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Spring has sprung finally!  I am 

so glad to see the warm sunshine.  I 

am sure that your students are ready 

for spring break as much as you are.  

With spring, I know that you will be 

working on final test preparation with 

your students.  I had a few more 

activities that I wanted to include for 

you all – a little spring cleaning so to 

speak.  Hopefully, you will find some 

time in your instructional day before 

the end of the year to include these 

activities.  One of my favorite activities 

here is the “Let’s go to the Furniture 

Market”.  I used this activity to teach 

linear programming during the old 

Algebra 2 course.  It is a hands-on 

activity where the students build 

furniture with Legos.  Then, they 

determine maximum profit using 

linear programming.  This activity 

allows the students to see the real 

world connection with math and linear 

inequalities in the Coordinate Algebra 

or Advanced Algebra courses.  The 

Arithmetic Sequence foldable 

(Coordinate Algebra) is a good way to 

provide examples and guided practice 

as well as the notation.  (Directions:  

Cut along the dotted lines.  Then, tape 

the three strips into one long strip of 

paper.  The order from left to right will 

be top, middle, and bottom.  Lastly, 

you fold on the solid lines to make the 

book.)  The City Design Project 

(Analytic Geometry) involves the use 

of parallel lines and the angles created 

by parallel lines.  When I taught 

geometry, I liked to give the students 

an opportunity to be creative and 

utilized the geometric concepts.  

(Note:  The Word document is posted 

on my website if you would like to edit 

it.)  Lastly, I gave you the graphic 

organizer for Operations of Functions 

a few months ago.  Here is the foldable 

version if you would like to use it.  

(Note:  The PowerPoint file is posted 

on my website.)  If you have any 

questions, please feel free to contact 

me. 

Good luck with testing! 
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We are on the downhill slide! 
by Jennifer L. Brown 

B.U.G. Newsletter 



Melanie is starting to 

train for a swim meet. 

She begins by 

swimming 5 laps per 

day for a week. Each 

week she plans to 

increase her number 

of daily laps by 2. 

week laps

1

2

3

4

Make a table. What’s the rule?

Common difference 

(slope) = ______

y-intercept

(x = 0) = ______

Equation 

_________________ 

1. How many laps per 

day will she swim 

during the 15th week of 

training? 

Find the sum of the 

series

2. How many laps did 

she swim during 10 

weeks of training? 

week
Total 
laps

week
Total 
laps

1 6

2 7

3 8

4 9

5 10

Find the sum of the 

series

3. How many laps did 

she swim during 20 

weeks of training? 

Sigma (Σ) Notation

5

i = 1

 3i

What does that look like 

in Sigma (Σ) notation? formula for finding the 

sum of a series

a1 = _____________

an = _____________

n = ______________








 


2

1 n
n

aa
ns

Use the formula to 

answer question #3.

©2010, Dr. Jennifer L. Bell, LaGrange High School, LaGrange, Georgia adapted from various sources
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City Designer 
 

(MCC9-12.G.CO.9) 

 

You are to design your own city. Your city will have a name and population which 

must be placed at the top of your project. Your city must have the following and be 

correct to receive full credit. 

 

1. 5 parallel streets (each street must be named) 

2. 2 transversal streets (each street must be named) 

 

The following buildings must be placed as directed. 

 

1. A gas station and a restaurant (alternate exterior angles) 

2. Your house and a school (same side interior angle) 

3. A courthouse and a bank (vertical angles) 

4. A general store and a church (corresponding angles) 

5. A library and a park (alternate interior angles) 

 

**Each building must be labeled.  

 

 All names must be school appropriate. 

 Neatness is important!! 

 

THIS SHEET MUST BE TURNED IN WITH YOUR PROJECT!!!! 

 

 

 

Name _____________________________________________  



 

 

Name _______________________________________________ 

 

Locations: (3 points each) 
 

________ A gas station and a restaurant (alternate exterior angles) 

________ Your house and a school (same side interior angle) 

________ A courthouse and a bank (vertical angles) 

________ A general store and a church (corresponding angles) 

________ A library and a park (alternate interior angles) 
 

 

Total for Locations:  ________ 

 

 

Other: 

 

________ City Name and Population (2 points) 

________ At least 5 parallel streets (4 points) 

________ At least 2 transversals (2 points) 

________ Neatness (2 points) 

 

 

Total for Other:  ________ 

 

 

 

 

Total for Project (25 points possible) ________ 
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Let’s Go to the Furniture Market 
 

Group Member Names ________________________________________________ 

 

Background Information: 
 

 Linear programming is used to identify conditions that maximize profit or minimize 

cost. Today we will investigate how much profit a furniture Company will make in one week 

given a limited amount of resources. Using LEGOS to model building tables and chairs, you 

will use linear programming to relate mathematics to the real world by maximizing furniture 

profits in preparation of Georgia’s famous, semi-annual “Furniture Market.” 

 

Each group will need a weekly allotment of materials: 

 A total of 6 – 4  2 toy LEGOS to represent table tops. 

 A total of 10 – 1  1 toy LEGOS to represent chair backs. 

 A total of 16 – 2  1 toy LEGOS to represent bases needed for both tabletops and chair 

backs. 

AND 

 TI-84 Plus graphing calculator with Inequality Graphing APPlication 

 

Investigation: 
 

1. A chair can be built using 1 chair back (1  1 LEGO) and 1 base (2  1 LEGO). 

 A table can be built using 1 tabletop (4  2 LEGO) and 2 bases. 

Take an inventory and confirm that you have your weekly allotment of tabletops, chair 

backs, and bases to build the furniture. 

 

2. The furniture company makes a profit of $30 for every table it produces and $10 for 

every chair it produces.  Let x represent the number of tables produced in a week and let y 

represent the number of chairs produced in a week.  Using algebra, write an algebraic 

expression to represent a profit function for the expected total amount of weekly profit. 

 

    P(x, y) = ____________________________ 

 

3. If your goal is to maximize profit, begin building possible combinations of tables and 

chairs.  Complete the numerical data table with possible combinations of tables and 

chairs along with their respective profit totals calculated using the above profit function. 
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4. Because of the limited amount of weekly resources in chair backs, tabletops, and bases, 

use algebra to develop a system of linear inequalities to represent these constraints. 

 

 Tabletop constraint:    ____________________ 

 Chair back constraint:    ____________________ 

 Bases constraint:    ____________________ 

 Are there any non-negativity constraints?  ____________________ 

 

5. You will now use your graphing calculator to obtain a graphical picture of your 

constraints. 

 

What are the vertices? 

 

Vertices Substitute Answer 

   

   

   

   

   

 

What is the equation for maximum profit? ______________________________ 

 

(Tables, Chairs) 

(x, y) 

Profit Function 

 

Total Profit 

f(x, y) 
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Summarize your results: 
 

1. When building tables and chairs using toy Legos, what combination of tables and 

chairs built will produce a maximum profit?  What is the maximum profit? 

 

 ______________________________________________________________________ 

 

2. Why did the bases constraint involve both variables, x and y? 

 

 _____________________________________________________________________ 

 

3. When developing algebraic inequalities to represent the constraints for the limited 

resources, why should non-negativity be considered? 

 

 _____________________________________________________________________ 

 

4. When developing the polygonal feasible region, why were there five corner points? 

 

 _____________________________________________________________________ 

 

5. If you were the Chief Executive Officer of a furniture company that produced similar 

tables and chairs and you wanted to invest more money into one of the three limited 

resources, which resource would you choose and why? 

 

 _____________________________________________________________________ 
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Let’s Go to the Furniture Market 
 

Background Information: 
 

Linear programming is used to identify conditions that maximize profit or minimize cost. 

Today we will investigate how much profit a furniture Company will make in one week given a 

limited amount of resources. Using LEGOS to model building tables and chairs, you will use 

linear programming to relate mathematics to the real world by maximizing furniture profits in 

preparation of North Carolina’s famous, semi-annual “Furniture Market.” 

 

Each group will need a weekly allotment of materials:   

 A total of 6 – 4  2 toy LEGOS to represent table tops. 

 A total of 10 – 1  1 toy LEGOS to represent chair backs. 

 A total of 16 – 2  1 toy LEGOS to represent bases needed for both tabletops and chair 

backs. 

 

Each group member will need:  

 A TI-83 Plus or TI-84 Plus graphing calculator with Inequality Graphing APPlication 

 

Investigation: 
 

1. A chair can be built using 1 chair back (1  1 LEGO) and 1 base (2  1 LEGO). 

 A table can be built using 1 tabletop (4  2 LEGO) and 2 bases. 

Take an inventory and confirm that you have your weekly allotment of tabletops, chair 

backs, and bases to build the furniture. 

 

2. The furniture company makes a profit of $30 for every table it produces and $10 for 

every chair it produces.  Let x represent the number of tables produced in a week and let y 

represent the number of chairs produced in a week.  Using algebra, write an algebraic 

expression to represent a profit function for the expected total amount of weekly profit. 

 

    f(x, y) = ____________________________ 

 

3. If your goal is to maximize profit, begin building possible combinations of tables and 

chairs.  Complete the numerical data table with possible combinations of tables and 

chairs along with their respective profit totals calculated using the above profit function. 

 

 

 

 

 

 

 

 

(Tables, Chairs) 

(x, y) 

Profit Function 

 

Total Profit 

f(x, y) 
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4. Because of the limited amount of weekly resources in chair backs, tabletops, and bases, 

use algebra to develop a system of linear inequalities to represent these constraints. 

 

 Tabletop constraint:    ____________________ 

 Chair back constraint:    ____________________ 

 Bases constraint:    ____________________ 

 

 Are there any non-negativity constraints?  ____________________ 

 

5. You will now use your graphing calculator to obtain a graphical picture of your 

constraints. 

 

 Press APPS and begin the Inequality Graphing APPlication on your graphing calculator. 

Put all constrains in the x= and  menus.  Don’t forget your non-negativity constraints. 

Press  and the appropriate soft key (, , , , or ) to obtain the appropriate inequality 

symbol needed for your constraint.   

Adjust your  accordingly to obtain a complete graph of the feasible region that 

represents your constraints.   

Press ; ; Shades (soft key  or ); and 1:Ineq Intersection.  The calculator will produce 

the feasible region.  It should be in the shape of a polygon.   

 

6.   It is now time to “walk” the polygonal feasible region collecting corner points as you go.  

Begin this journey by pressing  and POI-TRACE (soft key  or ).  To automatically 

store the corner point (x, y) in a numerical table, press .  The calculator will 

automatically store this point in the statistical editor as name lists (LINEQX and 

LINEQY).  Assign a formula to L1 that will calculate profits using your original profit 

function, L1 = “30  LINEQX + 10  LINEQY” 
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Summarize your results: 
 

1. When building tables and chairs using toy Legos, what combination of tables and 

chairs built will produce a maximum profit?  What is the maximum profit? 

 

 ______________________________________________________________________ 

 

2. Why did the bases constraint involve both variables, x and y? 

 

 _____________________________________________________________________ 

 

3. When developing algebraic inequalities to represent the constraints for the limited 

resources, why should non-negativity be considered? 

 

 _____________________________________________________________________ 

 

4. When developing the polygonal feasible region, why were there five corner points? 

 

 _____________________________________________________________________ 

 

5. Was there any correlation between the numerical table developed by hand and the table 

the graphing calculator developed using corner points?  If so, what was that correlation? 

 

 _____________________________________________________________________ 

 

6. If you were the Chief Executive Officer of a furniture company that produced similar 

tables and chairs and you wanted to invest more money into one of the three limited 

resources, which resource would you choose and why? 

 

 _____________________________________________________________________ 
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More Independent Practice: 
 

During the summer break, Nathan works as many as 35 hours per week.  On Saturdays he spends 

between two and six hours delivering furniture.  On weekdays he can work between 10 and 40 

hours at the recreation center as a counselor for the children’s day camp.  Delivering furniture 

pays $10 per hour while the summer counselor’s job pays $6.25 per hour.  How many hours 

should Nathan work at each job to produce the most income during his summer break? 

 

Algebraic Representation: 

 

1. If x represents delivering furniture and y represents working as a counselor, develop an 

algebraic expression that represents Nathan’s maximum summer earnings as a function of 

hours worked. 

 

2. Develop a system of linear inequalities that represents the constraints (or limitations) to 

the number of hours Nathan can work.  Don’t forget non-negativity! 

 

Graphical Representation: 

 

3. Using the Inequality Graphing APPlication, create a visual picture of the constraints. 

 

Numerical Representation: 
 

4. “Walk” the polygonal feasible region collecting corner points on your journey.  Store 

these points in the statistical editor. 

 

5. Confirm the collection of corner points from the feasible region in the statistical editor.  

They should be stored in (LINEQX, LINEQY). 

 

6. Assign a formula to L1 that will calculate the maximum amount of income during 

Nathan’s summer. 

 

Summarize Your Results – Complete the following table: 

 

 

 

 

 

 

 

 

7. Does the table above agree with the table of earnings from the statistical editor? 

 

8. How many hours at each job should Nathan work to maximize his summer earnings? 

 

9. If Nathan could work more than 35 hours per week, at which job should he work more 

hours? 

 (Furniture, 

Counselor) 

(x, y) 

Maximum Earnings 

Function 

 

Total Earnings 

f(x, y) 
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Let’s Go to the Furniture Market – Teacher Notes  
 

Objectives: 
 

This lesson is designed to have students use linear programming to relate this mathematical topic 

to the business world.  Students calculate maximum profits for a furniture business to prepare for 

the famous, semi-annual “Furniture Market” in High Point, North Carolina.  Upon completion of 

this lesson, students will: 

 Use manipulatives to determine maximum profit in context of a real life application. 

 Develop a model for profit as a function of two variables. 

 Develop inequalities in two variables that represent constraints. 

 Use a system of linear inequalities to locate corner points. 

 Use a graphing calculator to create a visual, graphic image of the feasible region. 

 Use a table to evaluate a function in two variables. 

 

Materials:   

 A total of 6 – 4  2 toy LEGOS to represent table tops. 

 A total of 10 – 1  1 toy LEGOS to represent chair backs. 

 A total of 16 – 2  1 toy LEGOS to represent bases needed for both tabletops and chair 

backs. 

 “Let’s Go to the Furniture Market” Student Activity 

 A TI-83 Plus or TI-84 Plus graphing calculator with Inequality Graphing APPlication 

 

Time Allowed: One 90-minute block period or two 55-minute regular periods 

 

NCTM Standards Addressed: 
 

Algebra: 

 Understand relations and functions and select, convert flexibly among, and use various 

representations for them. 

 Interpret representations of functions in two variables. 

 Write equivalent forms of equations, inequalities, and systems of equations and solve 

them with fluency-mentally or with paper and pencil in simple cases using technology in 

all cases. 

 Draw reasonable conclusions about a situation being modeled. 

Geometry: 

 Use Cartesian coordinates to analyze geometric situations (corner points). 

Number Operations: 

 Judge the reasonableness of numerical computations and their results. 

Problem Solving: 

 Build new mathematical knowledge through problem solving. 

 Solve problems that arise in mathematics and other contexts. 

 Apply and adapt a variety of appropriate strategies to solve problems. 
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Investigation Answers: 
 

2. f(x, y) = 30x + 10y 

 

3.  

 

 

 

 

 

 

 

 

4. Tabletop constraint:    6x  

 Chair back constraint:    10y  

 Bases constraint:    162  yx   

Non-negativity constraints:   
0

0





y

x
 

 

5.  

  

  

 

 

 

 

 

 

6.   

 

 

 

 

 

 
Summarize your results: 
 

1. 6 tables and 4 chairs for a maximum profit of $220. 

2. Bases are needed for both tables (x) and chairs (y). 

3. Because you would not produce a negative table (x) or a negative chair (y). 

4. The five corner points correlate with the five constraints. 

5. In the table developed by hand, possible combinations of tables and chairs were listed 

along with their respective profit totals.  The values obtained on the calculator from 

corner points were the same values as developed by hand. 

6. Because bases are needed to build both a table and a chair, an investment in bases would 

produce more profit. 

(Tables, Chairs) 

(x, y) 

Profit Function 

 

Total Profit 

f(x, y) 

(0, 0) 30(0) + 10(0) 0 

(0, 10) 30(0) + 10(10) 100 

(3, 10) 30(3) + 10(10) 190 

(6, 4) 30(6) + 10(4) 220 

(6, 0) 30(6) + 10(0) 180 
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Independent Practice Answers: 
 

1. f(x, y) = 10x + 6.25y 

 

2. Constraints:  

35 hours total per week  x + y  35 

 Delivering furniture   2  x  6 

 Counseling    10  y  40 

 Non-negativity constraints:  x  0 

      y  0 

 

3.

  

 

 

 

 

 

 

4. Corner points are (6, 29), (2, 33), (6, 10), and (2, 10). 

 

5.    

 

 

 

 

 

 

 

6.   

 

 

 

 

 

 

 

7. Yes 

 

8. Nathan should work 6 hours delivering furniture and 29 hours at his counseling job for 

total earnings of $241.25. 

 

9. If Nathan could work more than 35 hours per week, he should invest more hours in 

counseling (y). 

 

 

(Furniture, 

Counselor) 

(x, y) 

Maximum 

Earnings 

Function 

 

Total Earnings 

f(x, y) 

(6, 29) 10(6) + 6.25(29) $241.25 

(6, 10) 10(6) + 6.25(10) $122.50 

(2, 33) 10(2) + 6.25(33) $226.25 

(2, 10) 10(2) + 6.25(10) $82.50 
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(f + g)(x) = f(x) + g(x)

(f - g)(x) = f(x) - g(x)

(f • g)(x) = f(x) • g(x)

( ) 0g x  x
g

f









)(

)(

xg

xf
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(f o g)(x) = f(g(x))
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