Technology Extension

The Coefficients and Constants of Quadratic Graphs

The program shown is written for a TI-84 Plus graphing calculator.

For other calculator models, please consult your manual.

Working in depth with a concept makes it more familiar and easier to understand, enhances the understanding of related concepts, and improves your ability to extend the idea to new areas.  This program is designed to help you become more skilled at identifying the coefficients a, b and c from the graph of a general quadratic function y = ax2 + bx + c.  The concavity “a” and the zeroes of the function will be randomly generated integers between -4 and 4 inclusive, and the program will display the resulting graph and related table.  You will be asked to name the coefficients a, b, and c using the information from the graph and table, along with the equation  y = a(x – r1)(x – r2), which will be used as a formula with r1 and r2 taken from the graph and “a” found using these roots along with the y-intercept (0, k).  Much can be learned by inspecting the lines of the program, and you are encouraged to “trace through” it, noting how it uses the characteristics of a parabola to operate.  Note that the line randInt(-4,4) D generates a random integer between –4 and 4, then stores the integer in memory location D.

PROGRAM:QUADGRPH

:ClrHome
Clears the home screen prior to initiating program

:Disp "_ THIS PRGM DRAWS"
Displays one blank space and THIS PROGRAM DRAWS
:Disp "_ QUADRATIC GRAPHS"
Displays one blank space and QUADRATIC GRAPHS
:Disp " _ _ WITH RANDOM"
Displays two blank spaces and WITH RANDOM
:Disp " _ COEFFICIENTS"
Displays one blank space and COEFFICIENTS
:Pause:ClrHome
Pauses program, waits for user to press  [ENTER],


then clears the home screen.
:Disp "TRY TO DETERMINE"
Displays TRY TO DETERMINE
:Disp "_ _ THE VALUE OF"
Displays two blank spaces and THE VALUE OF
:Disp " _ A, B AND C FOR"
Displays one blank space and A, B AND C FOR
:Disp " _ _ _ EACH GRAPH,"
Displays three blank spaces and EACH GRAPH
:Disp ""
Displays a blank line (for formatting purposes)

:Disp "USING THE MODEL"
Displays USING THE MODEL
:Disp "Y=A(X – R1)(X – R2)"
Displays Y=A(X – R1)(X – R2)"
:Pause:ClrHome
Pauses program, waits for user to press  [ENTER]



then clears the home screen.
:"DX2+EX+F" Y1
Stores the equation DX2+EX+F in Y1

:Lbl V
Sets label V in place for program to branch here as needed

:randInt(-4,4) D
A random integer between -4 and 4 is stored in memory location D

:If D=0
Tests to see if D = 0 (lead coefficient cannot be zero)

:Goto V
If D = 0, program returns to the random generator; 



If D  0, this line is skipped

:randInt(-4,4) H
A random integer between -4 and 4 is stored  in memory location H

:randInt(-4,4) K
A random integer between -4 and 4 is stored  in memory location K

:-D*(H+K) E
Computes the value of the b, stores it in location E

:(D*H*K) F
Computes the value of c, stores it in location F

:If D<0
If D < 0, program executes all lines between “Then” and “End” 



If D > 0, these lines are skipped.

:Then
(graph is concave down and window is set accordingly)

:Y1(-E/(2D))+2 Ymax
Ymax is set at 2 more than the vertex

:-5 Ymin
Ymin is set to leave room so intercepts can be clearly seen

:iPart(Ymax/10) Yscl
Yscl is set to make the graph easier to read

:max(1,Yscl) Yscl
This line prevents a Yscl value of 0

:Goto Z
Since D < 0, program is sent to Lbl Z, 



skipping the case where D > 0 

:End
End of this “If -Then” structure

:Y1(-E/(2D))–2 Ymin
If D > 0, the If-Then structure above is skipped 



and the program comes directly here

:5 Ymax
Ymax is set to leave room so intercepts can be clearly seen

:iPart(Ymax/10) Yscl
Ymax is set at 2 less than the vertex, Yscl is set accordingly

:max(1,Yscl) Yscl
Prevents a Yscl value of 0

:-5 Xmin:5 Xmax
All roots are between -4 and 4, so Xmin and XMax 



are preset at -5 to 5

:Lbl Z
(see above)

:DispGraph
Gives user a look at the zeroes, concavity, and intercepts 

:Pause
Pauses program, waits for user to press  [ENTER]

:-4 TblStart
Prepares the TABLE for display (roots are between -4 and 4)

:1 Tbl
Prepares the TABLE for display

:IndpntAuto
Prepares the TABLE for display

:DispTable
Displays the TABLE with the above settings

:Pause:ClrHome
Pauses program, waits for user to press  [ENTER]



then clears the home screen.
:Disp " _ _ ENTER YOUR"
Displays two blank spaces and ENTER YOUR
:Disp " _ _ CHOICES FOR"
Displays two blank spaces and CHOICES FOR
:Disp " _ _ A, B AND C"
Displays two blank spaces and A, B AND C
:Disp ""
Displays a blank line (for formatting purposes)

:Prompt A,B,C
Asks user for the values computed for a, b and c

:ClrHome:Disp ""
Clears the screen, skips a line

:If D=A
Tests if lead coefficient is correct, if yes -- executes next line

:Disp " _ _ A IS CORRECT"
Displays two blank spaces and A IS CORRECT
:If D A
Tests if lead coefficient is incorrect, if yes -- executes next line

:Disp " _ A IS INCORRECT"
Displays one blank space and A IS INCORRECT
:If E=B
Tests to see if linear coefficient is correct

:Disp " _ _ B IS CORRECT"
Displays two blank spaces and B IS CORRECT
:If E B
Tests if linear coefficient is incorrect, if yes -- executes next line

:Disp " _ B IS INCORRECT"
Displays one blank space and B IS INCORRECT
:If F=C
Tests to see if constant is correct

:Disp " _ _ C IS CORRECT"
Displays C IS CORRECT
:If FC
Tests if constant is incorrect, if yes -- executes next line

:Disp " _ C IS INCORRECT"
Displays one blank space and C IS INCORRECT

:If D=A and E=B and F=C
Tests if all three coefficients are simultaneously correct

:Then
If yes, executes the next If-Then structure

:Disp ""
Displays a blank line (for formatting purposes)

:Disp " _ _ _ _ GREAT"
Displays four blank spaces and GREAT
:Stop
Ends program

:End
Ends If-Then structure

:Pause :ClrHome
If D=A and E=B and F=C are not simultaneously true, prgm



returns to Lbl Z to have the user recalculate the coefficients

:Goto Z


:Stop

