GEOMETRY
Unit One Project:  “Using Algebraic Equations and Graphs”

OBJECTIVES:
· Simplify expressions with variables and with numbers.
· Create from a situation a system of equations.
· Solve linear equations.
· Graph a linear equation by plotting points.


In this unit, you will be spending time working with expressions, equations, and a little graphing.  These ideas set the foundation for analyzing real-to-life situations mathematically. Having a good understanding of these skills can help you be a better informed decision maker.  Many of you will spend time in your career making meaningful decisions about money.  This unit project will give you a little taste of just that.  

This project will allow you to use some of the skills you will be exploring in this unit.  Throughout the unit, you will experience everything you need to learn to complete this project.  This project is worth 50 points, will be scored using the rubric that follows, and is due the day before the unit one exam.


PROJECT INTRODUCTION
Congratulations!  You have just inherited a 5,000 square foot building with equipment.  The requirement for obtaining the building though is that you must use it to manufacture a product.  You must create a product that you think a specific group, community, or society in general would benefit from buying it.  Your first job is to create a description of your product.  You will then identify all the expenses needed to make your product and come up with an amount for which you wish to sell your product.  It will be essential for you to arrive at the break-even point (the number of products you must make and sell so your income equals expenses) by solving a system of equations.  You will also create a graph charting your income and expenses.

You are to create a poster which shows the information above.  Use paper no bigger than 12” by 18” but no smaller than 11” by 17”.  Your poster can be made lengthwise or widthwise. Make sure all required elements appear as described briefly below.   Include any other details you wish.  Be neat, be creative, and be different!!!  Use color and other “frills” to enhance your work.  These will be on display for all to see.


POSTER ELEMENTS
The front of your poster will contain:
· Product Name
· Sketch of your product (or a picture of your product if you can really make one!)
· Product Slogan
· Product Details-what’s its purpose and what is it made of
· Equation written in simplest form for monthly expenses-label it “expense equation”
· Equation written for monthly income-label it “income equation”
· Number or products that must be made and sold to break even for the month-label it “break-even point:  # products”  (put your answer where # is)
· Show your graph with the graph’s title, x and y axis labels, income and expense lines graphed, and a legend that shows which line is income and which is expenses
· Your name and the date

The back of your poster will contain:
· List of monthly expenses and the amount for each
· Your algebraic work you used to solve your system of equations (even though you are using a calculator, write down each of your steps so I can check your understanding)




PROJECT DETAILS
1. Product and product name
Come up with an idea for a product that you think a specific group, community, or society in general would benefit from buying it.  Give your product a catchy name!
2. Product design
Think about what you want your product to look like.  Make a drawing of your product or if you think you can make one, make it and take a picture of it so you can put the picture on your poster.
3. Product advertising
Your goal is make a product that people will buy.  In order for people to buy it, they must know about the product.  Create an advertising slogan for your product.
4. Purpose and materials
Think about the purpose of your product and what it will be made of.
5. Expense equation
Decide how much it will cost in materials to make one of your products.  Then make a list of the monthly expenses you will have to run your business.  Include things like electricity, employee wages, advertising, etc…  Determine how much you will pay each month for each expense.  Ask adults to help you with your list and with your amounts.  Write an equation for the total monthly expenses.  Let “x” be the number of products you plan to make for the month.  Let “y” be the total amount of monthly expenses.
6.	Income equation
Decide the amount of money you wish to sell each of your products for.  Write an equation for the total monthly income.  Let “x” be the number of products you plan to sell for the month.  Let “y” be the total amount of monthly income.
7.	Break-even point
Determine the “break-even” point.  How many products (“x”)  must you make and then sell for your total income and total expenses to be the same?  To find the break-even point, you must solve your system of equations.  You have written an expense equation and an income equation.  Both equations are in the form “y =”.  The easiest way to solve your system will be by substitution since both equations are equal to “y”.  Think about the method you would use to solve the system of equations such that income = expenses.  You will probably have to use a calculator to determine the “x” value that represents the number of products you must make and then sell to break even.  If you get a value of x that is a decimal, round up!  If x = 321.4, this means that you must make and sell 321.4 products to break even.  Since you can’t sell 321.4, round the value up to 322 products.
(Determine if the number of products you have to make and sell in a month is realistic.  If it’s not, change the amount of money you will be selling each product for.  Then redo your calculations!  Once you are satisfied with your findings, move on!)
8.	Graph
You will be drawing line graphs of each of your equations.  The graph you draw must fit on your poster.  You may wish to cut out a piece of graph paper that will fit nicely on your poster before you begin making your line graphs.  There are many ways to graph lines.  The method you may use for the project is the point-plotting method.  Pick a value for x, plug it in for x, and determine the value of y.  This will give you an ordered pair (x, y).  Values for x that should be included are x = 0 and x = break-even value.  Use any others necessary.  Use a calculator to determine your y values.
Create a line graph that shows the expenses.
Create a line graph that shows the income.  Use a different type of marking or different type of color (or both).
Label the x-axis as “Number of Products”.
Label the x-axis with the scale of your graph.  Does each square represent 1 product, 10 products, 20 products, etc…?
Label the y-axis as “Amount”
Label the y-axis with the scale of your graph.  Does each square represent $50, $100, $200, etc…?
Make a legend to show which line is income and which line is expenses.
Title your graph as “(your product’s name) Break-even Analysis”.  Example:  Nifty Shoes Break-even Analysis
9.	Create the front of the poster
Place all required elements in a neat and creative way on the front of your poster.  Check the list so you don’t forget anything.
10.	Back of the poster
	Place the two required elements on the back of your poster.  Make sure the information is easy to follow.




RUBRIC FOR SCORING THE PROJECT
	 
	4
	3
	2
	1
	0

	Product Name & Slogan
( x 1 )
	A creative name and slogan are present.
	-
	A product name is present but no slogan.
	-
	No product name or slogan is present.

	Product Picture
( x 1 )
	A neat sketch or picture is shown.
	-
	A sloppy sketch is shown.
	-
	No sketch or picture.

	Product Details
( x 1 )
	A clear written purpose of the product and what it is to be made of is shown.
	Product description is given but is not as strong.
	A purpose is written but no “made of” elements.
	Weak purpose and no “made of” elements.
	No product details.

	Expense Data and Equation
( x 2 )
	 A list of expenses and amounts is shown with a correct simplified expense equation.
	A list of expenses and amounts is shown with a correct expense equation but not simplified.
	A list of expenses or amounts is shown with a correct expense equation simplified or not.
	An expense equation is shown without a list.
	No expense equation or list is present.

	Income Equation
( x 1 )
	The income equation is present and is written correctly.
	-
	-
	-
	The income equation is incorrect.

	Break-even Point
( x 2 )
	A system of equations was solved correctly with work and rounded up to the nearest unit.
	A system of equations was solved correctly but work is missing a step or two.
	A system of equations was attempted to be solved but an error occurred in calculations with work present.
	A system of equations was solved in error without work present.
	A system of equations was not attempted to be solved.

	Graph
( x 3 )
	The graph shows two line graphs, a legend, a title, and labels and values present on each axis.
	One element is missing from the graph.
	Two elements are missing.
	Three to five elements are missing.
	The graph has little to no information.

	Creativity & Neatness
( x 1 )
	Creative way of organizing the poster with use of color and other details.
	Creative way of organizing the poster with some use of color and details.
	Use of color and other details.
	Some color utilized.
	Little to no thought put into the appearance.

	Professional
( x 1 )
	-
	-
	The poster has many items typed and appears professional.
	The poster has some items typed.
	Most items are handwritten.



