Vector Derivatives
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     For the Teacher

Objectives:
Using the Vector Derivatives aplet, the student will investigate the relationship between the position, velocity and acceleration vectors for functions defined in the form (x(t),y(t)).

Functionality:
When the student presses  START  , they will see the VIEWS  menu.  The first option chosen should be that of  Choose function.

Four functions are supplied to chose from.  They are the Circle, the Ellipse, the Bow-tie and the U-turn.  The option of  User defined  is also available (see later).  

The functions are:

Circle:



Ellipse:



Bow-tie:



U-turn:



If desired then the option of  User defined  can be chosen.  When this option is selected then the user must switch to the  SYMB  view and enter their own functions into X1(T) and Y1(T).  

As the message box reminds, once the user has entered the vector function into  X1(T) and Y1(T) then they must move the highlight to X2(T), Y2(T), X3(T) & Y3(T) and press the EVAL button in order to calculate the first and second derivatives.  The derivative operators are pre-entered into these functions for convenience.

It is certainly possible to change the settings in  PLOT SETUP  but it should be remembered that the lengths of the velocity and acceleration vectors may be less appropriate for other scales.

When the function has been displayed on the PLOT screen, press  VIEWS  again to continue.  This time one of the three options  Velocity,  Acceleration or  Vel+Accel should be chosen.

The velocity and/or acceleration vectors will then be plotted on top of the  PLOT  view produced earlier.

This process has two additional options, as shown right.  The first is whether the vectors should be drawn as quickly as possible (Auto step) or whether the calculator should pause between each vector for a key to be pressed (Manual step).

The second choice is the size of the step to be used for T of either 0.125, 0.25 or 0.5.  The diagram above right of the ellipse shows a step size of 0.25 and this is the default setting.
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Additional Exploration:
Explore the angle between the velocity and acceleration vectors.  

Ideas can be applied to:





Vector Calculus






Programs associated with this aplet:

.VECT.PLOT,
.VECT.S,
.VECT.BOTH,   

.VECT.ACC,

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

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

_978020761

_978020792

_978021847

_978020633

