Algebra 2 Applications Lesson Plan Outline
Lesson Title:

Washington State Algebra 2 Standard Name(s) and Number(s):
A2.1.A Select and justify functions and equations to model and solve problems.

A2.1.C Solve problems that can be represented by quadratic functions, equations, and inequalities.

A2.6.E Determine if a bivariate data set can be better modeled with an exponential or a quadratic function and use the model to make predictions.

Learning objective:
Students will be able to graph bivariate data and, using a graphing calculator, determine an appropriate regression equation and use that equation to make predictions, and solve problems.
Prerequisite Skills:
Make a scatterplot of linear data, sketch a trend line and identify an equation for the trend line
Solve quadratic equations using the Quadratic Formula
Material for Students:

One copy of stopping distance data per student

One graphing calculator per student

Graph paper

Teaching Aids:

Overhead graphing calculator or presenter
Estimated Time For Completion:

2 55-minute class periods 
References:

I. PREASSESSMENT:
1.  Using the data in the table, a) make a scatter plot of the data; b) sketch a line of best fit c) use your line to predict the length of a humerus of an animal with a femur length of 65 cm.  
Archaeopteryx Fossil Remains (in cm)

	Femur
	38
	53
	56
	48
	44

	Humerus
	41
	58
	63
	54
	48


2.  Solve:  0 = 3x2 + 4x – 9 using the quadratic formula.

Solutions to pre-assessment: 

1a) 1b)
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humerus = 1.19femur - 4.1; r^2 = 0.99

Archaeopteryx Fossil Remains (in cm)

Scatter Plot


1c) 73 cm
2) x ≈ -2.52 or 1.19
II. INTRODUCTION: 
Give students the stopping distance data.  Have students graph stopping distance with respect to speed.  As students are graphing, be sure to check that they have each axis correctly labeled with units and have an appropriate and consistent scale.  Have students draw a line of best fit and predict how long it would take a car to stop if they were traveling 120 miles per hour.  
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III. LESSON: 

Discussion (10 minutes)

(Partner talk as much as possible)

What are your predictions?

Does that seem reasonable?

If no one brings up the fact that the data seems to curve, rather than form a line, “connect the dots” on your model and continue the curve to exaggerate the fact that it is non-linear data.  Ask if their predictions lie on the curve, or the line.

Not all data is linear.  Sometimes we have to use a curve.  Predicting/calculating the equation for a curve can be difficult so we are going to use a calculator to help us.  

Graphing Calculator Exploration (20 minutes) (If this is the first time students have used the graphing calculator, this will take longer.)  

Using the list function, enter the data into the calculator and make a scatter plot. 

Using the stat function, have the students perform a linear regression on the data.  Explain that the calculator uses an algorithm to calculate the line of best fit (least squares regression line – depending on your statistics comfort level, this can be elaborated on, or left out).  Have them compare the equation of the line they drew with the line the calculator determined.  Have them paste their line into the Y= function of the calculator.  Use the trace function or table function to evaluate the line at x = 120.  (They may have to adjust the window).  How close is their prediction?  

Have students perform a quadratic regression on the data.*  Have them paste the regression equation onto the graph using Y=.  Use the trace function or table function to evaluate the curve at x = 120.  Does this value seem to be a better fit?  Why or why not?

*as an instructor, be aware that the regression equation they determine is very simplistic and the actual equation for stopping distance is quite complex taking into account vehicle mass, coefficient of friction and the grade of the road
Closure
Exit ticket:  True or False:  A line of best fit equation is the same thing as a regression equation.  Use examples from our class today in your explanation.  

The Lesson Day 2
Entry Task (15 minutes, depending on pre-assessment, time will vary)

Based on the pre-assessment, work through the quadratic equation and solving quadratics – what does it mean?  What does it mean graphically to solve an equation?  Clarify solving v. evaluating
Discussion (5 minutes)

Review the answers from the exit tickets.  Discuss any misconceptions that students had, clarifying that a line of best fit is ONE TYPE of regression equation and there are several models we can use to model data.  Currently, we are working on linear and quadratic regressions, but we will soon be exploring lots of different models.  

IV. APPLICATION 
Revisit the Stopping Distance Regression Equation.  Have students complete Problem Set A working through a mix of solving and evaluating quadratic regression equations, including stopping distance.  Add additional problems as needed for your students to demonstrate understanding.
V. ASSESSMENT
Revisit the targeted standards.  Have students do Formative Assessment: Quadratics

VI. EXTENSIONS
State Patrol Officer Guest Speaker
After quadratic regression, begin exploring data with other models targeting applications of other CTE strands: medicine break-down the body, fish length/weight, lots of application from stats, COMAP, and Exploring Data.  One to two days of heavy practice.  See Lesson Guided Practice Set B for sample data sets.
Based on:  CURRICULUM GUIDE FOR PROFESSIONAL TECHNICAL COLLEGE INSTRUCTORS

TEACHING & FACILITATING LEARNING - LEVEL I
Quadratic Problem Set A
Name:________________________

For questions 1 and 2, use the stopping distance equation from class.

1.  a.  Determine the stopping distance, in feet, of a vehicle traveling 53 mph.

b.  Determine the speed of a car, in miles per hour, if the car needed 103 feet to stop?
2.  a.  A car left skid marks on the pavement of 928 feet.  How fast was the car traveling?


b.  A car left skid marks on the pavement of  4253 feet.  How fast was the car traveling?


c.  What is a reasonable domain for the stopping distance equation?  Why?

3.  You performed a quadratic regression on a profit margin data set.  The profit equation is p = 2.08c2 – 4c – 25, where c represents the number of chairs manufactured at a factory in a given day and p represents the profit, in dollars.  


a.  What is the profit, in dollars, if the factory makes 58 chairs in one day?


b.  What is the profit, in dollars, if the factory makes 10 chairs in one day?


c.  Solve the equation 0 = 2.08c2 – 4c – 25.  What does your solution mean in the context of this problem?
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