Quadratic Functions

Zeros and Factors
Zeros and Factors

Zeros and Factors

	Concepts

· Finding real and complex zeros of quadratic functions

· Connecting zeros and factors of functions

· Factoring quadratic expressions

Materials

· TI-84 Plus

· PolySmlt Application
	Technology Goals

· Solving quadratic equations numerically using (
· Checking factoring by graphing

· Checking complex zeros on the Home Screen

· Performing operations with complex numbers on the Home Screen

· Using the PolySmlt APP to solve quadratic equations

· Using a + bi ( for operations with complex numbers

Overview

In this activity, participants will find real and complex zeros of quadratic functions algebraically, numerically, graphically, and by using the PolySmlt APP. Additionally, they will check factors, make the connection between zeros and factors, and perform operations with complex numbers.
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Numerical Method


Use a numerical method to solve


�EMBED Equation.DSMT4���


Be sure to find all solutions! See Figure 1.





Graphical Method


Use a graphical method to solve 


�EMBED Equation.DSMT4���


Graph Y1 and Y2, and find the intersection(s). See Figures 2 and 3.


Only one point of intersection is shown here, but the other is clearly implied.


OR


Graph Y3, and find the x-intercepts. (Don't forget the ( menu.)





Make the Connection


Use �EMBED Equation.DSMT4��� to connect factors, zeros, and graphs. See Figure 4.








Solve algebraically.


�EMBED Equation.DSMT4���


Graph the quadratic function associated with the equation, and find its zeros. See Figure 5.


The GRAPH-TABLE (G-T) option on the ( screen could be used to see both the graph and the table. However, this method does not get very nice values for x. See Figures 6 and 7.








Make the x-values change by tenths.


On the home screen, press (, and go to the 1:Window… menu for (x (delta x).


Press ( to store the value. See Figures 8 to 10.






































Go back to the graph, and (. See �Figure 11.














To see a connection between the zeros of the linear factors and the zeros of the quadratic function, graph the three equations together.


Use the HORIZ option in the ( settings to display a horizontal split screen, and view both the equations and their graphs. See Figure 12.





More Factoring Activities—Graphical Check


Enter an unfactored polynomial into Y1, and enter a guess for the factored polynomial into Y2.


Change the graphing style for the factored form.


Check by graphing—are the graphs identical? If not, try factoring again. See Figures 13 and 14.





Algebraic Method


Algebraically determine the factors of each of the given expressions.


Support graphically.


�EMBED Equation.DSMT4�����EMBED Equation.DSMT4�����EMBED Equation.DSMT4���


The equation Y=�EMBED Equation.DSMT4��� is graphed in �Figure 15.


The zeros are found using the ( (( () menu and converted to fractions. See Figures 15 �to 18.


Set each expression below equal to Y. Graph, find the zeros, and then determine the factors of each expression.


�EMBED Equation.DSMT4�����EMBED Equation.DSMT4�����EMBED Equation.DSMT4���





Complex Zeros


Solve �EMBED Equation.DSMT4���.


Solve by completing the square or using the quadratic formula.


Check by storing the answer to X and entering the polynomial to see if that value of X makes the polynomial equal to zero. See Figure 19.


If the equation has been entered into Y1, just type Y1 after storing a value for x. See Figure 20.





Operations With Complex Numbers


Try the examples in Table 1.


Now, try this: �EMBED Equation.DSMT4���


Press (, select a + bi, and try �EMBED Equation.DSMT4��� again.














Try the examples in Table 2.





Solve with PolySmlt 


Solve �EMBED Equation.DSMT4��� with PolySmlt.


The Polynomial Root Finder Application calculates the roots of polynomial equations of degree 1 through 30. The solutions are computed numerically only.


Press (, select PolySmlt, and 1:Poly Root Finder. See Figures 21 and 22.




















Input the degree of the polynomial equation. Press (. See Figure 23.











Input the coefficients from the highest-ranking term to the lowest, pressing ( after each term. See Figure 24.


Press SOLVE (the ( key). See Figure 24 again.











The roots of the polynomial are shown in Figure 25.


Press STOy (the ( key) to store the polynomial to the next open function. See Figure 25 again.











Press ( to close message box shown in �Figure 26.


Press MAIN (the ( key) to go back to the main menu.


Choose #6 to quit the application.


Press (.


Note that the polynomial has been stored into Y3.


Press (. See Figures 27 and 28.


Solve � EMBED Equation.DSMT4  ���with PolySmlt.


Press (, select PolySmlt, and then select 1:PolyRoot Finder.


Press (.























Input the degree of the polynomial equation, and press (. See Figure 29.


Input the coefficients from the highest-ranking term to the lowest, pressing ( after each term. See Figure 30.


Press SOLVE (the ( key) to solve the equations. See Figures 30 and 31.


The roots of the equations are not real.


To change to complex mode, press (.


Use the arrow keys to highlight a + bi. Press (.








Press ESC (the ( key) to find the complex roots. See Figures 32 to 34.


Press STOy (the ( key) to store the polynomial to the next open function.


Press ( to close the message box. See �Figure 35 below.


Press MAIN (the ( key) to go back to the main menu.


Quit the application.


Press (.


Note that the polynomial has been stored into Y4 in this example.


Press (. See Figures 36 and 37 below.

















Optional Activity: Storing Solutions and Coefficients into Lists


It is possible to store the solutions and/or coefficients into lists.


STOa is used to store coefficients, and STOx is used to store roots.


The roots are stored to L5 in Figure 38.


Press ( to complete the command.


You can also enter the name of a list.


The maximum number of characters for a list name is five.


In Figure 39, the list name for the coefficients is COEF.


Press ( to complete the command 


On the home screen, choose the list name from the ( (( () menu, and press ( to display the contents of the list. See Figures 40 and 41.
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Table 2


� EMBED Equation.DSMT4  ���





Table 1 � EMBED Equation.DSMT4  ���
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