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     For the Teacher

Objectives:
Using the Slope Fields aplet, the student will investigate the production of a field of slopes from a derivative function stored in F1(X), and the drawing of multiple possible integrals given starting points (x,y).

Functionality:
	When the student presses  START  , the text Note for the aplet will be displayed. The content is shown below:

Draws the slope fields for the derivative with eqn given in F1(X).

Choice of Xtick & Ytick in PLOT SETUP are crucial, since slope field lines are drawn at points which correspond to these.

Once the fields are drawn, use the arrow keys to move the cross-hair to a starting position and press ENTER. 

The function passing through that point and following the fields will be drawn. Multiple functions can be drawn.

Pressing ON will stop & clear the screen.

Pressing   VIEWS   will display the menu shown on the right.  When the user chooses  Enter Function,  a message box will pop up to remind the user to put the derivative function into F1 and also to set appropriate axes in  PLOT SETUP.  and the user will then find themselves in the   SYMB  view.

An example function of  F1(X) = X2 + 2X  is shown in the screen on the right. Functions such as F1(X) = X+Y are also permitted.

After setting the axes in  PLOT SETUP,  press  VIEWS  again and choose the next option of  Slope Field.

When this option is chosen a message box will appear telling the user how to proceed (see right).  

A field of slopes will then be drawn on the screen.  The size of the screen (field of view) is determined by the axes chosen.  Axes are drawn without ticks or labels.

The crosshair at the centre of the screen can be moved around using the arrow keys.  When it is positioned at the desired spot, press the  ENTER  key and watch the function which follows the slope fields appear, using the cursor position as the starting point.

Multiple possible functions can be drawn for different starting points.

Pressing the   +   and   -   keys will double or halve the size of the cursor jump.  The initial value is two screen pixels.

The spacing of the rows and columns of slope fields is determined by the values of   Xtick   and   Ytick   in the  PLOT SETUP  screen and the axes.   The examples shown right are for the function  F1(X) = X2 + 2X  with axes set to -3 to 3 on both X and Y.   The first example is for Xtick and Ytick values both set to 1.  The second is for Xtick = 0.5 and Ytick = 2.

When you have finished, press the ON button to return to the  SYMB view and enter another function into F1.  Only F1(X) can be used.

Note:   If the function is undefined at one or more of the points of calculation for the slope fields, then the user will see the error message right.  (for F1(X) = 2/X).  The answer to the question should, of course, be  NO. 
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Additional Exploration:
	The x and y coordinates of the position of the cursor at the time when the user pressed  ENTER  are stored in memories  C and  D  respectively if ON is pressed immediately after the curve is drawn.  The student could be given the task of finding the equation of the curve drawn.

  


Ideas can be applied to:





Calculus






Programs associated with this aplet:

.SLOPE.S,   .SLOPE.FLD,   .SLOPE.FN,    .SLOPE.SV

copyright ©, 2000 C. Croft, Applications in Mathematics


