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	Resources:

TI 83+ graphing calculators for every student.

JMAP Systems with Quadratics  Worksheet 

	Homework:

JMAP Systems with Quadratics  Worksheet 

	Evaluation:

JMAP Regents Book by Topic

Algebra / Quadratics / Systems with Quadratics.


Classroom Dialogue

NOTE:  This lesson can be combined with Writing Linear Systems  or with the lessons on quadratics.

BIG IDEAS:
Three Methods of Solving Systems of Equations:  

1. Graphing – works well with quadratic systems, especially if done with a graphing calculator.

2. Substitution – works well with quadratic systems.
3. Elimination – rarely used with quadratic systems.

Sample Regents Math B Problem:

	A pelican flying in the air over water drops a crab from a height of 30 feet.  The distance the crab is from the water as it falls can be represented by the function 
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, where t is time, in seconds.  To catch the crab as it falls, a gull flies along a path represented by the function
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.  Can the gull catch the crab before the crab hits the water?  Justify your answer.  [The use of the accompanying grid (not shown) is optional.]


One Solution Using the TI-83+ Graphing Calculator:  

	STEP 1

Input the two given equations into the 
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 feature of your graphing calculator.
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	STEP 2

Look at the graph.
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It is not very helpful.  We need to adjust the window.
	Step 3.

Adjust the Window settings.  Think about why these settings were chosen:
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	STEP 4.

Look at the graph again.
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The curve represents the crab following and the straight line is the path of the bird.  Their paths intersect before the water.
	Step 5.

Use the 
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 feature to find the intersection of the curve and the line.
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	Step 6.

Identify the bounds of the intersection and instruct the calculator to guess.
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	Step 7.
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The bird can catch the crab after 1.25 seconds and at a height of 5 feet.
	Step 8.

Explain in writing what your answer is and how you found it.
	


A Second Solution Using Subsitution:

	Step 1.

Reason that of your set both equations equal to one another, and t has a positive solution in the resulting equation, then the gull can catch the crab.
	Step 2.

Do the math.
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	Step 3.
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	Step 4.
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NOTE:  You could also use the quadratic equation here.
	Step 5.
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Both equations are equal when t=1.25.  
	Step 5.  

Determine if the crab is in the water when t=1.25.
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Good news for the bird!

The crab was caught 5 feet above the water.


Student Activity:  Students complete the JMAP Systems with Quadratics  Worksheet .

NYS Core Performance Standards:

Key Idea 4:  MODELING/MULTIPLE REPRESENTATION

Students use mathematical modeling/multiple representation to provide a means of presenting, interpreting, communicating, and connecting mathematical information and relationships.

Performance Indicators:

4a.
Represent problem situations symbolically by using algebraic expressions, sequences, tree diagrams, geometric figures, and graphs.

4b.
Justify the procedures for basic geometric constructions.

4e.
Model real-world problems with systems of equations and inequalities.

Key Idea 7:  PATTERNS/FUNCTIONS

Students use patterns and functions to develop mathematical power, appreciate the true beauty of mathematics, and construct generalizations that describe patterns simply and efficiently.

Performance Indicators:

7a.
Represent and analyze functions using verbal descriptions, tables, equations, and graphs.

7b.
Apply linear and quadratic functions in the solution of problems.

7c.
Translate among the verbal descriptions, tables, equations, and graphic forms of functions.

7d.
Model real-world situations with the appropriate functions.

7e.
Apply axiomatic structure to algebra.
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