Writing Quadratics

Getting Started: 

Review of Previous Lesson/HW/Do Now
Statement of Objectives: 

A.A.8 Analyze and solve verbal problems that involve quadratic equations.
A.A.28 Understand the difference and connection between roots of a quadratic equation and factors of a quadratic expression.

Big Idea: 

Translating words into mathematical symbols and equations is an important skill in mathematics.  The process involves first identifying key words and operations and second converting them to mathematical symbols.

Polya’s Universal Algorithm for Problem Solving
Description
· Polya’s First Principle: Understand the Problem
This seems so obvious that it is often not even mentioned, yet students are often stymied in their efforts to solve problems simply because they don’t understand it fully, or even in part. Polya taught teachers to ask students questions such as:

· Do you understand all the words used in stating the problem? 

· What are you asked to find or show? 

· Can you restate the problem in your own words? 

· Can you think of a picture or a diagram that might help you understand the problem? 

· Is there enough information to enable you to find a solution? 

· Polya’s Second Principle: Devise a plan
Polya mentions (1957) that there are many reasonable ways to solve problems. The skill at choosing an appropriate strategy is best learned by solving many problems. You will find choosing a strategy increasingly easy. A partial list of strategies is included:

· Guess and check 

· Make an orderly list 

· Eliminate possibilities 

· Use symmetry 

· Consider special cases 

· Use direct reasoning 

· Solve an equation


· Look for a pattern 

· Draw a picture 

· Solve a simpler problem 

· Use a model 

· Work backward 

· Use a formula 

· Be ingenious

· Polya’s third Principle: Carry out the plan 

This step is usually easier than devising the plan. In general (1957), all you need is care and patience, given that you have the necessary skills. Persistent with the plan that you have chosen. If it continues not to work discard it and choose another. Don’t be misled, this is how mathematics is done, even by professionals. 

· Polya’s Fourth Principle: Look back 

Polya mentions (1957) that much can be gained by taking the time to reflect and look back at what you have done, what worked and what didn’t. Doing this will enable you to predict what strategy to use to solve future problems.

(Check your solution for reasonableness.)

Reference:  

· Polya, G. How to solve it. (1957) Garden City, NY: Doubleday and Co., Inc.

Retrieved from (http://www.math.wichita.edu/history/men/polya.html )
Modeling:
	Math B Regents Problem

	Jack is building a rectangular dog pen that he wishes to enclose.  The width of the pen is 2 yards less than the length.  If the area of the dog pen is 15 square yards, how many yards of fencing would he need to completely enclose the pen?


One Approach to Solving the Word Problem
	STEP 1:  Understand what the problem is asking for and devise a plan.  The problem want asks “…how many yards of fencing would he need to completely enclose the pen?”  We need to know the perimeter of the rectangle.
STEP 2:  Underline key terms and operations

Jack is building a rectangular dog pen that he wishes to enclose.  

The width of the pen is 2 yards less than the length.  

If the area of the dog pen is 15 square yards, 
how many yards of fencing would he need to completely enclose the pen?

STEP 3:  Convert to mathematical symbols and pictures
Jack is building a rectangular dog pen that he wishes to enclose.
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The width of the pen is 2 yards less than the length.  

           W                    =        -2                         +L

If the area of the dog pen is 15 square yards, 

             A                         =          15

how many yards of fencing would he need to completely enclose the pen?

STEP 4.:

Write the final expressions/equations
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STEP 5:

The area of a rectangle is determined by the formula 
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, so we can substitute what we know from STEP 4 into the formula and solve, as follows:
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STEP 6:  Evaluate your results from STEP 5..

The solution 
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 makes no sense, because the length of a dog pen cannot be a negative number.  Therefore, we reject 
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 as an extraneous root.  The length of the dog pen must be 5 yards.  If the length of the dog pen is 5 yards, we can determine the width, since we have the equation  
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.  The width of the dog pen must be 3 yards.  

STEP 7:  Make certain that you have answered the question.  The question wants to know “…how many yards of fencing would he need to completely enclose the pen?”  We need to know the perimeter of the rectangle, which can be found with the equation 
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.  Substitute the known length and width of the dog pen into the equation as follows:
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ANSWER:  Jack needs 16 yards of fencing to completely enclose the dog pen.


Check for Understanding: 

Guided Practice: 

Selected worksheet.
Independent Practice: 

Students should complete the worksheet on their own.

1

_1280149320.unknown

_1280149733.unknown

_1280150180.unknown

_1280150230.unknown

_1280149911.unknown

_1280149678.unknown

_1280149013.unknown

_1280149204.unknown

_1280148549.vsd
Rectangle


length


width



