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     For the Teacher

Objectives:
Using the ‘Chords’ aplet, the student will investigate the gradient of various graphs at a point by examining the gradient of chords approximating the slope as the chord interval approaches zero.

Functionality:
When the student presses  START  , they will see the menu shown right.  Pressing  VIEWS  at any time will redisplay the menu.

The first option of   Choose function  gives the user a list of three functions plus the option of entering their own.  The quadratic is  
[image: image1.wmf]f

x

x

(

)

=

2

, the reciprocal is  
[image: image2.wmf]f

x

x

(

)

=

10

 and the cubic is  
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Each of these functions comes with preset axes which plot the function on the screen and allow room at the top of the screen for the reporting of the chord interval and the gradient of the chord.

NOTE:  The PLOT screen is used in drawing the progression of chords and so it is important that the PLOT process is allowed to proceed to completion.  

If the   User defined   option is chosen then the user must enter their function into F1(X) and then   PLOT  it before choosing the   Show slopes   option.   When choosing axes for a user defined function, it should be remembered that the top 1/7 of the screen will be obscured by the reporting of  chord lengths and gradients.

The next option on the   VIEWS   menu is   Show slopes.   When this option is chosen the user is asked to nominate the initial values of the left and right hand ends of the interval.  The step size must also be nominated, with the default value being 1/10th of the interval width.

Although the aplet is set up so that the right hand end of the interval moves to converge on the left end, this is not essential.  If the user chooses to nominate the left limit to be larger than the right limit then the chord will be drawn oriented to the left and the left end will converge towards the right.

When the user has nominated the initial values for the chord interval, they must also specify how quickly the chords are to be drawn.   The options are   Auto (fast) which pauses for 0.1 sec between chords,   Auto (slow)  which pauses for 0.5 sec, and   By key press   which waits for the user to press a key before drawing each chord.   If either of the  Auto  options are chosen then the final screen will be frozen to allow the user time to note the final gradient.

When the interval convergence is completed, the   Show slopes   option can be chosen again.  If this is done, the suggested value for the right hand end of the chord will be the final value from the previous convergence.

If the option of   By key press    is chosen, then pressing the   ON   key at any time will interrupt the process and show the  VIEWS menu again.

Finally, it is probable that as the interval decreases the user will wish to rescale the axes.   The  option of   Rescale   is provided for this process, and gives access to the  PLOT SETUP screen.

It should be remembered that the function  MUST be plotted before choosing the   Show slopes   option again.
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Additional Exploration:
This aplet can clearly be used as an introduction to the process of finding a gradient function and hence as a lead up to the process of differentiation.

  

Ideas can be applied to:





Precalculus






Programs associated with this aplet:

.SLOPE.CH,   .SLOPE.PL,   .SLOPE.RE,    .SLOPE.SV

Aplet & documentation copyright ©2000  C. Croft, Applications in Mathematics. 

http://members.iinet.net.au/~ccroft
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