Making Lots of Dough Baking Cookies

Teacher Directions

Synopsis

Students solve a set of inequalities in a fundraising scenario.  Students solve by graphing and algebraically. 

Main Standard

2.0*   Students solve systems of linear equations and inequalities (in two or three variables) by substitution, with graphs, or with matrices.

Materials

Copies Making Lots of Dough Baking Cookies Activity Sheet.

Copies Making Lots of Dough Baking Cookies Chart

Transparency Making Lots of Dough Baking Cookies Chart.

Graph Paper

Rulers

Calculators

Teacher Directions
** Activity will take more than one traditional day**

Brainstorm

Break the class into groups of 4.  Pass out and read the scenario out loud.  Give each team 15 minutes to come up with a set of numbers that fulfill the constraints.  Let them know NOT to worry about the money right now, just come up with a set of numbers that work... using guess and check. 

Pass out the grid and fill out the heading of the table as follows asking the students to help you with the headings:

	Number of Cookies
	CONSTRAINTS

	Plain
	Choc Chip
	11O lbs Cookie Dough
	32 lbs Chocolate Chips
	15 Hours Baking Time
	Oven Space for 140 Cookies
	Profit

	
	
	
	
	
	
	


Fill out the first few rows using the information given by the class.  Students should be looking for a pattern in which to calculate if each of the proposed numbers fill the constraints.

After you have written out the chart, give each team 15 minutes to continue to guess and check, this time their goal is to not only get a set of numbers that “work”  but also to get the highest profit.  

After the 15 minutes are up have them do a silent quick-write with the following prompt:

“What was your group’s strategy for trying to find numbers that gave you the highest profit?  What was the highest profit the group came up with and what were the number of plain and chocolate chip that gave the highest profit?” 

Give the students 5 silent minutes on the quick-write and then choose a few students at random to give the answer to their quick-write.  Then find the top two teams with the highest profit and check their work by writing the answers on the chart.

Writing the Inequalities

Have students mark a line across the chart to signify the end of guessing and checking.  Let them know that you will be trying another method that will give us a more definite answer to our problem.  You will now instruct them to write an algebraic representation of the constraints.  Use an inquiry discussion to elicit from the students that they need to use inequalities not equations to represent the constraints.

Have students write the inequalities that represents each of the constraints using the patterns found in the table.  You may want to designate a standard x for plain and y for chocolate chip so that it is easier to have the same conversation about the inequalities.  You may also model the writing of one constraint for them (i.e. the oven space). 

Graphing the Inequalities 

Pass out the Making Lots of Dough Baking Cookies:  Graphing the Inequalities activity sheet.  Students will need rulers.  Have students answer the questions on the sheet.  Stop the class and model where necessary. On the final solution, walk around eventually giving the hint that the points they should try lie on the intersections of the graphs.  Therefore they must solve for the intersections!

Making Lots of Dough Baking Cookies
You are having a huge bake sale to raise money for your college club.  Luckily, the corner bakery has agreed to donate some materials and let you use their facilities to prepare the cookies and they will bake them for you.

What you need to do is to figure out what kind of cookies to make in order to make the greatest profit.  You have two choices, plain cookies and chocolate chip cookies.

The plain cookies only take 1 pound of dough (per dozen).  The chocolate chip cookies take 0.7 pounds of dough and 0.4 pounds of chocolate chips (per dozen). You have also been told that the plain cookies take 0.1 hours of preparation time (per dozen) and that the chocolate chip cookies take 0.15 hours of preparation time (per dozen).

The corner bakery has limited you to the following:

· 110 pounds of cookie dough 

· 32 pounds of chocolate chips

· 15 hours for cookie preparation

· Enough oven space to bake 140 dozen cookies

You figure you can sell the plain cookies for $6 a dozen and the chocolate chip cookies for $7 a dozen.

Armed with all this information, you must find how many dozen of each kind of cookies your club must bake to make the greatest profit.
Making Lots of Dough Baking Cookies

Graphing the Inequalities
In order to get a more definite solution to our problem, we must graph the inequalities.  Follow the directions below and answer the questions that follow.

Solve each of you inequalities for y and write them in the space provided.

Note:  Do NOT worry about graphing the profit right now.

Constraints


Inequality (solved for y)

	Pounds:

	Chocolate Chip:

	Hours of Prep:

	Oven Space:


Drawing your axis

What does the x-axis represent in the problem? Label it.

What does the y-axis represent in the problem? Label it.

What is the domain for your graph? (Hint: Think of what makes sense that the smallest and largest number could be for your x-axis... think of the oven space)

What is the range for your graph?

Draw the axis for your graph according to your answers above.

Shading the solution set

The solution set is where all of the solutions to each of the inequalities overlap.  Shade in this area (hint:  it should be a polygon)

Look back at your chart that you filled out with solutions that worked.  Choose 3 solutions that gave the highest profit.  Mark them as a point on your graph. 

Should the solutions be in the shaded area?  Why or why not?

Final Solution

Okay to solve this mystery...see if you can look at your graph and come up with points that you think will give us the maximum profit.  What new information can we see from the graph that we did not have before by guessing and checking?




























































































































































































































Write up your calculations on a separate sheet of paper.


Use graph paper to make a graph of the situation.
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