Chapter 8 – Technology Extension

Visual Vectors and the Angle Between u and v

The keystrokes shown apply to a TI-84 Plus model. Please consult our internet site or your manual for other models.
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Most graphing calculators have features that make it very easy to graph vectors and compute the angle between them.  As with the other programs in this text, you are given lines of programming code and asked to  discuss each one, stating the role it plays in effecting the desired result.  The key feature of this program is “2:Line(0, 0, A, B),“ which draws a line segment (or vector) from (0, 0) -- the first two entries of the argument, to the point (A, B). The new features used are somewhat self-explanatory (such as “TEXT(” and ClrDraw), or their role can be discovered from the output generated.  The “2:Line(“ operation is accessed on the 2nd   PRGM  (DRAW) menu and is the second option. Although we use the operation  here in the context of a program, it can also be used from the home screen (be sure that the window is of sufficient size to display the vectors involved).  As a preliminary exercise, set the window to standard size (ZOOM 6:ZStandard), then CLEAR your home screen and call up the operation, entering it as: Line(0,0,8,7).  After pressing ENTER, the calculator displays a vector with initial point (0, 0) and terminal point (8, 7) (the point was plotted from the STAT menu for emphasis).  As always, we seek to write a program that is logical, sequential, inter-active and adheres to the Basic Principles for Good Programming reviewed earlier. 

PROGRAM:VECTORS
:ClrHome
_________________________________________

:Disp “THIS PRGM GRAPHS”
_________________________________________

:Disp “TWO VECTORS AND”
_________________________________________

:Disp “FINDS THE ANGLE”
_________________________________________

:Disp “BETWEEN THEM.”
_________________________________________

:Pause:ClrHome
_________________________________________

:Disp “1ST VECTOR <A, B>”
_________________________________________

:Prompt A, B
Prompts user to input components of the first vector

:Disp “2ND VECTOR <C, D>”
_________________________________________

:Prompt C, D
_________________________________________

:Pause
_________________________________________

:Disp “PRESS ENTER”
_________________________________________

:ClrDraw
_________________________________________

:Line(0, 0, A, B)
Draws a line segment from (0, 0) to (A, B)

:Line(0, 0, C, D)
_________________________________________

:AC + BD E
_________________________________________

:(A2 + B2)^.5 U
_________________________________________

:(C2 + D2)^.5 V
_________________________________________

:cos-1(E/(UV)) 
Uses dot product to compute angle between vectors

:Text(42, 10, “ BTWN VECTORS IS:)”
Prints text beginning at pixel (42, 10) on graph

:Pause:ClrHome
_________________________________________

:round(, 2)
_________________________________________

:Disp 
_________________________________________
:Disp “ DEGREES”
_________________________________________
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