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Sure Shot
Measuring Parabolas in Real World Situations
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Teacher Notes
A. Student Performance Objectives - TEKS Correlation
(a)(5)
 Basic understandings. Tools for algebraic thinking. Techniques for working with functions and equations are essential in understanding underlying relationships. Students use a variety of representations (concrete, pictorial, numerical, symbolic, graphical, and verbal), tools, and technology (including, but not limited to, calculators with graphing capabilities, data collection devices, and computers) to model mathematical situations to solve meaningful problems.

(A.1) Foundations for functions. The student understands that a function represents a dependence of one quantity on another and can be described in a variety of ways. 
 (B) The student gathers and records data and uses data sets to determine functional  relationships between quantities.

 (C) The student describes functional relationships for given problem situations and writes equations or inequalities to answer questions arising from the situations.

 (D) The student represents relationships among quantities using concrete models, tables, graphs, diagrams, verbal descriptions, equations, and inequalities.

 (E) The student interprets and makes decisions, predictions, and critical judgments from functional relationships.

(A.9)  Quadratic and other nonlinear functions. The student understands that the 

graphs of quadratic functions are affected by the parameters of the function and can interpret and describe the effects of changes in the parameters of quadratic functions.

(A) The student determines the domain and range for quadratic functions in given situations.

(B) The student investigates, describes, and predicts the effects of changes in a on the graph of y = ax2 + c.

(C) The student investigates, describes, and predicts the effects of changes in c on the graph of y = ax2 + c.

(D) The student analyzes graphs of quadratic functions and draws conclusions.

B. Critical Mathematics Explored

This lesson is a student self-paced assignment that uses digital pictures of the student’s real world to have them investigate parabolas and the change of the a term.  The students will use Scion Image to collect data on three different basketball shots then generate quadratic equations using the graphing calculator.  They will then analyze the coefficients to the x2 term to determine the effects on the graph if this coefficient changes.

C. How Students Encounter Concepts

Students will follow the path of the basketball as it leaves the shooters hand and arcs towards the goal.  The path of the ball follows the path of a parabola.  The lesson has them compare the equations to the graphs and determine the how the coefficient of the x2 effects the graph.  They also compare the basketball shot graphs (that open down) to other graphs that open up to demonstrate the effect the negative has on the coefficient. The students are also asked to determine the domain and range for the data sets generated.

D.
Setting Up – Preparation

List of Materials:
Computer with SCION imaging software

Handout: Sure Shots

Sure Shots Video file--3 TIFF files
E.
What the Teacher Should do to Prepare:

The students will need to know the definition of coefficient and absolute value before they begin the activity.  Since this is an introductory lesson for quadratic equations, an explanation of parabolas and quadratic equations may be given.  This explanation is not necessary for the students to complete the activity and may be more meaningful if given as a part of the debriefing after the activity.  It is important that the students follow all directions since failure to do so may give them a parabola that opens up instead of down.  It may also result in them not having all three graphs on the same graph for the final comparison.

F.
Connections

This lesson provides a good introduction to the Quadratics/Polynomials Unit, because it gives the students a preview of what is to come with exponents, quadratics, and even factoring.  Though these things are not mentioned here, when the teacher gets to them later in the unit, he/she can remind the students why they are necessary by referring to “Sure Shot”.
G.
Answers to the Student Activity
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