Equations of Lines
Equations of Lines
Equations of Lines

Equations of Lines
	Concepts

· Coordinates in the Plane 

· Slope of a Line

· Y-Intercept

· Equation of a Line

· Algebraic and Geometric Connections

· Parallel Lines and Slope

· Perpendicular Lines and Slope

· Reasoning and Proof

Materials

· TI-84 Plus

· Cabri JuniorTM  2.00 APP
	Technology Goals

Using the Cabri JuniorTM 2.00 APP
Overview

This activity is designed to make a direct link between the equation of a line, its graph, and the geometric properties of linear equations in the coordinate plane.
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Construct


Press (.


Move down to the Cabri Jr. APP, and �press (.


Press ( for the F1menu, and select New.


If asked to save changes, press ( ( to choose “No”.


Press ( for the F5 menu.


Press ( for the Hide/Show tool, and select Axes to show the coordinate axes.


Use the arrow keys to move to the origin. 


While the origin is blinking, press the ( key, and drag the origin to the center of the screen.


Press the ( key.


Use the Line tool in the F2 menu to draw a line in the plane such that it is not attached to the axes (Figure 1).


Note:	A line is defined by two points; do not place either of these points on the axes when the line is first defined.


Drag one of the defining points of the line so that it is on top of the y-axis (Figure 2).


Using the Coord. & Eq. tool in the F5 menu, show the equation of the line and the coordinates of the �y-intercept.





Use the Slope tool in the Measure submenu of the F5 menu to measure the slope of the line (Figure 3).


The slope measurement can be labeled using the Alph/Num tool in the F5 menu.





Investigate


The object of this investigation is to drag the line around the Cabri Jr. screen and discover the relationships between the equation of the line, its slope, and its �y-intercept. 


First, drag the defining point of the line not on the �y-axis anywhere in the window (Figure 4). 


Second, drag the line by grabbing it anywhere other than one of its defining points (Figure 5). 

















Third, drag the defining point on the y-axis up and down this axis only (Figure 6). 


As each aspect of the line is dragged, observe the changes in the equation, slope, and y-intercept.


Make a general statement about the relationships you discover.





Construct and Investigate #2


Use the Point tool in the F2 menu to construct a point on the y-axis.


Use the Parallel tool to construct a line through this new point parallel to the original line.


Show the coordinates of the new point and the slope and equation of the new line (Figure 7).


Drag the original line as in the previous investigation (3 ways) and the new line by its y-intercept.


Explain any relationships you discover between the two lines, their slopes, and their y-intercepts.





Construct and Investigate #3


Erase the parallel line constructed in the previous step by using the Clear Objects tool in the F5 menu to erase the point on the y-axis used as its �y-intercept.


Other items associated with this line, such as the measurements and equation, will also be erased since they are dependent objects.


Construct a point anywhere on the original line other than existing points.


Use the Perp. tool in the F3 menu to construct a line through this point and perpendicular to the original line.


Show the slope and equation of this new line �(Figure 8).


Drag the original line in 3 directions, and drag the perpendicular line by the point on the original line. 


Explain any relationships you find between the slopes and equations of the two lines. 


Why is one slope positive and the other negative? Explain. Is this always true? Explain or give a counter example.


Use the Calculate tool in the F5 menu to multiply the two slope values.


Explain any patterns you see as you drag the lines around the screen.





Extension


Prove either algebraically or geometrically the pattern discovered in item #8 above.

















Construct and Investigate #4


Use the Clear Objects tool on the F5 menu to clear the point constructed on the original line.


This will erase the perpendicular line and all measurements related to it since they are dependent on the existence of the point cleared.





At this point, only the original line, its slope, �y-intercept, and equation should be showing on the screen.


Drag the point not on the y-axis until the line is horizontal.


Grab the line by its “body,” and drag the line up and down the screen.


Explain what happens to the equation, slope, and �y-intercept of the line in this position.


Now, drag the point that has been on the y-axis so that it is now on the x-axis.


Drag the other point that defines the original line so that the line becomes vertical.


Grab the “body” of the line, and drag it left and right.


Explain what happens to the equation, slope, and intercept of the line in this position.








Figure 1





Figure 3











Figure 2





Figure 7





Figure 8





Figure 6





Figure 5





Figure 4








T3 Professional Development Services from Texas Instruments

Developmental Algebra





© 2007 Texas Instruments Incorporated
T3 Professional Development Services from Texas Instruments

Developmental Algebra





© 2007 Texas Instruments Incorporated
T3 Professional Development Services from Texas Instruments

Developmental Algebra





© 2007 Texas Instruments Incorporated

