. Press
F2 to set up the calculator to draw a median
box-and-whisker graph. The screen should 
look like the one on the right.

4. Press the EXE key to finish the set up. Now
press the F1 key to graph the data. The
screen should look like the one on the right.

5. Pressing F1 will calculate the measures of
central tendencies. You can press the down
arrow to access the mean, median, quartiles,
minimum value, and maximum values. The
beginning of the list is shown at the right.
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Name _____________________________________________ Class ________ Date ________________

Activity 1 • Minimum Wage
Introduction

While state minimum wages vary from $6.15 an hour to $7.35 an hour, the 
federal minimum wage is $5.15 an hour. "In cases where an employee is subject
to both the state and federal minimum wage laws, the employee is entitled to the
higher of the two minimum wages. Youths under 20 years of age may be paid a
minimum wage of not less than $4.25 an hour during the first 90 consecutive 
calendar days of employment with an employer." (Fair Labor Standards Act of
1938 as amended.) In this activity, you will compare the minimum wages
between different states and with the federal minimum wage.

Objectives

a. Graph a set of data involving minimum wages,
b. Calculate statistics involving the set of data, and 
c. Solve problems using the data and calculations.

Materials Needed

a. Data table with minimum wages for the top 10 states.

b. Casio fx-9750G Plus

Procedure

1. Turn on the calculator.  From the main menu, use the arrow keys to highlight 
STAT. Press EXE.

2. Enter the minimum wages into List 1 by typing in the amount and pressing 
EXE for each individual wage.

3. Press F1 F6 Down Arrow F6 F2 EXE. Press F1 to see the graph.
4. Press F1 to see the measures of central tendency.
5. Press F6 to get back to the graph.
6. Press SHIFT F1 to activate the TRACE Function.
7. Use the Left and Right Arrow keys to move through the graph and view the 

statistics.

Washington

Oregon

Alaska

Connecticut

Vermont

7.35

7.25

7.15

7.10

7.00

Rhode Island

Illinois

Maine

Hawaii

Delaware

6.75

6.50

6.35

6.25

6.15

State Minimum Wage State Minimum Wage



4 Algebra and the Casio fx-9750G Plus • Activity 1 Copyright © Casio, Inc.

Name _____________________________________________ Class ________ Date ________________

Problems

1. Calculate the mean and median of the state minimum wages.

a. What is the difference between the maximum and minimum value for state

minimum wages ? __________ 

How much would this difference be for a 40 hour work week? __________

For one year (52 Weeks)? __________

b. What is the difference between the maximum and the mean values for the state

minimum wages? __________

Between the minimum and the mean values? __________

Are these measures the same? __________

Why would these values be different? _______________________________________

c. What would be the difference between the mean and the minimum wage paid 

in your state? __________

How much would this difference be for a 40 hour work week? __________

For one year (52 Weeks)? __________

Would someone working in your state come out ahead or behind using the 

mean minimum wage? __________

d. What is the difference between the maximum value and median value for state

minimum wages? __________

How much would this difference be for a  40 hour work week? __________

For one year (52 Weeks)? __________

How does this compare with your answers in Question 1a? 

___________________________________________________________________________

___________________________________________________________________________

2. Establish a median Box-and-Whisker Graph using List 1 as the Xlist. Trace the graph

on the calculator and label each quartile on the graph representation.

a. Into which quartile does the state minimum wage of each of the these states 

fall? 

Alaska: ________      Vermont: ________      Delaware: ________

b. Does the minimum wage of your state fall anywhere within the graph?

If so, which quartile does this occur? __________

Activity 1 • Minimum Wage (continued)
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Name _____________________________________________ Class ________ Date ________________

3. How does the mean state minimum wage compare to the federal minimum 

wage? _______________ 

In cases where an employee is entitled to the higher of the state or federal minimum 

wage, how much more would be gained for a 40 hour work week if paid the average 

state minimum wage rather than the federal minimum wage? __________

4. A 16 year old high school student has a part time job working 12 hours a week.

Given that the job pays the federal minimum wage of $4.25, how much would the

student earn each week? __________

How would this compare with wages earned using the mean state minimum 

wage? __________ 

With wages earned using the federal minimum wage of $5.15? __________

Activity 1 • Minimum Wage (continued)
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Solutions and Screen Shots for Activity 1

1. a. $1.20    $48.00    $2496.00
b. $0.565    $0.635    No
c. Answers will vary for this part.
d. $0.475    $19.00    $988.00
They are less than those in 1a.

2. a. Third Quartile
Third Quartile
First Quartile

b. Answers will vary.

3. $1.635 higher than the federal
minimum wage
$65.40/wk.

4. $51.00 
$81.42 – 51 = $30.42 less
$81.42 – 61.80 = $19.62

First part of List 1

Second part of List 1

Measures of Central Tendency

Median Box-and-Whisker Graph
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Activity 2
Thought It Was Fixed

Topic Area: Data Analysis and Probability

NCTM Standard: For bivariate measurement data, be able to display a scatterplot,
describe its shape, and determine regression coefficients, regression equations, and
correlation coefficients using technological tools.

Objective

Given a set of data, the students will be able to use the Financial Menu (TVM),the
Statistics Menu, and the TABLE Menu to solve a problem involving the calculation
of future payments for a mortgage payment that includes the real estate tax.

Engage

Discuss with students what a mortgage loan involves including the definition of
interest, principal and escrow accounts. Include a discussion on budgets and the
affects an increase in a payment can make on a budget.

Explore

1. Model the steps for finding loan payments using the TVM Menu.
2. Then model the steps for entering data into a list using the STAT Menu. 

performing operations on the list, setting up a calculator to draw a Scatterplot, 
find the equation for the line of best fit, and copy it into the TABLE Menu.

3. Model with the students how to find values using the TABLE Functions.
4. Have students complete the activity using the given data.

Explain

Students will discuss the graph and what it shows including its appearance. They will
then discuss the data in the lists and in the TABLE Function to include what the 
values mean and why they are important.

Elaborate

Discuss the findings with your students. Be sure to include the following:
a. Types of items included in a budget,
b. What an increase in the amount of a budgeted item will do a budget, and
c. How a change in the property value affects a budget.

Evaluate

The student will be given a set of data and be able to use the knowledge gained to 
calculate payments, find an equation that will help in determining monthly 
payments with increases, and predict future payments.

Extensions

1. Students could set up a budget and calculate the amount available after a 
given percent raise each year.

2. Students could research mortgage rates from several banks and compare the
the payment amounts over three years.

3. Students could research the percent for the real estate tax in their local area 
and in neighboring areas to compare the cost of homes.

Teaching Notes
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Calculator Notes for Activity 2

Objectives

Given a set of data, the students will be able to find the payment amount for a
loan given the principal, rate of interest, and number of years using the TVM
Menu of the Casio fx-9750G Plus, find the amount of tax for a column of values
using the STAT Menu, find the equation for the line of best fit using the STAT
Menu, and use the line of best fit and the TABLE Menu to make predictions of
future values.

Example for Using the TVM Menu

Data: Find the payment for a $100,000 mortgage for 25 years at a rate of 8.5%.

Steps for using the TVM Menu

1. Turn on the calculator.  From the main menu, use the arrow keys to 
highlight the TVM Menu.  Press EXE then press F2 to go to compound 
interest. Using the data above, enter the number of years � 12 to get 
the number of payments (enter 25 � 12).  Press EXE. The calculator 
automatically calculates the number of payments 
and puts this value next to n. Enter the rate as 
a percent (enter 8.5 for 8.5%).  Press EXE. 
Enter the amount of the loan as a negative 
number (enter -100000). Press EXE.  The 
screen should look like the one on the right.

2. Press F4 to get the payment amount. The 
screen should look like the one on the right 
when done giving the amount of the payment 
for the mortgage.

Steps for Using the STAT Menu

Data: Property 1       2        3       4       5
Values 500 525 585 620 645

1. From the main menu, use the arrow keys to
highlight the STAT Menu and press EXE. 
Clear old data by pressing F6 F4 F1.
Enter the numbers 1 through 5 data into List 1
by typing in the number and pressing the EXE
key each time. Press the Right Arrow to move 
to List 2.  Enter the property values into 
List 2 the same way. The screen should look like
the one on the right when done.
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2. To find 3.5% tax for the values in List 2, press 
the Right Arrow once and the Up Arrow once 
to highlight List 3.  Press OPTN F1 F1 2 �

.035 and then EXE. The screen should
look like the one on the right.

3. To add the tax to the property values in List 2
to the values in List 3, press the Right Arrow
once and the Up Arrow once to highlight List 4. 
Press  OPTN F1 F1 2 + F1 3 and then EXE. 
The screen should look like the one on the right.

4. To now graph a scatter plot for the data in 
List 1 and List 4, press EXIT twice. Now press 
F1 and F6. Press the Down Arrow key once to 
highlight Graph Type.  If Scatter does not 
appear to the right of it, then press F1
otherwise press the Down Arrow key to 
highlight XList and press F1.  Press the Down
Arrow key once more to highlight YList and 
press F4. The screen should look like the one 
on the right. Press EXE and then F1 to get 
the graph.

5. To find the equation for the line of best fit and
use the TABLE Menu, press F1 F5 and EXE.
Now press MENU and the Down Arrow key
once to highlight TABLE. Press EXE. The
screen should look like the one on the right.

6. To use the TABLE Menu to find the total for
the future years, press F5. Enter 5 for the
Start, press EXE, enter 20 for the End, and
press EXE. The Pitch determines the intervals
for the calculations. We will use 1 to find the
total for each year from 5 through 20. Press
EXE, then F6. The screen should look like the
one on the right. Use the arrow keys to move
through the table.

Calculator Notes for Activity 2 (continued)
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Name _____________________________________________ Class ________ Date ________________

Activity 2 • Thought It Was Fixed

Property 

Value

Year 1 2 3 4 5

150,000 152,000 155,000 159,000 161,000

Introduction

When someone takes out a mortgage on a piece of property, part of the 
payment may include an escrow account that will be used to pay the real estate
taxes on the property. The fixed rate advertised with many mortgages applies
only to the percent of interest. The payment can increase with the increase in
taxes. Since property is seen as an investment, it is hoped that the value of the
property will increase. This increase in property value will cause an increase in
the amount of tax which, in turn, causes an increase in the mortgage payment. 
If a person is budgeting for their mortgage payment, they need to be able to 
calculate the increase of taxes and how this would affect the mortgage payment.

Objectives

a. Calculate the amount of mortgage payment (principal plus interest)
b. Calculate the amount of real estate tax due and the monthly payment
c. Calculate the increase in the payment due to the increase in property value.

Materials Needed

a. Data for the Problem
The Jones’ took out a 30-year mortgage in the amount of $125,000 for a home
valued at $150,000 five years ago. The interest rate on the mortgage is 6.5% APR.
Part of their payment goes into an escrow account that is used to pay their real
estate tax that is currently 1.5%. The property values for the first five years are:

b. Casio fx-9750G Plus

Procedure

1. Turn on the calculator. From the main menu, use the arrow keys to highlight
TVM. Press EXE.

2. Using the calculator notes, enter the Number of Years � Number of Months
and press EXE, the interest rate and press EXE, and the Negative Amount 
of the Loan.  Press EXE. Now press F4 to find the amount of the payment.

3. Press MENU and use the arrow keys to highlight STAT and press EXE.
4. Enter the numbers 1 through 5 into List 1 to represent the first five years by 

typing in the number and pressing EXE for each year.
5. Enter the amount of the mortgage payment in List 2 for the first five cells.
6. Enter the property value for each corresponding year from the table above in 

List 3 by typing in the amount and pressing EXE for each year.
7. Press the Right Arrow key once and the Up Arrow key once to highlight to 

List 4.
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Name _____________________________________________ Class ________ Date ________________

Activity 2 • Thought It Was Fixed (continued)

Problems

1. Find the monthly amount of the mortgage payment that covers principal plus

interest. __________

2. What was the monthly amount of real estate tax that was charged during the first

year? __________  During the second year? __________

3. How much had the monthly real estate tax changed in the first five years? __________ 

What is the change per year? __________

4. Find the total amount paid per month for both the mortgage and real estate tax

for the first year. __________ for the fifth year.__________ 

What was the yearly amount needed to pay both the mortgage and the tax during the 

first year? __________ During the fifth year? __________ 

Would this be important to know? Why or why not? __________________________________

5. The Jones’ are trying to plan ahead for their budget. They need to find an equation

that could be used to estimate their monthly payment for both the mortgage and

real estate tax. What equation should they use? __________ 

Why would it be important to estimate their future payment? ____________________

6. How much would they need per month in year 10? __________  In year 20?__________

7. During the last year of paying the mortgage, what would be the total amount they would 

have to pay? __________

8. If their yearly income was $68,000 during the first year, what percent of their income 

went to paying the mortgage and tax? __________  If they estimate their yearly income to 

be $83,500 after ten years, what percent of their income would have to be budgeted 

during that year for the mortgage payment and taxes?__________

Why you consider these a significant amounts? _______________________________________

8. Press OPTN F1 F1 3 � (times), then the Tax Rate as a Decimal ÷ 12
EXE. This will give you the amount of tax added to the loan payment for 
each month of the current year.

9. Press the Right Arrow key once and the Up Arrow key once to highlight 
List 5 and then press F1 2 + F1 4 and EXE. This will give the amount 
paid each month for both the mortgage and the real estate taxes.

10. Press EXIT twice and then use the calculator notes to set up the data and 
draw a scatter plot using List 1 for XList and List 5 for YList.

11. Press F1 to get the equation for calculating the mortgage payment plus the 
tax. Use the calculator notes to copy the equation into the TABLE Menu. 
Set up the Range in the TABLE for years 6 through 30 with a Pitch of 1.
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Solutions and Screen Shots for Activity 2

1. $790.09

2. $187.50;  $190.00
3. $201.25 – 187.50 = $13.75

$13.75 � 12 = $165.00

4. $977.59;  $991.34; 
$11,731.08;  $11,896.08

5. y = 3.625x + 973.465
6. $1,009.72; $1045.90; answers

vary

7. $1,082.20 � 12 = $12,986.4
8. 17.5 %; 14.5 %; answers vary
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Activity 3
Keeping Up the Pressure

Topic Area: Patterns and Functions – Algebraic Thinking

NCTM Standard: Understand patterns, relations, and functions by interpreting 
representations of functions of two variables and use symbolic algebra to represent
and explain mathematical relationships; 

Objective

Given a set of formulas, the students will be able to use the GRAPH Menu and the
TRACE Function to solve problems involving water pressure used by firefighters.

Engage

Discuss with students what is meant by force as defined in Newton’s Third Law
which states that for every action, there is an opposite and equal reaction.  Relate this
to the formulas and definitions of the terms used in the activity that are 
listed below.

Definitions

Nozzle Pressure (NP) Velocity pressure at which water is discharged from the 
nozzle.

Nozzle Reaction (NR) Counterforce directed against a person holding a nozzle or a
device holding a nozzle by the velocity of water being discharged.

Friction Loss (FL) Loss of pressure created by the turbulence of water moving
against the interior walls of the hose or pipe.

Pump Discharge Pressure (PDP) Actual velocity pressure (measured in pounds
per square inch) of the water as it leaves the pump and enters the hoseline.

Formulas

Nozzle Reaction:  NR = 1.57 • d2 • NP
NR: Nozzle Reaction;  d: Diameter of the Nozzle Tip;  NP: Nozzle Pressure

Gallons Per Minute:  GPM = 29.7 • d2 •
d: Diameter of the Nozzle Tip;  NP: Nozzle Pressure

Friction Loss:  FL = C • (.01 • GMP)2 • (.01 • L)
C: Friction Loss Coefficient*;  GPM: Gallons Per Minute;  
L: Length of Hoseline
* The friction loss coefficient is found in a table or the instructions given by the
manufacturer of the hose.

Explore

1. Use the Calculator Notes to model entering in various formulas into the GRAPH 
Menu

2. Model how to use the TRACE Function to find values of x and y.
3. Have students complete the activity, "Keeping Up the Pressure".

Teaching Notes

NP
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Explain

Students will discuss the results of the activity and their answers to the questions.
They will also discuss how the formulas used relate to their corresponding graphs.

Elaborate

Discuss the findings with your students. Be sure to include the following:
a. How the force against the nozzle affects the number of firefighters needed to

operate the hoseline,
b. How the gallons per minute relates to gallons per hour,
c. How the longer the fire hose causes an increase in the friction loss, and
d. The affects of not having the proper water pressure being discharged.

Extensions

1. Have students explore the relationship between the size of the opening of a 
garden hose and the amount and distance of water that comes out.

2. Have a professional firefighter come in to the class as a guest speaker to 
discuss the different types of nozzles that are used in the local fire 
department and how they are used.

3. Discuss the physical affects on a person having to counteract the nozzle 
pressure.

Activity 3: Keeping Up the Pressure Teaching Notes (continued)
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Calculator Notes for Activity 3

Objective

Given a formula, the students will be able to enter it into the GRAPH Menu of
the Casio fx-9750G Plus, graph the data, and trace the graph to find values of x
and y.
Data: Example Formulas 

; where h = 5

Steps for Using the GRAPH Menu

1. From the main menu, use the arrow keys to
highlight the GRAPH Menu and press EXE. 
Enter the first formula into Y1 by typing 
1 ab/c 3 X�T x2 � (times) and 5. 
Press EXE. Enter the second formula into Y2
by typing 1 ab/c 2 X�T x2 SHIFT x2 3
and press EXE. The screen should look like 
the one on the right.

2. Notice that both of the equal signs are
highlighted. This means that if you pressed 
the DRAW key, both of the graphs would be
shown. To see the first graph only, press the
Up Arrow key to highlight Y2 and press F1.
The equal sign will no longer be highlighted,
and therefore the graph of Y2 will not be
displayed. Press SHIFT  F3  F3  EXIT  F6. The
screen should look like the one on the right.

Steps for Changing the Size of the 

View Window

1. To get a better look at the graph or if it appears
too small, press SHIFT F2 and F5 to have the 
calculator automatically configure the View 
Window for you. This is shown at the right.

2. To change the view window so that only the
first quadrant shows, press F3 and type -1
for Xmin. Press EXE. Arrow down twice and
type -1 for Ymin and press EXE. Press EXE to
save the settings.

V =    • b2 • h
1
3 A =    • b2 • 3

1
2
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Calculator Notes for Activity 3 

3. Press F6 to see the graph. The screen should 
look like the one on the right.

Using the Trace Function

1. Activate the TRACE function by pressing
SHIFT and F1. A small + sign will appear on
the graph as well as the x and y coordinates
for the point as shown on the right. This is the
cursor that moves along the graph. The
screen should look like the one on the right.

2. Press the Right or Left Arrow keys to move
the cursor to the desired values. Try finding 
the value of y when x = 3. The screen should
look like the one on the right.
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Name _____________________________________________ Class ________ Date ________________

Activity 3 • Keeping Up the Pressure

Introduction

When a building or property is burning, people call upon the fire department to
put the fire out. These firefighters are a group of highly trained personnel who
each has a specific duty during the incident. One of those jobs is the Driver/
Operator. This particular person is responsible for initiating and maintaining the
correct water pressure so that the proper amount of water is delivered to the
firefighters operating the nozzle. In this activity, you will be asked to calculate
the gallons per minute (GPM) for specific nozzle diameters, the amount of 
friction loss (FL) in pounds per square inch (psi), the nozzle reaction (NR), and
the pump discharge pressure (PDP). These are all basic calculations skills that
are required when a firefighter is trained as a Driver/Operator.

Objectives

a. Find the NR for a smoothbore nozzle operating at both 50 psi and 80 psi,
b. Find the GPM for both a 50 psi and 80 psi smooth bore nozzle, and
c. Calculate the FL for a given problem.

Materials Needed

a. Formulas used in calculating nozzle reaction, gallons discharged 
per minute, and friction loss

b. Casio fx-9750G Plus

Procedure

1. Turn on the calculator. From the main menu, use the arrow keys to
highlight the GRAPH Menu.Press EXE.

2. Enter the formula:
NR = 1.57 • d2 • 50 into Y1 and NR = 1.57 • d2 • 80
into Y2 letting y = NR and x = d. Press EXE after entering each formula

3. Enter the formula:
GMP = 29.7 • d2 • 50  into Y3 and GMP = 29.7 • d2 • 80  
into Y4. Press EXE after entering each formula.

4. Press the Up Arrow key and press F1 to deselect Y4. Repeat this to deselect 
Y3 and Y2. Press F6, only the graph of Y1 should be displayed.

5. Press SHIFT, F2, and F5 to have the calculator automatically select the view
settings. Press SHIFT and F3 to access the View Window. Enter -1 and press 
EXE. Press the Down Arrow key twice and enter -1. Press EXE twice. Now 
press F6. The screen will show the graph in the first quadrant. All of the 
solutions to the questions should fall in this quadrant.
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Name _____________________________________________ Class ________ Date ________________

Activity 3 • Keeping Up the Pressure (continued)

Problems

1. Nozzle reaction is the force pushing back against a nozzle when water is 
forced through a nozzle tip. One such nozzle used in firefighting is called a 
smoothbore which may be handheld or attached to a mechanical device.
a. Handheld smoothbore nozzles generally operate at 50 psi at the nozzle (NP).

Use the TRACE function and the formula in Y1 to find the nozzle reaction 
for each of the given nozzle diameters.

" diam. ______      " diam. _______    1" diam. ______    1  " diam. ______

b. Smoothbore nozzles that create master streams generally operate at 80 psi 
at the nozzle (NP). Use the TRACE function and the formula is Y2 to find 
the nozzle reaction for each of the given nozzle diameters.

1   " diam. ______    2" diam. _______    2   " diam. ______    3" diam. ______

c. Look at the graph of Y1. What is the shape of the graph? 
_______________________

What does the graph tell you about the amount of nozzle reaction as the
diameter increases? 

_______________________

Graph Y2. How does this graph compare to that of Y1? 
_______________________

Does this help to explain why the larger diameter nozzles are attached 
mechanically to a surface? 
_______________________

2. The amount of water used varies due to the diameter of the nozzle tip.

a. Calculate the amount of water discharged at 50 psi through the given 
nozzle tips by using the TRACE function and the formula in Y3.

" diam. ______      " diam. _______    1" diam. ______    1  " diam. ______

b. Calculate the amount of water discharged at 80 psi through the given 
nozzle tips by using the TRACE function and the formula in Y4.

1   " diam. ______    2" diam. _______    2  " diam. ______    3" diam. ______

c. What do the graphs in Y3 and Y4 show about the amount of water that is 
being expelled through the nozzle.
_______________________

1
2

3
4

1
4

1
2

1
2

1
2

1
2

1
2

3
4

1
4
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Name _____________________________________________ Class ________ Date ________________

Activity 3 • Keeping Up the Pressure (continued)

3. Friction loss is based on the flow rate, hose length, and a friction loss 
coefficient associated with the diameter of the hose. A 1   " hose has a friction 
loss coefficient of 15.5 and a 2   " hose has a friction loss coefficient of 2.

a. Using the formula in FL = 15.5 • (.01 • GPM)2 • .01 • L 
calculate the friction loss for a 1   " hose with the given lengths using 100 
GPM.

100 ft. ________    200 ft. ________

b. Using the formula in FL = 2 • (.01G • PM)2 • .01 • L 
calculate the friction loss for a 2   " hose with the given lengths using 250 
GPM.

200 ft. ________    500 ft. ________    1000 ft. __________

4. Pump Discharge Pressure (PDP) is the "actual velocity pressure of the 
water as it leaves the pump and enters the hose line" and is found using 
PDP = NP + FL.

Using the results from Question 3a, find the PDP for both hose lengths using 
a nozzle pressure of 50 psi. 

For 100 ft. ______    For 200 ft. ______ 

Using the results from Question 3b, find the PDP for the given hose lengths 
using a nozzle pressure of 80 psi. 

For 200 ft. ______    For 500 ft. ______    For 1000 ft. ______

1
2

3
4

3
4

1
2
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Solutions and Screen Shots for Activity 3

1. a. 19.6 lb.;  44.2 lb.; 78.5 lb.;  122.7 lb.

b. 282.6 lb.;  502.4 lb.; 785.0 lb.;  1130.4 lb.
c. parabola; Increases rapidly; It is narrower;  Yes

2. a. 52.5 gpm; 118.1 gpm; 210.0 gpm; 643.2 gmp

b. 597.7 gpm; 1062.57 gpm; 1660.3 gpm; 2390.8 gpm
c. As the diameter increases, the amount of water rapidly increases

3. a. 15.5 psi.;  31.0 psi.
b. 25.0 psi;  62.5 psi.;  125.0 psi.

4. 65.5 psi.;  81.0 psi.; 105.0 psi.;  142.5 psi.;  205.0 psi.
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Activity 4
Pro Basketball Salaries

Topic Area: Data Analysis and Probability

NCTM Standard: For univariate measurement data, be able to display the distribution,
describe its shape, and select and calculate summary statistics.

Objective

Given a set of data, the students will be able to enter it into the Statistics Menu of the
Casio fx-9750G Plus, graph the data using a histogram, and calculate the measures
of central tendency.

Engage

Discuss with students the use of one-variable statistics and how they are used in real
life situations. Have students give examples of real life uses of one-variable statistics
and why they are important. Discuss the difference between bar graphs and 
histograms and how each of them is used.

Explore

1. Using the calculator, model how to enter the data listed below into List 1.
2. Model with the students how to draw a histogram.
3. Show the students how to find the measures of central tendency for the data.

Data: Scores on the First Math Test

70 60 80 80 80 60 90 70 90 100

90 70 80 70 90 90 70 80 100 90

4. Have students complete the activity using the given data.

Explain

Students will describe the parts of the graph and what they indicate to include the
intervals, frequencies and overall appearance. They will then discuss the measures of
central tendency and how they relate to the graph.

Elaborate

Discuss the findings with your students. Be sure to include the following:
a. A comparison of the two graphs to each other,
b. What the information indicates about salaries of professional basketball players
c. Whether graphs like this would be important to future investors.

Evaluate

The student will be given a set of data and be able to use the knowledge gained to
graph the data and find the measures of central tendency.

Extensions

1. Have the students go to the Internet and find the salaries of their favorite team 
and compare this with those of the activity.

2. Have the students compare the salaries of different sports such as football 
compared to basketball.

3. Have students compare the salaries to the cost of living for the team’s hometown.

Teaching Notes
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Objective

Given a set of data, the students will be able to enter it into the Statistics Menu
of the Casio fx-9750G Plus, graph the data using a histogram, calculate the
measures of central tendency, and trace the graph to determine the intervals and
frequencies for the intervals.

Data: Scores on the First Math Test
70 60 80 80 80 60 90 70 90 100
90 70 80 70 90 90 70 80 100 90

Steps for Using the STAT Menu

1. From the main menu, use the arrow keys to

highlight the STAT Menu and press EXE. 

Clear list data by pressing  F6  F4  F1  F6.

Now enter the data from above into List 1 by

typing in the number and pressing the EXE

key each time. The screen should look like

the one on the right when done.

2. Press the F1 key.  Go to the graph function. 

Now press F6 to set up the calculator for the

histogram. The screen should look like the

one on the right.

3. Press the Down Arrow key to highlight

Graph Type. You should have four choices

at the bottom of the screen; Scat, XY, NPP,

and �. Press F6 to see more choices. Press

F1 to set up the calculator to draw a

histogram. Press the Down Arrow key again

and press F1 to use List 1 in the graph. The

screen should look like the one on the right.

Calculator Notes for Activity 4 
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4. Press the EXE key to finish the set up. Now

press the F1 and then F6 to graph the data.

The screen should look like the one on the

right.

5. Press F1 to see the measures of central

tendency for the data. To get back to the

graph, press F6 twice.

6. Pressing F1 will calculate the measures of

central tendencies. You can press the down

arrow to access the mean, median, quartiles,

minimum value, and maximum values. The

beginning of the list is shown at the right.

Calculator Notes for Activity 4  
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Introduction

In today’s society, professional athletes are looked upon as heros and are paid
handsomely to provide entertainment for their fans. Many young athletes aspire
to play professional sports for a variety of reasons, but one reason is the lure of
making a large salary.  In this activity, you will explore the salaries for members
of two top teams from an NBA season by comparing the salaries using graphs
and statistics. 

Objectives

a. Graph a set of data involving salaries of two NBA teams,
b. Calculate statistics involving the set of data, and 
c. Discuss the results of the statistics as it relates to years of play.

Materials Needed

a. NBA Salaries for the Detroit Pistons and Los Angeles Lakers
b. Casio fx-9750G Plus

Procedure

1. Turn on the calculator. From the main menu, use the arrow keys to highlight
STAT. Press EXE. Clear list data by pressing  F6  F4  F1  F6.

2. Using the Table of Salaries on the text page, enter the salaries for the Detroit
Pistons into List 1 by typing in the amount and pressing EXE for each 
individual salary.

3. Press the Right Arrow key to move to List 2 and enter the salaries for the 
Los Angeles Lakers into List 2 by typing in the amount and pressing EXE for 
each individual salary.

4. Press F1 and F6 to set up the graph for List 1. The top of the screen should 
say StatGraph1. Press the Down Arrow key once to highlight Graph Type. 
Press F6 and then F1 to select the histogram. Press the Down Arrow key 
again and press F1 to use List 1 in the graph.

5. Press the Up Arrow key twice to highlight StatGraph again and press F2 to 
set up the graph for List 2. Press the Down Arrow key once to highlight 
Graph Type.  Press F6 and then F1 to select the histogram. Press the Down 
Arrow key again and press F2 to use List 2 in the graph. Press EXE to save 
the choices.

6. To see the graph for List 1, press F1 and F6. Press F1 to see the statistics for 
the data in List 1.

7. To see the graph for List 2, press EXIT F2  F6. Press F1 to see the statistics 
for the data in List 1.

Name _____________________________________________ Class ________ Date ________________

Activity 4 • Pro Basketball Salaries
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Table of Salaries

Problems

1. What is the average salary for a member of the Detroit Pistons? __________
What is the range of salaries? __________
Looking at a histogram of the salaries, in which interval does the highest 
frequency lie?__________
How many are in this interval? __________ 
What percentage of the team falls within this interval? __________
What is the interval with the next largest frequency? __________
Describe the shape of the graph. ________________________________________
What does this tell you about the salaries of the players? 
_______________________________________________________________________

2. What is the average salary for a member of the Los Angeles Lakers? 
__________
What is the range of salaries? __________
Looking at a histogram of the salaries, in which interval does the highest 
frequency lie? __________
How many are in this interval? __________ 
What percentage of the team falls within this interval? __________
What is the interval with the next largest frequency? __________
Describe the shape of the graph. ________________________________________
What does this tell you about the salaries of the players? 
_______________________________________________________________________

3. If the calculator is allowed to select the pitch or interval length, what is the 
interval length for the graph of the Detroit Pistons? __________
Los Angeles Lakers? __________
Is this a significant difference? __________
What are some possible reasons for this difference? 
_______________________________________________________________________

Name _____________________________________________ Class ________ Date ________________

Activity 4 • Pro Basketball Salaries

6,500,000
6,167,000
5,500,000
5,000,000
4,200,000
4,000,000
3,900,000
3,595,800

3,300,000
2,895,000
1,100,000

971,160
813,679

26,517,858
13,498,000
4,917,000
4,550,000
4,545,000
3,000,000
1,500,000
1,500,000

1,096,000
1,070,000
1,070,000

752,000
563,679
563,679
366,931

Salaries for Detroit Pistons Salaries Los Angeles Lakers
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Solutions and Screen Shots for Activity 4

1. $3,683,200; $5,686,321; $813,679 to 1,445,679;  3; 25%; $2,709,679 to 3,341,679; 
Answers will vary; should notice that the bars seem to relatively even in the
middle and there is only one gap; Answers will vary.

2. $4,367,300;  $26,150,927; $366,931 to 3,276,931; 10; 67%; $3,276,931 to 
6,186,931; Answers will vary, should notice that one bar seems to dominate the 
graph; Answers will vary

3. $632,000;  $2,910,000;  $2,278,000; Answers will vary.
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Activity 5
Saving for a Rainy Day

Topic Area: Patterns and Functions – Algebraic Thinking

NCTM Standard: Understand patterns, relations, and functions by interpreting 
representations of functions of two variables and use symbolic algebra to represent
and explain mathematical relationships; 

Objective

Given a set of formulas, the students will be able to use the GRAPH Menu and the 
G-Solve Function to solve problems involving investing money.

Engage

Discuss with students why it is important to start saving money early. Discuss 
what is meant by interest and include the difference between simple and compound
interest. Review the definitions below as they relate to investing money. Relate them
to the formulas that are listed below which are used in the activity.

Definitions

Interest Money paid for the use of funds.

Principal The initial amount of money being invested.

Rate of Interest Percent paid for a given period of time expressed as a 
decimal.

Compound Interest that is paid on the original balance plus any 
Interest already acquired interest.

Future Value The amount of money desired or earned at the end of an 
investment period.

Formulas

One Time Investment

P: Principal; i: annual interest rate expressed as a decimal;
n: number of years the interest is calculated; A: the balance in the account

Monthly Payment for a Desired Future Value

P: Principal; i: interest rate expressed as a decimal;
n: number of times the interest is calculated; F: future value of the investment

Number of Payments

P: Principal; i: interest rate expressed as a decimal;
N: number of times the interest is calculated; F: future value of the investment

Teaching Notes

A =    (1 + i)n -1
P
i [ ]

P =
iF

(1 + i)n -1

N =
log(1 + iF ÷ P)

log(1 + i)
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Explore

1. Use the Calculator Notes to model entering various formulas into the GRAPH 
Menu

2. Model how to use the G-Solve Function to find values of x and y.
3. Have students complete the activity, "Saving for a Rainy Day".

Explain

Students will discuss the results of the activity and their answers to the questions.
They will also discuss how the the graphs demonstrate the results stemming from
their answers.

Elaborate

Discuss the findings with your students. Be sure to include the following:
a. How does this activity relate to them now?
b. What are some of the things that would make it hard to save when you are 

young?
c. What are some safe items to invest in?  What are some unsafe items to invest 

in?

Extensions

1. Have the students research three different jobs that require different 
educations and have them calculate the amount that someone in those 
positions should save if the recommendation is to save 10% of your income.

2. Have a investment broker or banker come in to talk with students about 
saving and investing money.

3. Have the students research the different rates for various types of investments
offered at local banks.

Activity 5: Saving for a Rainy Day Teaching Notes (continued)
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Objectives

Given a formula, the students will be able to enter it into the GRAPH Menu of the
Casio fx-9750G Plus, graph the data, and use G-Solve to find values of x and y.

Data: Example Formulas

where n = 4, P = 1000, and r = x

where n = x, P = 1000, and r = .05

Steps for Using the GRAPH Menu

1. From the main menu, use the arrow keys to
highlight the GRAPH Menu and press the
EXE key. Enter the first formula into Y1
by typing 1000 ( 1 + X�T ab/c 4 ) ^ and
4. Press EXE. Enter the second formula into
Y2 by typing ( X�T � 1000 ) � ( ( 1 +

.05 ) ^ X�T ) . Then press EXE. The screen
should look like the one on the right.

2. Press the Up Arrow once and press F1 to
deselect Y2. Press F6 to see the graph. To
have the calculator configure the View
Window automatically, press SHIFT F2 and
F5. To see only the first quadrant, press 
SHIFT  F3  0  EXE  Down Arrow twice  0
and EXE three times. The screen should look  
like the one on the right.

Steps for Using G-Solve

1. To find the value of Y1, press SHIFT F5 F6
and F1. Enter the value of x to be used to
find y (in this case 10). Press EXE. The
screen should look like the one on the right.

2. Likewise, to find the value of x in Y1, press  
SHIFT F5 F6 and F2. Enter the value of y to  
be used to find x (in this case 2000).  

Calculator Notes for Activity 5 

A = P  1 +  r
n( )n

A =   
nP

(1 + r)n
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Introduction

Investing for the future is usually the last thing on a person’s mind when they
are just entering the workforce. Paying the bills, buying groceries, and 
purchasing a home usually are at the top of the list. However, putting money
away in some form of savings should be the number one item in every budget.
Social security and retirement plans are often not enough to allow a person to
continue living as they have in the past. In this activity, you will investigate how
much a single investment will earn, calculate the balance of an account with a
given monthly payment, and determine the amount that is needed to reach a
future goal.

Objectives

a. Graph and interpret the formula for finding the balance of a savings account,
b. Graph and interpret the monthly payment necessary to reach a future goal
c. Graph and interpret the number of monthly payments necessary to reach a 

financial goal.

Materials Needed

a. Financial Formulas
b. Casio fx-9750G Plus

Procedure

1. Turn on the calculator. From the main menu, use the arrow keys to highlight 
GRAPH. Press EXE.

2. Enter the formula                                 for finding the amount of income 
earned from a one time investment into Y1 using i = x, P = 1000, and n = 5. 
Press F6. Press SHIFT F2 and F5 to have the calculator automatically 
configure the View Window. Press SHIFT F5 F6 and F1. Enter the percent 
as a decimal and press EXE. The calculator will find the value of y. Press 
EXIT and the Up Arrow key once to get back to the equation. Change 1000 
to 10000 by pressing SHIFT DEL and 0 and change the value of n to 10. 
Press  F6. To find the value of x, press SHIFT F5 F6 and F2. Enter the 
percent as a decimal and press EXE.

3. Press EXIT and enter the formula.

Name _____________________________________________ Class ________ Date ________________

Activity 5 • Saving for a Rainy Day

A =    (1 + i)n -1
P
i [ ]



Copyright © Casio, Inc. Activity 5 • Algebra and the Casio fx-9750G Plus 31

1. The amount of income earned from a one-time investment can be calculated 
using the following formula.

where A is the ending balance, P is the principal, i is the rate of interest, and 
n is the number of times the interest is calculated.
a. What would be the amount of income for a principal of $1,000 

compounded annually for 5 years at 2.5% APR? __________
At 4% APR __________
At 10% APR? __________

b. What would be the amount of income for a principal of $10,000 at 2.5% 
for 5 years compounded annually? __________ 
4% compounded annually? __________
10% compounded annually? __________
What is the difference between the amount earned at 2.5% and the 
amount of income earned at 10%? __________

c. How long would it take for an investment of $500 earning 4% APR 
compounded annually to earn $1,000? __________
$2,000? __________
$3,000? __________
Using this as a guide, how long do you think it would take to earn 
$5,000? __________
Check your answer using the calculator.
Where you correct? __________

2. The smart move is to start investing early and put aside a set amount each 
year.  The formula for finding the amount of money earned from a 
annual investment at a given rate is:

where P is the annual amount invested, i is the rate of interest, n is the 
number of times the interest is calculated, and F is the future value of the 
investment.
a. Calculate the annual investment needed at 10% APR to earn $100,000 in

10 yrs.? __________   In 20 yrs.? __________   In 30 yrs.? __________
b. What is the difference between the investment for 10 years and the 

investment at 30 years? __________
Why should someone start early to invest in savings?
_____________________________________________________________________

Name _____________________________________________ Class ________ Date ________________

Activity 5 • Saving for a Rainy Day

P =
iF

(1 + i)n -1

A =    (1 + i)n -1
P
i [ ]
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3. The formula for finding the number of payments at a given percent for a 
particular annual investment to reach a specified goal is:

where N is the number of payments, i is the interest rate, F is the future 
value of the investment, and P is the monthly amount invested. 
a. Calculate the future value of an investment of $100 a year at 5% 

APR for 10 years?__________
For 30 years? __________
What is the difference in the future values? __________ 

b. Calculate the future value of an investment of $500 a month at 5% APR 
for 10 years? __________
For 30 years? __________
What is the difference in the future values?__________

c. Looking at the results of 3a and 3b, what conclusions can you make? 
_____________________________________________________________________

Name _____________________________________________ Class ________ Date ________________

Activity 5 • Saving for a Rainy Day

N =
log(1 + iF ÷ P)

log(1 + i)
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Solutions and Screen Shots for Activity 5

1. a. $5256.33;  $5416.32;  $6105.10

b. $52,563.28;  $54,163.22;  $61,051.00;  $8,487.72

c. 1.9 yr.; 3.8 yr.; 5.5 yr.; Answers will vary; Answers will vary

2. a. $627.45;  $174.59;  $60.79 Xmax=25
b. $566.66; Answers will vary.
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Solutions and Screen Shots for Activity 5

3. a. $1,257.79;  $6,643.88;  $5,386.09

b. $6,288.95;  $33,219.42;  $26,930.47
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Activity 6 
The Cost of Car Insurance

Topic Area: Data Analysis and Probability

NCTM Standard: For univariate measurement data, be able to display the distribution,
describe its shape, and select and calculate summary statistics.

Objective

Given a set of data, the students will be able to enter it into the Statistics Menu of the
Casio fx-9750G Plus, graph the data using a median box-and-whisker graph, and 
calculate the measures of central tendency.

Engage

Discuss with students the use of one-variable statistics and how they are used in real
life situations. Have students give examples of real life uses of one-variable statistics
and why they are important.

Explore

1. Use the calculator to model how to enter the data listed below into two lists.
2. Model with the students how to draw a median box-and-whisker graph.
3. Show the students how to find the measures of central tendency for the data 

and how to change to find the statistics from one list to another.

Data for List 1: Scores on the First Math Test:
55 60 75 80 90 65 75 60 50 80

Data for List 2: Scores on the Second Math Test:
75 90 85 60 95 85 80 70 95 100

4. Have students complete the activity using the given data.

Explain

Students will compare the graphs that result by describing the changes from one set
of data to another and what they indicate to include the range. They will then discuss
the measures of central tendency and how they relate to the problem and any 
inferences that can be made from the data.

Elaborate

Discuss the findings with your students. Be sure to include the following:
a. The types of discounts can be given for drivers 21 and under,
b. Equity between male and female drivers, and
c. The affect the type of car has on the rates.

Evaluate

The student will be given two sets of data and be able to use the knowledge gained
to compare the data and the results of the measures of central tendency.

Extensions

1. Students could research various insurance companies and compare their rates.
2. Students could research how the rate for insurance is determined.
3. Students could research jobs where driving is used and find out about the 

requirements.

Teaching Notes
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Calculator Notes for Activity 6

Objectives

Given several sets of data, the students will be able to enter each set into the
Statistics Menu of the Casio fx-9750G Plus, graph the data using a mean box-
and-whisker graph, calculate the measures of central tendency, and use the
TRACE function to compare the sets of data.

Data: Scores on the First Math Test:
55 60 75 80 90 65 75 60 50 80

Data: Scores on the Second Math Test:
75 90 85 60 95 85 80 70 95 100

Steps for Using the STAT Menu

1. From the main menu, use the arrow keys to
highlight the STAT Menu and press the EXE
key. Enter the first set of data into List 1
by typing in the number and pressing the EXE
key each time. Now enter the second set of 
data into List 2 the same way. The screen 
should look like the one on the right when 
done.

2. Press the F1 key to go to the GRAPH function. 
Now press F6 to set up the calculator for the
box-and-whisker graph. The screen should
look like the one on the right.

3. Press the down arrow key to highlight
Graph Type. You should have four choices
at the bottom of the screen; Scat, XY, NPP,
and �. Press F6 to see more choices. Press
F2 to set up the calculator to draw a median
box-and-whisker graph of the data. 
Press Up Arrow F2 Down Arrow F6
F2 Down Arrow and F2 to set up the second
graph. The screen should look like the one 
on the right.

4. Press EXIT  F4 F1 and  F6. The screen should
look like the one on the right.
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Calculator Notes for Activity 6 (continued)

5. To trace the graph, press SHIFT and F1. The
screen should look like the one on the right.
To move along the graph, press the Left and
Right Arrow keys. To move from one graph
to another, press the Up and Down Arrow
keys.

6. To calculate the statistics for List 1, press
EXIT twice, F2 and F1. Now press F6. Next to
1Var Xlist it should say List 1. If it does not,
press F1. Press EXE and F1. The screen
should look like the one on the right.

7. To see the statistics for List 2, press F6 F2
EXE and F1. The screen should look like the
one on the right.
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Introduction

For many years, actuaries have kept track of the driving records of car insurance
policy holders. These statistics compare males to females and those under 21
years of age to those equal to or over 21. This data is used to determine the
amount paid for car insurance premiums. In this activity, you will compare the
cost of car insurance premiums that resulted from the analysis of this data.

Objectives

a. Graph a set of data involving car insurance premiums,
b. Calculate statistics involving the set of data, and 
c. Solve problems using the data and calculations.

Materials Needed

a. Data table of Insurance Premiums

b. Casio fx-9750G Plus

Procedure

1. Turn on the calculator. From the main menu, use the arrow keys to highlight 
STAT. Press EXE.

2. Enter the premiums for females aged < 21 into List 1 by typing in the 
amount and pressing EXE for each individual premium.

3. Enter the premiums for females ages > 21 into List 2, males aged < 21 into 
List 3, and males aged > 21 into List 4 using the same steps as in Step 2.

4. Press F1 F6 Down Arrow key F6 F2 Down Arrow key and F1 to set up 
StatGraph1.

5. Press Up Arrow key twice F2 Down Arrow F6 F2 Down Arrow key, and 
F3 to set up StatGraph2. Press EXE F4 Down Arrow key F1 and F6. 
StatGraph1 will show females aged < 21 and StatGraph2 will show males 
aged < 21.

6. Press EXIT. Now press F6 Down Arrow key twice and F2. Then, press the 
Up Arrow key twice F2 Down Arrow key twice and F4. StatGraph1 will 
show  females aged > 21 and StatGraph2 will show males aged > 21.

Name _____________________________________________ Class ________ Date ________________

Activity 6 • The Cost of Car Insurance

Company A
Company B
Company C
Company D
Company E

$2,046
1,825
2,152
1,773
2,381

Insurance Co. Female < 21

$1,520
1,239
1,637
1,129
1,748

Female > 21

$3,041
2,617
2,946
2,459
3,291

Male < 21

$2,108
1,514
1,701
1,477
2,439

Male > 21
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Problems

1. What is the range of costs for car insurance for a female aged < 21? __________ 

The mean cost? __________

What is the range of costs for car insurance for a male aged < 21? __________

What is the mean cost? __________

What is the difference between the two mean costs? __________

Find the percent the difference would be as compared to the male driver?__________ 

What would be some reasons for the  difference between the two costs? 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

2. Trace the graph using the TRACE function to answer the following questions:

a. What is the interval of the lower quartile for females aged < 21?  ______________

b. What is the interval of the upper quartile for females aged < 21? ______________

c. What is the interval of the lower quartile for males aged < 21? ________________

d. What is the interval of the upper quartile for males aged < 21? ________________

Find the difference between the ranges of the female drivers and the male drivers at 

the lower interval. __________

At the upper interval. __________

Why do you think there is a difference? 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

3. What is the range of costs for car insurance for a female aged > 21? __________

The mean cost? __________ 

What is the range of costs for car insurance for a male aged > 21? __________ 

What is the mean cost? __________

What is the difference between the two mean costs? __________ 

Find the percent the difference would be as compared to the male driver? __________

How does this compare with drivers under 21  years of age? ______________________

What would be the reason for this change?

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

Name _____________________________________________ Class ________ Date ________________

Activity 6 • The Cost of Car Insurance (continued)
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4. Trace the graph using the TRACE function to answer the following questions:

a. What is the interval of the lower quartile for females aged > 21? __________________

b. What is the interval of the upper quartile for females aged > 21? _________________

c. What is the interval of the lower quartile for males aged > 21? ____________________

d. What is the interval of the upper quartile for males aged > 21? ___________________

Find the difference between the ranges of the female drivers and the male drivers at 

the lower interval. __________

At the upper interval. __________

How do these differences compare with those of drivers under 21 years of age? 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

5. Find the percentage of decrease between the mean costs for female drivers.

For male drivers. __________

How do the percent compare?

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

Does this seem fair? Why or why not?

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

Name _____________________________________________ Class ________ Date ________________

Activity 6 • The Cost of Car Insurance (continued)
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Solutions and Screen Shots for Activity 6

1. $608.00 ;  $2,035.40 ;  $832.00 ;  $2,870.80 ;  $835.40 ; Approx. 29% more ;
Answers will vary.

2. $1,773.00 to 1,813.40 ;  $2,257.30 to 2,381.00 ; $2,459.00 to $2,572.4 ; 
$3,169.10 to 3,291.00 ;  $73.00 less ;  $1.80 more ; Answers will vary.

3. $619.00 ; $1,454.6 ;  $962.00 ;  $1,847.80 ;  $393.20 ;  Approx. 21.3% ;
Answers will vary.

4. $1,129.00 to 1,219.60 ;  $1,689.60 to 1,748.00; $1,477.00 to 1,476.94 ; 
$2,218.66 to 2,439.00 ;  $90.54 more ;  $161.94 less ; Answers will vary.

5. Approx. 28.5%;  Approx. 35.6% ; Males dropped 7.1% more than females. ;
Answers will vary.
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Activity 7
Maximum Space for a Minimum Price

Topic Area: Represent and Analyze Mathematical Situations 

NCTM Standard: Represent and analyze mathematical situations and structures
using algebraic symbols and use mathematical models to represent and understand
quantitative relationships.

Objective

Given a linear programming problem, the students will be able to write the objective
function and the inequalities for the constraints, enter them into the GRAPH Menu
of the Casio fx-9750G Plus, setup the View Window and use the resulting graph to
answer questions.

Engage

Discuss the use of linear programming and how to interpret the graph.  Explain what
is meant by the objective function and constraints. Review how to write an inequal-
ity and how to graph the results. Discuss situations in which constraints would be
put on a product or item and let them give examples of their own.

Explore

1. Using the calculator, model with the students how to enter the inequalities 
used in the Calculator Notes and how to change the inequality sign.

2. Model with the students how to set up the view window.
3. Show the students how to find the intersections of the vertices.
4. Have students complete the activity using the given problem.

Explain

Students will discuss the results of the graph by explaining how they determined the
intersections and what each intersection means. They will then relate this informa-
tion to the next step of the problem. Finally, they will discuss the outcome of the
problem.

Elaborate

Discuss the findings with your students. Be sure to include the following:
a. Size of developments and how this affects the surrounding area,
b. Other factors that influence the amount spent on property and buildings, and
c. How weather, location, and zoning requirements the construction business.

Evaluate

The student will be given a linear program problem to solve showing all the graphs,
intersections, and an explanation of the results from the graph.

Extensions

1. Students could research costs of property and home building in their area.
2. Students could research the zoning restrictions in their local area and report 

on how this would affect the design of a development.
3. Students could research occupations involved in property development and 

what other mathematics is involved.

Teaching Notes
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Calculator Notes for Activity 7

Objectives

Given a linear programming problem, the students will be able to write the
objective function and the inequalities for the constraints, enter them into the
GRAPH Menu of the Casio fx-9750G Plus, setup the View Window and use the
resulting graph to answer questions.

Data: Inequalities to Graph:
y > –x + 6 ;  y > 2x – 3;   y < 5;   x > 0 ;   y > 0

Steps for Using the GRAPH Menu

1. From the main menu, use the arrow keys to
highlight the GRAPH Menu and press the
EXE key. To enter the first inequality,
press F3 F6 and F3 to set Y1 as a >

inequality. Enter the right hand side of the
inequality and press EXE. The second
inequality is also >, so enter the right hand
side into Y2 and press EXE. To enter the last
inequality, press F3 F6 and F4 to set up Y3
as a < inequality. Enter the right hand side
press EXE. The screen should look like the
one on the right.

2. Press SHIFT and F3 to set up the View
Window. Enter 0 for Xmin and press EXE.
Press the Down Arrow twice, enter 0 for
Ymin and press EXE twice. The screen
should look like the one on the right.

3. To find the intersections, press SHIFT F5
and F5. The inequality in the upper left hand 
is the current one that is selected. To use this 
inequality, press EXE, otherwise press the 
Down Arrow key until the desired inequality
is selected and press EXE. The upper left
hand corner will show the next inequality.
Use the same process to select the next inequality that is wanted. Press EXE. 
The calculator will find the coordinates of the intersection. The screen at the 
right shows the intersection of Y1 and Y2.   
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Introduction

With the population ever increasing, the need for homes increases, as well.
Developers design new housing areas to maximize the number of homes, mini-
mize costs, and increase profits. Large sections of land are divided up into lots
that are then sold. The size of the lot often determines the type of home that can
be built on the property. In this activity, you will complete a linear programming
problem that will take a piece of land, determine the number of lots to be devel-
oped, and the profit for the company according to specific requirements.

Objectives

a. Write inequalities to represent the conditions for sectioning a piece of land,
b. Graph the inequalities to find the best combination of homes to be built, and
c. Calculate the profit to be gained.

Materials Needed

a. Data table with requirements for the housing development.

b. Casio fx-9750G Plus

Procedure

1. Turn on the calculator. From the main menu, use the arrow keys to highlight
the GRAPH Menu. Press EXE.

2. Press F3 F6 and F4 to set the GRAPH function to Y<.
3. Using the inequalities from Question 1 of the Problem Section, enter the 

inequality for the lot size into Y1 and press EXE, the inequality for the 
number of lots into Y2 and press EXE, and the inequality for the cost per lot 
into Y3 and press EXE.

4. Press SHIFT and F3 to get to the View Window. Enter 0 for Xmin, press 
EXE, enter 150 for Xmax, and press EXE. Press the Down Arrow key once 
and enter 0 for Ymin, press EXE, enter 150 for Ymax, and then press EXE
twice. The screen is now ready for the graph. Press F6 to draw the graph.

5. Press SHIFT F5 and F5 to get to the INTERSECT function of the graph 
solver. Press EXE twice to find the intersection of Y1 and Y2.

6. Press SHIFT F5 F5 Down Arrow key once and EXE twice to get the 
intersection of Y2 and Y3. Press SHIFT F5 F5 EXE Down Arrow key once  
and EXE to get the intersection of Y1 and Y3.

Name _____________________________________________ Class ________ Date ________________

Activity 7 • Maximum Space for a Minimum Price

One Story
Two Story 
Maximum Number

x
y

150

.75 acres
1 acres
130 acres

$30,000
$50,000

$6,200,000

Type of Home Number of Lots Lot Size Cost per Lot
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Problems

1. a. Write the objective function for the profit from the sales of the lots if each .75

acre lot will yield $3,500 and each acre lot will yield $4,375.

____________________

b. Write the inequalities for the constraints on the lots.

Number of Lots _______________

Size of Lots _______________

Cost per Lot _______________

2. Graph the inequalities and find the vertices for the shaded area to find the possible

combinations of lots.

a. Intersection of Y1 and Y2: ____________________

b. Intersection of Y2 and Y3: ____________________

c. Intersection of Y1 and Y3: ____________________

3. What is the profit for the first intersection? ____________________

Second Intersection? _____________

Third Intersection?  _____________

Which is the best deal to maximize the profit? ___________________________

4. The number of one story dwellings will be divided into 1500 sq. ft. and 2000 sq. ft.

homes. The number of 2000 sq. ft. homes will be one-and-a-half times that of the

1500 sq. ft. homes. 

Write an inequality to show the relation between the two sizes of

one story homes. _______________ 

Write an inequality to show the relationship for the total of the one story homes. 

_______________

Deselect the inequalities in Y1 through Y3. Enter these inequalities into Y4 and Y5 and 

graph them. Find the intersection.  

How many of each home will be built? __________

Name _____________________________________________ Class ________ Date ________________

Activity 7 • Maximum Space for a Minimum Price
(continued)
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If the cost for building a 1500 sq. ft. home is $100,000 and the cost for building a 

2000 sq. ft. home is $125,000, how much will it cost to build the one story homes? 

_______________

5. The number of two story dwellings will be divided into 2000 sq. ft. and 2500 sq. ft.  

homes. The number of 2500 sq. ft. homes will be one-fourth times that of the  

2000 sq. ft. homes. 

Write an inequality to show the relation between the two sizes of one story 

homes. _______________ 

Write an inequality to show the relationship for the total of the one story 

homes._______________ 

Deselect the inequalities in Y4 and Y5. Enter these equations into Y6 and Y7 and 

graph them. Find the intersection. 

How many of each home will be built? __________

If the cost for building a 2000 sq. ft. home is $150,000 and the cost for building a 

2500 sq. ft. home is $180,000, how much will it cost to build the one story homes?

_______________

6. Calculate the total cost for the lots and the building of the homes.

_______________

Name _____________________________________________ Class ________ Date ________________

Activity 7 • Maximum Space for a Minimum Price
(continued)
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Solutions and Screen Shots for Activity 7

1. Profit = 3500x + 4375y ;  y < 130  -.75x ;  y < 150 – x ;  y < 124 –.6x

2.

3. $586,250 ;  $599,375 ;  $577,500 ; 65 one story homes and 85 two story homes.
4. y < 65 – x ;  y < 1.5x ;  26 (1500 sq. ft. homes); 39 (2000 sq. ft. homes);  $7,150,000

5. y < 85 – x ; y < .25x ; 68 (2000 sq. ft. homes); 17 (2500 sq. ft. homes); $13,260,000

6. $26,610,000
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Activity 8
Circles of Foam

Topic Area: Patterns and Functions—Algebraic Thinking

NCTM Standard: Understand patterns, relations, and functions by interpreting 
representations of functions of two variables and use symbolic algebra to represent
and explain mathematical relationships.

Objective

Given a set of formulas, the students will be able to use the GRAPH Menu and the
TRACE function to solve problems involving foam application used by firefighters.

Engage

Discuss with students different types of fuels and their uses. Explain the reason why
fuel fires cannot be put out with water.

Definitions

Application Rate (FR) The amount of foam solution that must be applied to a fire,
per minute, per square foot of fire.

Hydrocarbon Organic compound containing only hydrogen and carbon and found
primarily in petroleum products and coal.

Foam Concentrate The raw foam liquid as it rests in its storage container prior to
the introduction of water and air.

Flash Point Minimum temperature at which a liquid gives off enough vapors to
form an ignitable mixture with air near the liquid’s surface.

Formulas

Application Rate for Subsurface: FR = .025d2π

Application Rate for Over the Top: FR = .04d2π

FR: Application Rate for Foam; d: Diameter of the Tank

Explore

1. Use the Calculator Notes to model entering in various formulas into the 
GRAPH Menu 

2. Model how to use the TRACE function to find values of x and y.
3. Have students complete the activity, "Circles of Foam".

Explain

Students will discuss the results of the activity and their answers to the questions.
They will also discuss how the formulas used relate to their corresponding graphs
and the ratio of lengths compared to the ratio of areas.

Teaching Notes



Copyright © Casio, Inc. Activity 8 • Algebra and the Casio fx-9750G Plus 49

Elaborate

Discuss the findings with your students. Be sure to include the following:
a. The reason why more foam solution is needed when it is sprayed over the top 

of a tank versus through a pipe,
b. What types of natural disasters could cause a fuel tank to ignite,
c. What types of manmade disasters could cause a fuel tank to ignite, and
d. What are some of the hazards associated with this type of fire.

Extensions

1. Have students research local fuel supply companies to find out the types of 
fuels and if they have tanks that are pre-piped in case of fire.

2. Have a professional firefighter come in to the class as a guest speaker to 
discuss the different types fuels and foam substances used.

3. Have students research past fuel tank fires and the report on the side affects 
of the fire in reference to type of fuel, dangers, cost, and environmental 
impacts.

Activity 8: Circle of Foam Teaching Notes (continued)
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Calculator Notes for Activity 8

Objective

Given a formula, the students will be able to enter it into the GRAPH Menu of the
Casio fx-9750G Plus, graph the data, and trace the graph to find values of x and y.

Data: Example Formulas
SA = 2πr2h ; where h = 5 SA = 4πr2

Steps for Using the GRAPH Menu 

1. From the main menu, use the arrow keys to
highlight the GRAPH Menu and press the
EXE key. Enter the first formula into Y1
by typing 10 π X�T x2 and 5. Press EXE.
Enter the second formula into Y2 by typing 4
π X�T x2 and Press EXE. The screen
should look like the one on the right.

2. Notice that both of the equal signs are
highlighted. This means that if you pressed
the DRAW key, both of the graphs will be
shown. To see the first graph only, press the
Up Arrow key to highlight Y2 and press F1.
The equal sign will no longer be highlighted,
and therefore the graph of Y2 will not be
displayed. Press F6. The screen should look
like the one on the right.

Steps for Changing the Size of the 

View Window 

1. To get a better look at the graph or if it 
appears too small, press SHIFT F2 and F5
to have the calculator automatically configure 
the View Window for you. This is shown at 
the right.

2. Press SHIFT  F3  to change the view window 
so that only the first quadrant shows.  
Highlight Xmin, type in -1, and press EXE, 
then highlight Ymin, type in -1, and press EXE. 
Press EXE to save the settings. The screen 
should look like the one on the right.
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Calculator Notes for Activity 8 (continued)

3. Press F6 to see the graph. The screen should 
look like the one on the right.

Using the TRACE Function 

1. Activate the TRACE function by pressing
SHIFT and F1. A small + sign will appear on
the graph as well as the x and y coordinates
for the point as shown on the right. This is the
cursor that moves along the graph. The
screen should look like the one on the right.

2. Press the Right or Left Arrow keys to move
the cursor to the desired values. Try finding 
the value of y when x is approximately 7. The
screen should look like the one on the right.
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Introduction

One of the hazards of firefighting, is putting out fires involving flammable or
combustible liquid fuels. In many localities, bulk fuel is stored in tank farms.
These tanks are cylindrical and may be open at the top or capped with some form
of lid. Fires can ignite inside these tanks due to natural disasters or manmade
accidents. Putting them out requires the use of foam since water only serves to
spread the fire rather than extinguish it. 

In order to put out fires involving kerosene, jet fuel, heating oil, gasoline, or 
alcohol based fuels, firefighters use special concentrates that, when mixed with
water, creates a foam the suffocates the blaze. This foam is then continuously
applied either over the top of an open tank or through a pre-piped system that
allows foam to be injected into the base of the tank and then rise to the surface.
Foam is applied until the temperature of the liquid drops below its flash point. 

In this activity, you will calculate the rate in which foam must be applied to a
given tank, the amount of the foam concentrate that must be used, and the
amount of water necessary to mix with the concentrate to make the foam.

Objectives

a. Determine the GPM necessary to extinguish a fire using foam and
b. Determine the amount of water and concentrated solution needed.

Materials Needed

a. Formulas for putting out fires involving foam.
b. Casio fx-9750G Plus

Procedure

1. Turn on the calculator. From the main menu, use the arrow keys to highlight 
the GRAPH Menu. Press EXE.

2. Enter the formula FR = .025d2π into Y1 and FR = .04d2π into Y2
letting y = FR and x = d. Press EXE after entering each formula.

3. Press the Up Arrow key and press F1 to deselect Y2. Press F6, only the 
graph of Y1 should be displayed. To set up the View Window, press 
SHIFT F3 0 EXE 350 EXE Down Arrow key 0 EXE 10000 and 
EXE twice. Now press F6 to see the graph.

4. Press EXIT Up Arrow F1 Down Arrow and F1 to deselect the graph 
of Y1 and select the graph of Y2.

Name _____________________________________________ Class ________ Date ________________

Activity 8 • Circles of Foam
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Problems

1. Hydrocarbon fuel is any fuel that is a pure compound with no additives. In order to

extinguish a fire involving this material, a foam mixture of a concentrate and water

is applied to the tank. Use the TRACE function and the graph in Y1 to find  the flow

rate per minute for foam for (a) for a subsurface pipeline and the graph in Y2 (b) for

an over the top application for each of the given diameter tanks.

a. Subsurface: 50' diam. __________ 100' diam. __________ 200' diam. __________

b. Over the Top:  50' diam. __________ 100' diam. __________ 200' diam. __________

c. What is the ratio of the 50' diameter to the 100' diameter? __________ 

What is the ratio of the flow rates:

for a 50' diameter tank to a 100' diameter tank? __________

of the 50' diameter to the 200' diameter? __________

for a 50' diameter tank to a 200' diameter tank? __________

Estimate what the flow rate would be for a 300' diameter tank. __________

Use the graph to find the flow rate. How did your estimate compare with the 

actual flow rate?  ___________________________________________________________________

2. The solution mix for a particular foam concentrate is 3 parts concentrate to 97 parts

water. Use the results of Question 1 to find the amount of water and concentrate

needed per minute to provide the proper foam mixture for (a) for a subsurface

pipeline and (b) for an over the top application for a 100' diameter tank.

a. Subsurface:  Water __________ Concentrate __________

b. Over the Top: Water __________ Concentrate __________

3. The foam is applied continuously for a specified time depending on the type of fuel.

Using the information in Question 2, what would be the total amount of water and

concentrate used to put out a fire if the application time is 60 minutes for each method?

a. Subsurface: Water __________ Concentrate __________

b. Over the Top: Water __________ Concentrate __________

4. The fire department does not charge anyone for putting out a fire nor for the amount of 

water used. However, they may charge for the amount of concentrate used to make the 

necessary amount of foam. If the cost per gallon of concentrate is $22.00 per gallon, how 

much would be charged to a company for the amount of concentrate used in Question 3 

for each application?

a. Subsurface: __________ b. Over the Top: __________

Name _____________________________________________ Class ________ Date ________________

Activity 8 • Circles of Foam (continued)



54 Algebra and the Casio fx-9750G Plus • Activity 8 Copyright © Casio, Inc.

Solutions and Screen Shots for Activity 8

1. a. 196.3 gpm ;  785.4 gpm ;  3141.6 gpm
b. 314.2 gpm ;  1256.6 gpm ;  5026.5 gpm
c. 1 : 2 ;  1 : 4 ; 1 : 4  ;  1 : 16  ;  11311.2 gpm ; Answers will vary

2. a. 761.8 gal. ;  23.5 gal.
b. 1218.9 gal. ;  37.6 gal.

3. a. 45,708 gal. ;  1,410 gal.
b. 73,134 gal. ;  2,256 gal.

4. a. $31,020   
b. $49,632
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Activity 9
Germs, Germs, Everywhere

Topic Area: Patterns and Functions – Algebraic Thinking

NCTM Standard: Understand patterns, relations, and functions by interpreting 
representations of functions of two variables and use symbolic algebra to represent
and explain mathematical relationships

Objective

Given a set of formulas, the students will be able to use the GRAPH Menu and the
TRACE function to solve problems involving the half-life of medications.

Engage

1. Discuss the Law of Growth and Decay with the students including where it 
is used and what information it gives.

2. Demonstrate how to find the value of the constant, k.
3. Demonstrate how to write an equation to represent the Law of Decay.

Explore

1. Model entering equations using e into the GRAPH Menu,
2. Discuss setting up the View Window,
3. Model calculating the values of x and y using the calculator, and
3. Have students complete the activity, "Germs, Germs, Everywhere".

Explain

Students will explain their findings and discuss what is happening to the 
medication in the system as time passes. They will be able to interpret the graph and
give alternative methods for calculating x and y.

Formula

A = A0ekt

A0: The initial amount; A: The ending amount; e: Natural constant
k:  Rate of growth or decay;  t: time

Extensions

1. Students explore other areas in which the Law of Growth and Decay are used 
such as conservation, population estimation, and compound interest.

2. Students could research various medications and how they are metabolized in 
the body.

3. Students could apply the Law of Growth to the local population and discuss 
what the results would mean in terms of resources, funding, and job 
opportunities.

Teaching Notes
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Calculator Notes for Activity 9

Objectives

Given a formula, the students will be able to enter it into the GRAPH Menu of
the Casio x-9750G Plus, graph the data, and trace the graph to find values of x
and y.

Data: Example Formulas

A = A0e-kt A0 is the initial amount, A is half of the initial amount,  
t is the time, and k is calculated.

To find k:

1. Fill in the values into the formula using 250 = 500e4k

A0 = 500, A = 250, and t = 4. .5 = e4k

2. Solve for k. (See problem at the right.) ln .5 = 4k

-.173 = k
Steps for Using the STAT Menu

1. From the main menu, use the arrow keys to highlight the GRAPH Menu and 
press the EXE key. Enter the first formula into Y1 by typing 500 SHIFT ln (
- .173 X�T and  ) . 
Press EXE. Press EXE. The screen should look like the one below.

2. Press SHIFT and F3 to set up the View Window. Press 0 EXE 24
EXE Down Arrow 0 EXE 600 and EXE. The screen will look like 
the one below.
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Calculator Notes for Activity 9 (continued)

3. Press EXE and F6 to see the graph as shown below.

4. Press SHIFT F5 F6 F1 3 and EXE to calculate the value of 
A for t = 3. The screen will look like the one below.

5. Press SHIFT F5 F6 F2 50 and EXE to calculate t for A = 50.
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Introduction

Medications are given to patients in a variety of forms including liquids, solids,
and sprays. The form of the medication is directly related to the absorption rate
by the body and how much gets into the system. Once in the system, the 
medication is metabolized within the system and then excreted from the body. 
In this activity you will determine the amount of medication that is actually used
by the body and how much is left after a certain amount of time.

Objectives

a. Write an exponential equation to represent the Law of Decay for a given
medication and

b. Calculate the amount of medication in the body’s system after a given 
amount of time.

Materials Needed

Casio fx-9750G Plus

Procedure

1. Turn on the calculator. From the main menu, use the arrow keys to highlight 
the GRAPH Menu. Press EXE.

2. Enter the equation from Question 1b into Y1 and press EXE.
3. Set up the View Window by pressing SHIFT F3 -1 EXE 24 EXE Down 

Arrow -1 EXE and 600. Press EXE twice. Press F6 to see the graph.
4. To find the values of y, press SHIFT F5 F6 and F1. Enter the x-value and 

press EXE. Repeat this step for the other x-values.
5. To find the value of x, press SHIFT F5 F6 and F2. Enter the y-value and 

press EXE.
6. Press EXIT. Enter the equation from Question 2b into Y2 and press EXE. 

Press the Up Arrow key twice and press F1 to deselect Y1.
7. To set up the View Window, press SHIFT F3 Down Arrow four times 400

and EXE twice. Press F6.
8. Follow the procedure in Steps 5 and 6 to find the x- and y-values.

Problems

1. Pharmaceutical Company A is marketing a medication with a half-life of 2 hours.

The medication comes in 200 mg tablets.

a. Calculate the value of the constant for the rate of decay for this medication.

__________

Name _____________________________________________ Class ________ Date ________________

Activity 9 • Germs, Germs, Everywhere
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b. The specified adult dose is 600 mg every 6 hours. Write an equation to represent

the amount of medication in the blood stream at a given time.

____________________________________

c. Enter this equation into Y1. Set the View Window for Xmin = -1, Xmax = 24,

Ymin = -1, and Ymax = 600. Find the amount of medication that is remaining 

in the system after each of the following lengths of time.

1 hour __________ 3 hours __________ 8 hours __________

d. In order to be effective, at least 10% of the medication must be in the system.

What is the least amount of medication that must be in the system in order 

to be effective? __________

After how many hours will the system contain this amount? __________ 

What is the time frame between when the minimum amount of medication 

is in the system and the next dose is given? __________

2. Pharmaceutical Company B is marketing a medication with a half-life of 3 hours.

The medication comes in 400 mg tablets.

a. Calculate the value of the constant for the rate of decay for this medication.

__________

b. The specified adult dose is 400 mg every 8 hours. Write an equation to represent

this situation. ____________________

c. Enter this equation into Y1. Set the View Window for Xmin = -1, Xmax = 24,

Ymin = -1, and Ymax = 400. Find the amount of medication that is remaining in

the system after each of the following lengths of time.

1 hour __________ 3 hours __________ 8 hours __________

d. In order to be effective, at least 20% of the medication must be in the system.

What is the least amount of medication that must be in the system in order to be

effective?__________

After how many hours will the system contain this amount? __________

What is the time frame between when the minimum amount of medication 

is in the system and the next dose is given? __________

3. Which medication do you think would be more effective? ________________________

Why?

______________________________________________________________________________

______________________________________________________________________________

Name _____________________________________________ Class ________ Date ________________

Activity 9 • Germs, Germs, Everywhere (continued)
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Solutions and Screen Shots for Activity 9

1. a. 0.3465 
b. A = 600e-.3465t

c. 424.3 mg ;  212.1 mg ;  75.0 mg
d. 60 mg ;  6.6 hours ;  36 min.

2. a. 0.2310   
b. A = 400e-.2310t

c. 317.5 mg ;  200.0 mg ;  63.0 mg
d. 80 mg ;  7.0 hours ; 1 hour

3. Answers will vary.
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Activity 10
Here We Go Loopty Loop

Topic Area: Patterns and Functions – Algebraic Thinking

NCTM Standard: Understand patterns, relations, and functions by interpreting
representations of functions of two variables and use symbolic algebra to represent
and explain mathematical relationships.

Objective

Given a set of formulas, the students will be able to use the TABLE Menu to solve
problems involving centripetal force and centripetal acceleration.

Engage

Discuss with the students what is meant by centripetal force and why it is important
when objects are traveling around a circle. Include the fact that centripetal 
acceleration is what keeps an object on a circular path preventing it from going in a
straight line. Relate this to traveling around a clover leaf on a highway.

Include the meaning of g-force and its effects on an object. Compare 2 g’s to 
someone carrying another person of equal weight on their back to give students a 
feel of what g-force means. Include the danger that a force of 8 g’s causes most 
people to black out, 20 g’s causes bleeding, and 40 g’s is fatal.

Definitions

Centripetal Force (F) The force pointing to the inside of a circle or loop.
Centripetal Acceleration (ac) The change in velocity divided by the change in time
necessary to keep an object on a track.

Velocity (V) The change in distance divided by the change in time.

G-Force (g's) The number of times heavier an object becomes.

Formulas

Centripetal Force

F: Centripetal Force;  m: Mass;  V: Velocity;  R: Radius of Loop

Centripetal Acceleration

ac: Centripetal Acceleration;  V: Velocity;  R: Radius of Loop

Height in Loop

h: Height of Object;  r: Radius of Loop

Final Velocity

V1: Final Velocity;  V0 - Initial Velocity;  h: Height of Object

G-Force

g’s: Amount of g Force;  ac: Centripetal Acceleration

Teaching Notes

F = mV2 ÷ R

ac = V2 ÷ R

h = r + rsin�

V1 =   V0
2 – 2(9.8) h

g s = ac ÷ 9.8m/sec2

‘
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Explore

1. Use the Calculator Notes to model entering formulas into the TABLE Menu 
2. Model how to enter the range for the values of x.
3. Have students complete the activity, "Here We Go Loopty Loop".

Explain

Discuss the findings with your students. Be sure to include the following:
a. How different sized loops affect the force needed to travel around a loop,
b. How different velocities affect the force needed to travel around a loop,
c. How the increase in acceleration will affect the g-force felt, and
d. How design of a loop needs to include a safety factor involving the g-force felt.

Extensions

1. Have students find someone of near equal weight and experience g-force.
2. Find information on the size of various loops for actual roller coasters and 

calculate the g-force for each one.
3. Visit an amusement park for Math Day or Physics Day and complete the 

experiments on the rides.
4. Have students research other loops and how the design of loops has changed 

due to the increase in speeds and safety requirements.
5. Have students research the g-force for astronauts and what they experience.

Activity 10: Here We Go Loopty Loop Teaching Notes (continued)
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Calculator Notes for Activity 10

Objectives

Given a single formula or a sequence of formulas, the students will be able to
enter them into the Table Menu of the Casio fx-9750G Plus, set the range of 
x-values, set the increments for the range of x-values, and use the results in
problem solving.

Data: Example Formulas

(where h = 5 for this problem)

Steps for Using the TABLE Menu with a 

Single Formula 

1. From the main menu, use the arrow keys to
highlight the TABLE Menu and press the
EXE key. To set up the formula for
finding the volume of a cylinder with a given
height of 5cm and various x-values
representing the radius, enter the formula for
volume into Y1 by typing  SHIFT  π X�T
x2 � 5 and pressing EXE. The screen should
look like the one on the right.

2. Press F5 to set up the range for the set of
x-values. Enter  5  EXE  20  EXE  5 and
EXE. The table will show the volume with
the radius increasing by 5.  The screen 
should look like the one on the right.

3. To see the table, press EXE and F6. The
screen should look like the one on the right.
You now have the radius, area, and volume
all on one screen.

r =    
d
2 A = πr2 V = πr2h
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Calculator Notes for Activity 10 (continued)

Steps for Using the TABLE Menu with 

a Sequence of Formulas

1. From the main menu, use the arrow keys to
highlight the TABLE Menu and press EXE. 
Enter the first formula into Y1 by typing  
X�T ÷ 2 and pressing EXE. The screen 
should look like the one on the right.

2. Using the results of Y1 to find the radius,
enter the second formula substituting Y1 for
r by typing  SHIFT  π VARS  F4  F1  1 
and  x2.  Press EXE. Using the results of Y2
to find the area, enter the third formula
substituting Y2 for πr2 by typing  VARS  F4
F1  2 � and  5. Press EXE. The screen
should look like the one on the right.

3. To set the range of diameters to go from 5m
to 30m in increments of 5m, type  F5  5
EXE  30  EXE  5 and  EXE. The screen
should look like the one on the right.

4. To see the table, press F6. The screen should 
look like the one on the right. You now have 
the diameter, radius, end area, and cylinder 
volume all on one screen.

5. Moving the cursor to the another column will
show the formula used for that particular
column in the upper left hand side of the
screen.
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Name _____________________________________________ Class ________ Date ________________

Introduction

Roller coasters, probably one of the most popular rides, have become bigger,
faster, and longer since they were first introduced at amusement parks. One 
addition that has made these rides more thrilling is the use of loops, spirals, and
an increase in speed. This increase speed results in an increase in what is known
as the "g" force which, for safety, is limited to no more than 5 g’s. In this problem,
you will calculate the force necessary to travel around a loop safely.

Objectives

a. Calculate the centripetal force applied by the roller coaster track to the car
b. Calculate the centripetal acceleration needed to keep the car on the track
c. Calculate the amount of "g" force experienced by the rider.

Materials Needed

a. Formulas used in calculating centripetal force, centripetal acceleration, 
and g force.

b. Casio fx-9750G Plus

Procedure

1. Turn the calculator on and highlight the TABLE Menu.
2. Enter the first formula by pressing  450 ( 30 ) x2 ÷ and X�T. Press EXE.
3. Press F5  5  EXE  15  EXE  5  EXE. Press EXE again. Press F6 to see the 

table. Use the Up Arrow and Down Arrow keys to move through the table.
4. Press EXIT and the Up Arrow to get ready for the next formula.
5. Enter 450  X�T  x2 ÷ and  15. Press EXE.
6. Press F5  25  EXE  45  EXE  10  EXE. Press EXE again. Press F6 to see the 

table. Use the Up Arrow and Down Arrow keys to move through the table.
7. Press EXIT and the Up Arrow to get ready for the next formula.
8. Enter 30  x2 ÷ X�T and EXE. Press F5  5  EXE  15  EXE  10  EXE. Press 

EXE again. Press F6 to see the table. Use the Up Arrow and Down Arrow
keys to move through the table.

9. Press EXIT and the Up Arrow to get ready for the next formula.
10. Enter  X�T  x2 ÷ and  15. Press F5  25  EXE  45  EXE  10  EXE. Press 

EXE again. Press F6 to see the table. Use the Up Arrow and Down Arrow
keys to move through the table.

11. Press EXIT and the Up Arrow. Enter  10  +  10  sin  X�T and press  EXE.
12. Enter SHIFT        (  30  x2 -  2  (  9.8  )  (  VARS  F4  F1  1  )  ) and  EXE.
13. Enter VARS  F4  F1  2  x2 ÷ 10 and  EXE.
14. Enter VARS  F4  F1  3  ÷ 9.8 and  EXE.
15. Press F5  30  EXE  90  EXE  15  EXE. Press EXE again. Press F6 to see the 

table. Use the Up Arrow and Down Arrow keys to move through the table.

Activity 10 • Here We Go Loopty Loop
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Name _____________________________________________ Class ________ Date ________________

Problems

1. When a rider goes through a loop, the track applies a force of gravity known as 

centripetal force. This force is found by using the formula:

In order for enough force to be created to make it around the loop, one of two 

situations exist. Either the loop must have a large radius or the velocity must be 

substantial.

a. Using a velocity of 30 m/sec, a mass of 450 kg, and the TABLE Menu, enter the

formula into Y1 to find the amount of force created by for a loop with each of 

the given radii.

5 m __________     

10 m __________     

15 m __________

b. Using a radius of 15 m, a mass of 450 kg, and the TABLE Menu, enter the formula 

into Y2 to find the amount of force created by for a loop with each of the given 

radii.

25 m/sec. __________     35 m/sec. __________     45 m sec. __________

c. Looking at the results in the TABLE function, what do you notice happens as 

the size of the radius increases? __________________________________________________

What happens as the velocity increases? __________________________________________

2. In order to stay on the track, an inward force called centripetal acceleration is applied to 

the rider. This force feels as if it is pushing outwards, when in reality, it is actually 

preventing the rider from going straight or flying off the track. This force is found using 

the formula:

a. Using a velocity of 30 m/sec. and the TABLE Menu, enter the formula into Y2 to

find the amount of centripetal acceleration for each of the given radii.

5 m __________     

10 m __________     

15 m __________

b. Using a radius of 15m, enter the formula into Y3 to find the amount of centripetal

acceleration for each of the velocities.

25 m/sec. __________     35 m/sec. __________     45 m sec. __________

Activity 10 • Here We Go Loopty Loop (continued)

F = mV2 ÷ R

ac = V2 ÷ R
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3. The amount of "g" force that a rider experiences at any given point on the loop is found 

using a combination of formulas. These are height, final velocity, centripetal acceleration,

and "g" force.

a. Given the initial velocity is 30 m/sec. and the radius of the loop is 15m, calculate

the number of g’s  for each of the given angles by inputting the formulas in a

sequence into the calculator.  Make sure the calculator is in degree mode by pressing 

SHIFT  SETUP Down Arrow six times and F1 EXIT.

30o _____    45o _____    60o _____    90o _____

b. The rider will experience (g - 1)’s at any point in the top half of the loop and (g + 1)’s 

at any point in the bottom half of the loop. Calculate the g’s actually felt by the rider 

while in the top portion of the loop and the bottom portion of the loop.

Top:  30o _____    45o _____    60o _____    90o _____

Bottom: 30o _____    45o _____    60o _____    90o _____

c. Most riders experiencing 8 g’s will blackout. Using the results of Question 3b, will

a rider pass out on this ride? _____

Name _____________________________________________ Class ________ Date ________________

Activity 10 • Here We Go Loopty Loop (continued) 

g s = ac ÷ 9.8m/sec2

‘
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Solutions and Screen Shots for Activity 10

1. a. 81,000 kg m/sec2;  40,500 kg m/sec2;  27,000 kg m/sec2

b. 18,750 kg m/sec2;  36,750 kg m/sec2;  60,750 kg m/sec2
c. The amount of force decreases. ; The amount of force increases.

2. a. 180 m/sec2;  90 m/sec2;  60 m/sec2

b. 41.67 m/sec2;  81.67 m/sec2;  135.00 m/sec2

3. a. 3.12 g’s;  2.71 g’s;  2.39 g’s;  2.12 g’s
b. Top:  2.12 g’s;  1.71 g’s;  1.39 g’s;  1.12 g’s

Bottom:  4.12 g’s;  3.71 g’s;  3.39 g’s;  3.12 g’s
c. No
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Activity 11
Is the Lottery Worth Playing?

Topic Area: Data Analysis and Probability

NCTM Standard: Understand and apply basic concepts of probability.

Objective

Given a description of a lottery, calculate the possible arrangements for each winning
situation, calculate the probability of winning in each situation, and calculate the
expected gain or loss of playing the lottery.

Engage

Discuss with students what a lottery is and how the system works. Include finding
combinations of various games of chance such as dealing cards and selecting 
marbles out of a container. Be sure to include combinations with several possibilities
for a desired outcome. Discuss what is meant by probability including what is meant
by the number of ways in which an event can occur and the total of all logical 
possibilities.

Definitions

Combination  An arrangement of a given number of distinct objects without 
repetition and without regard to order.

Probability A measure of the likelihood of an event. 

Formulas

Combination: 

n: total number of possible items;  r: number of items to be selected

Smaller Combination out of a Larger Combination: 

j: subset of possible items;  k: number of items to be selected from the subset

Probability = 

Explore

1. Use the Calculator Notes to model how to find the number of arrangements 
for a given set of items.

2. Model how to find a smaller combination out of a larger combination.
3. Have students complete the activity, "Is the Lottery Worth Playing?".

Explain

Students will discuss the results of the activity and their answers to the questions.
They will also discuss how the activity may relate to other areas other than the 
lottery.

Teaching Notes

nCr =
n!

r!(n–r)!

nCr

kCj • (n – k)C(r – j)

P(E) Number of Ways an Event Can Occur

P(S) Total of All Possibilities
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Elaborate

Discuss the findings with your students. Be sure to include the following:
a. What is meant by a "fair game,"
b. The reason for having a lottery, and
c. The possible reasons why people play lotteries.

Extensions

1. Have students research lotteries and games of chance in their own state or 
other states and discuss their fairness.

2. Have students refer to Activity "Saving for a Rainy Day" and calculate how 
much would be earned if someone invested the same money played in a 
lottery in a investment account.

3. Have students research other jobs that use probability and discuss their uses.

Activity 11: Is th Lottery Worth Playing? Teaching Notes (continued)
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Calculator Notes for Activity 11

Objective

Given the formula for calculating combinations, the students will be able to use
the Casio fx-9750G Plus to calculate the number of arrangements possible for a
set of items and find the probability of selecting a particular item out of the total
number of arrangements.

Data: Formulas for Combinations

Steps for Finding Combinations

1. Turn on the calculator. From the main menu,
use the arrow keys to highlight the RUN
Menu. Press the EXE key. Press  OPTN
F6 and  F3. This will set up the RUN Menu to
solve problems involving combinations of items. 
The screen will look like the one on the right.

2. We want to calculate the number of possible
arrangements of selecting thirteen cards from
a standard deck of 52 cards without replacing
the cards. The combination that will give the
number of possible arrangements is it  52C13.
To calculate this enter  52  F3 and 13. Press
EXE. The screen will look like the one on the
right.

3. Now suppose that we want to select five
cards from a standard deck of 52 cards. How
many arrangements would give you 3 aces?
The total number of items is 52 of which the
subset of items is 4 since there are four aces
in a deck of cards. You are selecting five
cards of which you want 3 of them to be aces.
The formula would look like this:

Enter this into the calculator by typing 52  F3  
5  ÷ (  4  F3  3  x  48  F3  2 and  ). Press EXE. 
The screen will look like the one on the right.

nCr means
n!

r!(n–r)!

nCr

kCj • (n–k)C(r–j) P (occurance) =
P(E)
P(S)

52C5

4C3 • 48C2
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Calculator Notes for Activity 11 (continued)

Steps for Finding Probability in the 

RUN Menu

Suppose we want to know the probability of
selecting two aces from a standard deck of 52
cards. Since there are four aces, the number
of arrangements that are possible for
selecting two of them is 4C2 which is 6. This
is done by typing  4  F3  2 and EXE. The
number of arrangements of selecting two
cards from a deck of 52 cards is 52C2 which is
1326. This is done by typing  52  F3  2 and
EXE. The probability of selecting two aces
from the deck is found by dividing 4C2 by 52C2.
The calculation is shown on the screen at the
right.
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Introduction

Many states now have some sort of lottery that is used to improve revenue. The
games of chance usually involve the winner matching a set of randomly selected
numbers from a set of numbers. The payoff is seen as a quick way to earn easy
money, but does not always happen. In this activity you will explore different
types of lotteries, what the chances are of winning a lottery, and the actual cost
to play the lottery.

Objectives

a. Calculate the number of possible winning outcomes for a given 
lottery

b. Calculate the probability of winning a given lottery
c. Calculate the actual cost of a ticket for playing a given lottery.

Materials Needed

a. Formulas used in calculating arrangements and probability.
b. Casio fx-9750G Plus

Procedure

1. Turn on the calculator. From the main menu, use the arrow keys to highlight 
the RUN Menu. Press EXE.

2. Press  OPTN  F6 and  F3 to set up the calculator for the computations.
3. Find the combination for the items.

Problems

1. A certain state legislature is thinking of putting in a lottery in which the winner would

match six numbers out of a set of numbers correctly. They are looking at several

possibilities.

a. The first choice is to have the winner match six numbers randomly selected

without repetition from the set of given numbers in which the order does not

matter. Calculate the number of possible arrangements for each of the given set

of numbers.  1 to 30  _______________    1 to 40  _______________

b. The second choice is to have several opportunities to win. The winner would

match all six numbers for the top prize, 5 out of 6 numbers for a second prize,

and 3 out of 6 numbers for the third prize. Calculate the possible arrangements

for each of the given sets of numbers.

1 to 45:  1st. Prize __________  2nd. Prize __________   3rd. Prize __________

1 to 50:  1st. Prize __________  2nd. Prize __________   3rd. Prize __________

Name _____________________________________________ Class ________ Date ________________

Activity 11 • Is the Lottery Worth Playing?



74 Algebra and the Casio fx-9750G Plus • Activity 11 Copyright © Casio, Inc.

Name _____________________________________________ Class ________ Date ________________

c. Which of the above choices would you select to use for the state lottery?

________________________________________________________________________________

Why? 

________________________________________________________________________________

2. Before making a decision, the state legislature wants to know the probability of

winning for each of the choices.

a. Find the probability for each choice in Question 1a.

1 to 30  _______________    1 to 40  _______________

b. Find the probability for each choice in Question 1b.

1 to 45:  1st. Prize __________  2nd. Prize __________   3rd. Prize __________

1 to 50:  1st. Prize __________  2nd. Prize __________   3rd. Prize __________

3. The choice made was to go with one of the selections in Question 1b. The 1st. prize

will be $1,000,000, 2nd. prize will be $10,000, and 3rd. prize will be $100. The

expected value or gain for each prize is the respective probability times the

associated prize.

a. Find the expected value for each prize using numbers 1 to 45.

1st. Prize  ________  2nd. Prize  ________  3rd. Prize  ________

What is the total expected gain for this choice? __________

b. Find the expected value for each prize using numbers 1 to 50.

1st. Prize  ________  2nd. Prize  ________  3rd. Prize  ________

What is the total expected gain for this choice? ____________________________________

4. The expected value of a lottery ticket is the result of subtracting the value of the

ticket from the expected gain from the lottery.  Calculate the value of each lottery

ticket for the given choices.

a. Numbers 1 to 45:  $1 ticket  ______  $2 ticket  ______  $3 ticket  ______

b. Numbers 1 to 50:  $1 ticket  ______  $2 ticket  ______  $3 ticket  ______

c. Which game would benefit the state the most in generating revenue? _______________

Which game would benefit the player the most? ___________________________________ 

Which game and ticket price should be used ? _____________________________________ 

Why?

________________________________________________________________________________

Activity 11 • Is the Lottery Worth Playing? (continued)
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Solutions and Screen Shots for Activity 11

1. a. 593,775;  3,838,380

b. 8,145,060;  34,808;  45
15,890,700;  60,192;  60

c. Answers will vary.

2. a. 1.68 x 10-6 or 1 in 593,775;  2.61 x 10-7 or 1 in 3,838,380
b. 1.23 x 10-7 or 1 in 8,145,060;  2.87 x 10-5 or 1 in 34,808;  0.022 or 1 in 45 

6.29 x 10-8 or 1 in 15,890,700;  1.66 x 10-5 or 1 in 60,192;  0.016 or 1 in 60

3. a. $0.12 ;  $0.29 ;  $2.20 ;  $2.61
b. $0.06 ;  $0.17 ;  $1.60 ;  $1.83

4. a. $1.61 ;  $0.61 ;  -$0.39
b. $0.83 ;  -$0.17 ;  -$1.17
c. 1 to 50 game with a $3.00 ticket ; 1 to 45 game with a $1.00 ticket

Answers will vary.
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Activity 12
Crafty Money

Topic Area: Represent and Analyze Mathematical Situations

NCTM Standard: Represent and analyze mathematical situations and structures
using algebraic symbols and use mathematical models to represent and understand
quantitative relationships.

Objective

Given a linear programming problem, the students will be able to write the objective
function and the inequalities for the constraints, enter them into the GRAPH Menu
of the Casio fx-9750G Plus, setup the View Window and use the resulting graph to
answer questions.

Engage

Discuss with students the use of linear programming and how to interpret the graph.
Explain what is meant by the objective function and constraints. Review how to
write an inequality and how to graph the results. Discuss with students situations in
which constraints would be put on a product or item and let them give examples of
their own. Discuss with the students what is meant by revenue including the supply
and demand for a product.

Explore

1. Use the calculator to model how to enter the inequalities used in the 
Calculator Notes and how to change the inequality sign.

2. Model with the students how to set up the view window.
3. Model with the students how to find the intersections of the vertices.
4. Model with the students how to find the maximum for a graph.
5. Have students complete the activity using the given problem.

Explain

Students will discuss the results of the graph by explaining how they determined the
intersections and what each intersection means. They will then discuss the graph for
the revenue including how to set it up on the calculator, what each point on the graph
indicates, and what the vertex point shows. They should then be able to relate the
vertex point to the equation graphed and tell how to find the vertex algebraically.

Elaborate

Discuss the findings with your students. Be sure to include the following:
a. What the difference between fixed and variable expenses,
b. Other factors that influence the price other than the cost to the crafter, and
c. Who would benefit from this form of making income.

Teaching Notes
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Evaluate

The student will be given a linear program problem to solve showing all the graphs,
intersections, and an explanation of the results from the graph. The student will also
be given an equation to graph, describe how to set up the graph, and how to find the
vertex using both the graph and the equation.

Extensions

1. Students could research the Law of Supply and the Law of Demand and 
discuss their affect on the cost of products.

2. Students could interview a person who makes and sells crafts as a part time 
job, discuss the cost of making the items they sell, how they determine their 
price, and describe their market for the craft.

3. Students could develop a product as a class, determine the fixed and variable
costs, determine the price for the product, and research how the product 
would fair if sold in a given market.

Activity 12: Crafty Money Teaching Notes (continued)
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Calculator Notes for Activity 12

Objectives

Given a linear programming problem, the students will be able to write the
objective function and the inequalities for the constraints, enter them into the
GRAPH Menu of the Casio fx-9750G Plus, setup the View Window and use the
resulting graph to answer questions.

Given a quadratic equation with constraints, the students will be able to set up
the window, graph the function, and find the maximum point for the graph.

Data: Inequalities to Graph: 
y < -x + 5 ;  y < -2x + 9;   y < 3;   x > 0 ;   y > 0

Quadratic Equation:
y = - x2 + 40x      0 < x < 320

Steps for Using the GRAPH Menu

1. From the main menu, use the arrow keys to 
highlight the GRAPH Menu and press the EXE
key. To enter the first inequality, press  F3  F6
and  F4 to set Y1 as a < inequality. Enter  (-)
X�T + 5 and press EXE. To enter the second 
inequality into Y2, press  (-) 2 X�T + 9
and press EXE. To enter the last inequality into 
Y3, press  3.

2. Press SHIFT and F3 to set up the View Window. 
Enter 0 for Xmin and press EXE. Enter 10 for 
Xmax and press EXE. Press the Down Arrow
key, enter 0 for Ymin, and press EXE. Enter 10
for Ymax and press EXE twice. Press F6 to 
view the graph. The screen should look like the 
one on the right.

3. To find the intersections, press  SHIFT F5 and F5. The inequality in the 
upper left hand is the current one that is selected. To use this inequality, 
press EXE, otherwise press the Down Arrow
key until the desired inequality is selected and 
press EXE. The upper left hand corner will 
show the next inequality. Use the same process 
to select the next inequality that is wanted. 
Press EXE. The calculator will find the 
coordinates of the intersection. The screen 
at the right shows the intersection of Y1 and Y2.

1
8
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Calculator Notes for Activity 12 (continued)

Steps for Finding the Maximum Point

1. Press EXIT and the Up Arrow. Then press 
F2 and F1 to clear the inequality from Y3. 
Press the Down Arrow key and repeat the 
process to clear out all of the inequalities. 
Press F3 and F1 to set up Y1 for the quadratic 
equation. Enter  (-) 1 ab/c 8 X�T x2 + 40
X�T and press EXE. The screen will look like 
the one on the right.

2. To set the View Window, press SHIFT and
F3. Enter  0  EXE  320 and  EXE. Press the
Down Arrow key and enter  0. Press EXE
twice and F6. You will not see the graph yet 
because the View Window is not set yet.  
Press SHIFT  F2 and  F5 to have the 
calculator automatically set up the View 
Window. The screen should look like the 
one on the right.

3. To find the maximum point, press  SHIFT  F5
and  F2. The screen will look like the one on
the right.
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Introduction

Crafters of all ages work hard to create an inventory of products to sell at various
shows. They must decide on a price that will cover the cost of materials and time,
as well as make a profit. In this activity, a crafter sells embroidered shirts. You
will be asked to determine the best combination of shirts to create an inventory
that will minimize cost and maximize the revenue.

Objectives

a. Write inequalities to represent the conditions for creating two types of shirts,
b. Graph the inequalities to find the best combination of shirts to create, and
c. Calculate the best price and maximum revenue.

Materials Needed

a. Data table with requirements for the housing development

b. Casio fx-9750G Plus

Procedure

1. Turn on the calculator. From the main menu, use the arrow keys to highlight 
the GRAPH Menu. Press EXE.

2. Press  F3 F6 and F4 to set the GRAPH function to Y<.
3. Using the inequalities from Question 1 of the Problem Section, enter the 

inequality for the number of shirts into Y1, press EXE, the inequality for the 
cost per shirt into Y2, press EXE, the inequality for the embroidery time into 
Y3, and press EXE.

4. To set up the View Window, press SHIFT and F3. Enter 0 EXE  50  EXE
Down Arrow  0  EXE  75 and  EXE twice. Press F6 to draw the graph.

5. Press SHIFT F5 and F5 to get to the INTERSECT function of the graph 
solver. Press EXE twice to find the intersection of Y1 and Y2.

6. Press SHIFT F5 F5 Down Arrow key once and EXE twice to get the inter-
section of Y2 and Y3. Press SHIFT F5 F5 EXE Down Arrow key once and 
EXE to get the intersection of Y1 and Y3.

7. Clear the inequalities out by highlighting each one and pressing F2. then F1.
8. Press F3 and F1 to set up for the next equation.
9. Enter the equation from Question 4a. Set the viewing window and draw the 

graph. Press SHIFT  F5 and  F2 to find the maximum values.
10. Press EXIT twice and the Up Arrow. Repeat Step 9 for the equation from 

Question 4b.

Name _____________________________________________ Class ________ Date ________________

Activity 12 • Crafty Money

T-Shirt
Polo Shirt 
Maximum Allowed

5x
y

256

x
3y

$108

.5 hr.
.75 hr.
36 hr.

Type of Shirt Number of Shirts Cost per Shirt Embroidery Time
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Problems

1. a. Write the objective function for the cost of making the shirts if each t-shirt costs

$8.00 to make and each polo shirt costs $10.50 to make.  ______________________

b. Write the inequalities for the constraints on the costs for making the shirts.

Number of shirts ____________________

Cost per Shirt       ____________________

Time for Embroidering ____________________

2. Graph the inequalities and find the vertices for the shaded area to find the possible

combinations of shirts to make for the inventory and stay within the budget.

a. Intersection of Y1 and Y2: __________

b. Intersection of Y2 and Y3: __________

c. Intersection of Y1 and Y3: __________

3. What is the combination for the first intersection? __________  

The second intersection? __________ The third intersection? __________ 

Which is the best combination to maximize the number of shirts for the inventory 

and still stay within the budget? ________________________________________________

4. Revenue is found by multiplying the number of items times the price (R = px). There

is a point at which a given number of items sold at a particular price will maximize

the revenue.

a. Given that the crafter has anywhere from 0 < x < 120 t-shirts to sell and the price

of the t-shirts is found using the equation p = - 1/6 x + 20, write an equation

representing the revenue. _______________ Graph the equation and find the

maximum revenue that can be expected (R) and the number of t-shirts that must

be sold in order to reach that maximum revenue.  How many t-shirts must be sold to 

maximize revenue? ___________  Use this number of items to determine the price for

the t-shirts. ___________

b. Given that the crafter has anywhere from 0 < x < 100 polo shirts to sell and the

price of the polo shirts is found using the equation p = - 1/4 x + 25, write an equation 

representing the revenue. _______________ Graph the equation and find the maximum 

revenue that can be expected (R) and the number of polo shirts that must be sold in 

order to reach that maximum revenue.  How many  polo shirts must be sold to 

maximize revenue? ___________ Use this number of items to determine the 

price for the polo shirts.___________

Name _____________________________________________ Class ________ Date ________________

Activity 12 • Crafty Money (continued)
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Solutions and Screen Shots for Activity 12

1. Cost = 8x + 10.50y;  y < 256 – 5x ;  y < 36 –    x;  y < 48 –    x

2.

3. 48 t-shirts and 16 polo shirts; Not in the shaded region ;
36 t-shirts and 24 polo shirts
The best combination is the 36 t-shirts and 24 polo shirts which will cost $540 
to create.

4. R = - x2 + 20x ; 60;  $10.00 ;  R = - x2 + 25x ;  50; $12.50

1
3

1
6

1
4

2
3
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Appendix A
Using the Dynamic Graphing Features

The DYNA Menu (Dynamic Menu) allows the calculator to show a graph in
motion. A function is entered into the calculator using letters for the coefficients
and constants. For example, y = 2x2 – 3x would be entered as Y = AX2 - BX.
There is a built-in list of basic functions that can be used. One of the coefficients
or constants is chosen as the dynamic variable that will change causing the
motion of the graph. To select this menu, highlight DYNA on the main menu
and press EXE. The following directions show how to use this menu for both
built-in and other functions.

Built-In Functions

Step 1: Selecting the Built-in Function
Press F5 and use the Up and Down Arrow keys to
select the desired equation and press EXE. 
The example shown at the right shows 
Y = AX2 + BX + C as the selected equation. 
Press  SHIFT  F3 F3 and  EXE to set up the view
window.

Step 2: Setting Up the Variables
Press F4. Starting with the first variable, if it is the
desired dynamic variable, press F1, otherwise
enter its value and press EXE. The example at the
right shows that 1 has been entered for both A and
B and that C will be the dynamic variable.

Step 3: Setting Up the Range
Press F2. Enter the starting value for the dynamic
variable and press EXE. Enter the ending value
and press EXE. Finally, enter the interval for the
variable and press EXE twice. The example at the
right shows -5 as the starting value, 5 as the end-
ing value, and 1 as the interval.

Step 4: Setting Up the Speed
Press F3. Use the arrow keys to select the desired
speed by highlighting it and pressing F1 and EXE.
For the example, the Slow speed (>) was selected.
The screen will look like the one on the right.
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Step 5: Starting the Dynamic Graph
Press F6. The screen will say "One Moment
Please!". This may take a minute. When the graph
appears it will move according to the dynamic
variable. To stop the motion, press AC/ON. When
the graph is stopped, the screen will look like the
one on the right. You can change the speed of the
graph at this point, store the graph to recall it
later, or delete it.

Using Other Functions

Step 1: Entering the Function
The function that is entered must use X as the
independent variable. Letters for the constants
and coefficients. The example at the right shows
how the equation for the absolute value could be
entered. To enter this equation, press ALPHA  A
OPTN  F5  F1  (  ALPHA  B  X�T  )  +  ALPHA
C and  EXE.  Press  SHIFT  F3  F3 and EXE to
set up the view window.

Step 2: Setting Up the Variables
Press F4. Starting with the first variable, if it is
the desired dynamic variable, press F1, otherwise
enter its value and press EXE. The example at the
right shows that 1 has been entered for both A
and C and that B will be the dynamic variable.

Step 3: Setting Up the Range
Press F2. Enter the starting value for the dynamic
variable and press EXE.  The example at the right
shows 0 as the starting value, 5 as the ending
value, and 1 as the interval.



Copyright © Casio, Inc. Appendix A • Algebra and the Casio fx-9750G Plus 85

Step 4: Setting Up the Speed
Press F3. Select the desired speed by highlighting
it and pressing F1 and EXE. For this example,
the Stop&Go speed (||>) was selected. The screen
will look like the one on the right.  Press EXE to
set the graph in motion.

Uses of the Dynamic Graph

1. The Dynamic Graph would be great to demonstrate or explore the slope-
intercept form of a linear equation. Use the built-in function, Y = AX + B to 
show what happens to the line as the slope changes and as the y-intercept 
changes.

2. Use the Dynamic Graph to explore transformations involving the families of 
functions such as the square root, integer, and reciprocal functions. It could 
also show the transformations of trigonometric functions.
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Appendix B
Using the Conics Features

The Conics Menu has built-in implicit functions for the parabola, circle, ellipse,
and hyperbola. These formulas can be used to explore the functions and their
properties such as using Y = A(X - H)2 + K to explore the vertex and axis of 
symmetry for a parabola.  To select this menu, use the arrow keys to highlight
CONICS on the main menu and press EXE. The following directions show how
to use this menu.

Graphing in the Conics Menu

Step 1: Selecting the Function
Select a function by using the Up and Down
Arrow keys to select the desired implicit function
and press EXE. The screen will look like the one
on the right.  Choose the Y = A(X – H)2 + K
equation.

Step 2: Assigning the Values to the Variables
The screen will show the equation at the top and
list the variables that which can be altered. In this
case, the equation Y = A(X - H)2 + K has three
variables, A , H, and K. The screen at the right
shows these choices.

Enter a value for each of the given variables and
press EXE afterwards. For this example, 2 has
been entered for A, -3 has been entered for H, and
-9 has been entered for K. The screen should look
like the one on the right.

Step 3: Drawing the Graph
Before drawing the graph, be sure that the View
Window is set up correctly. To do this, press
SHIFT  F3. The example will use the STD setup.
Press F3 and EXE to use this window. Now press
F6 to draw the graph. The screen should look like
to one on the right.
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Analyzing the Graphs

Parabola
Using the example that has been graphed, it can
now be analyzed using the G-Solve function. To do
this, press SHIFT  F5. A new menu comes up at
the bottom of the screen as shown on the right.

The menu allows the calculator to give the 
coordinates of the focus (FOCS), the axis of 
symmetry (SYM), the directrix (DIR), the 
coordinates of the vertex (VTX), and the length 
of the latus rectum (LEN).

To find the coordinates of the focus, press F1. The
screen will show the coordinates of the focus and
its location as shown at the right.

To find the axis of symmetry, press SHIFT  F5
and  F2. The screen will give the equation for the
axis of symmetry in the lower left corner and draw
it on the graph as shown at the right.

To find the directrix, press SHIFT  F5 and  F3.
The screen will give the equation for the directrix
in the lower left corner and draw it on the graph
as shown at the right.

To find the vertex, press SHIFT  F5 and  F4. The
screen will show the coordinates of the vertex and
its location as shown at the right.
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To find the length of the latus rectum, press
SHIFT  F5 and  F5 . The screen will show the
length of the latus rectum in the lower left corner
as shown at the right. Press EXIT twice to return
to the built-in function menu.

Circle
Using the circle function is similar to that of the
parabola. Use the Up and Down Arrow keys to 
select the desired implicit function and press 
EXE. In this case, use the Down Arrow key to 
select (X – H)2 + (Y – K)2 = R2.  Press EXE.
Enter -2 for H, 3 for K, and 5 for R pressing 
EXE after each one. The screen will look like 
the one on the right.

Press F6 to draw the circle. The screen may not be
square, and so the graph of the circle will not look
like a circle. To change this, press  SHIFT  F2  F6
and F2. This will cause the calculator the show a
square axes and show the circle in its true form as
shown at the right.

The analysis for the circle will give the coordinates
for the center and the radius. Press SHIFT  F5
and F1 to get the coordinates and location of the
center of the circle as shown at the right. If you
press SHIFT  F5 and  F2, the radius will be given
in the lower left corner.  These screens are shown
at the right.  Press EXIT twice to return to the
built-in menus.
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Ellipse
To select the ellipse function use the Down Arrow
key to select

and press EXE. Enter 5 for A, 3 for B, 2 for H, 
and -2 for K by pressing EXE after each one. The
screen will look similar to the one on the right.
Set the view window by pressing  SHIFT  F3  F3
EXE. 

Press F6 to draw the graph. Now press SHIFT and
F5. The graph will look like the one on the right
with a new menu at the bottom of the screen. The
new choices are finding the foci (FOCS), the x-
intercepts (X-IN), and the y-intercepts (Y-IN).

Press F2. The screen at the right shows one of the
x-intercepts. By pressing on the Right and Left
Arrow keys, the screen will switch between the
two intercepts. Press EXIT and F6.

Press SHIFT  F5 and F1. The screen on the right
shows one of the foci with its coordinates. Press
the Left and Right Arrow keys to switch between
the two foci.  Press EXIT twice to return to the
equation screen.

+(X– H)2

A2
(Y– K)2

B2 = 1
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Hyperbola
To select the hyperbola function use the Down
Arrow key to select:

and press EXE. Enter 4 for A, -4 for B, -2 for H,
and 3 for K by pressing EXE after each one. The
screen will look similar to the one on the right.

Press F6 to draw the function and then press
SHIFT and F5. A menu will appear at the bottom
with a new choice as shown on the right.

In addition to the foci and the intercepts, the
menu will show the asymptotes and vertex after
F5 is pressed. This is shown by the screen on the
right. However, the calculator does not give the 
equations for the asymptotes. 

Uses of the Conic Menu

1. The Conic Menu can be used as a tool to check problems that call for finding 
such items as the vertex, foci, and asymptotes.  It can also be used to check 
the conversions of equations involving conics from one form to another, for 
example, changing the equation of a circle from the standard form to the
general form.

2. The conics can be used in the Dynamic Menu to show transformations 
according to specific changes in constants and coefficients.

–(X– H)2

A2
(Y– K)2

B2 = 1
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Appendix C
Resources for Activities

1. Minimum Wage or Federal Wage
U. S. Department of Labor
http://www.dol.gov/dol/topic/wages/minimumwage.htm

Employment Policies Institute
http://www.epionline.org/

U. S. Department of Labor (Bureau of Labor Statistics)
http://www.bis.gov/bls/blswage.htm

2. I Thought it was Fixed
Board of Governors of the Federal Reserve System
http://www.federalreserve.gov

Federal Deposit Insurance Corporation
http://www.fdic.gov/consumers/looking/index.html

Local Newspapers and Banks

3. Keeping Up the Pressure
Essentials of Firefighting

Local Fire Department

4. Pro Basketball Salaries
USA Today
http://www.usatoday.com/sports/front.html

Infoplease
http://www.infoplease.com/sports.html

5. Saving for a Rainy Day
GoMath Mini Lessons
http://www.gomath.com/htdocs/lesson/interest_lesson1.htm

Loan or Investment Formulas
http://www.oakroadsystems.com/math/loan.html#Eq1

Math.com
http://www.math.com/tables/general/interest.htm

Local Bankers and Investment Brokers

6. The Cost of Car Insurance
Virginia Department of Motor Vehicles
http://www.dmv.state.va.us/webdoc/resources/insurance.asp

Local Car Insurance Companies
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7. Maximum Space for a Minimum Price
Local Building Developers and Contractors

Local Homebuilder’s Association

Local Municipal Building Codes

8. Circles of Foam 
Firehouse Magazine
http://www.wfrfire.com/website/articles/foam2.htm

Principals of Foam Firefighting by International Fire Service Training 
Association

Local Fire Department

9. Germs, Germs, Everywhere
Local Pharmacist

Local Physician

Pharmaceutical Companies

10. Here We Go Loopty Loop
Roller Coaster
http://www.learner.org/exhibits/parkphysics/coaster.html

Virginia Instructors of Physics – Amusement Parks and Physics
http://vast.org/vip/Amuse.htm
Funderstanding
http://www.funderstanding.com/k12/coaster/

11. Is the Lottery Worth Playing?
State Lottery Commission
Lottery Simulator
http://www.mdx.ac.uk/www/roadtraffic/lottery.htm
Permutations and Combinations
http://server-mac.pas.rochester.edu/yigal/courses/phy104-F00/notes-3.html

12. Crafty Money
Local Crafters
Local Sewing Centers
BuyGolfShirts.com (For prices on shirts.)
http://www.buygolfshirts.com/

Gilbert-American/com
http://gilbert-american.com/Scripts/default.asp


