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Using Graphics for Graphing: A Moving Experience

· Graphics (graphos ): anything written or drawn.
· Current usage: computer graphics = any image other than text.
· Interactive experience: software and student respond to each other’s actions.
· Interactive graphics: software and/or student generates a graphical image, and the other reacts.
· Dynamic graphics: 
· movie?
· video game? 
· Parametrized family of functions.
Using Graphics for Graphing: A Moving Experience

· Q: What sorts of interactive/dynamic graphics experiences are most useful for pre-calculus and calculus instruction?
· A:  We will discuss 3 Flash applets:
· Calculus II: Trapezoidal Rule (demonstration)
· Differential equations: forced vibrations (exploration)
· Pre-calculus: Graphing periodic functions (interaction)
Using Graphics for Graphing: A Moving Experience

Example 1:   The Trapezoidal Rule in Calculus II
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Error Bound:  Suppose () is continuous a

nd for . 
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Then the absolute error()  is  .
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Using Graphics for Graphing: A Moving Experience

Example 2: Forced Vibrations in ODE courses
· Classical Textbook Treatment: Boyce and dePrima
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Analysis in Boyce and DePrima: 
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    If  is small [but not 0], the motion

 is a rapid oscillation

 with frequency , but with slowly varyin

g sinusoidal
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 amplitudesin that shows "beats." 
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there is "resonance."  The forcing funct

ion is a solution

 of the homogeneous equation. The displa

cement is given by

()sin(), which is unbounded as .
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  forced vibrations demo
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Q1: The text says: "If  is small [but no

t 0], the motion is a 

rapid oscillation  with frequency . " If

   is measured in 

2

seconds, how long does one  oscillation 

require when =.99 and=1  ? 
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Do you agree with the text's use of the 

word "rapid?"

Q2: How do the size and shape of the sha

ded graphs of () change when

 you   cut  in half, say from 0.08 to 0.

04 or from 0.04 to 0.02? 
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Q3: The solutions  () for  =.99 and for 

=1 are given by very different

looking formulas, namely:

2()()

Case .99:()sinsin  (1)

()22

Case 1:()sin(),      
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However, the graphs of the two solutions

 look very much alike. Why? 

Hint: recall limsin0.
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 What’s not obvious from the text:
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Assume  is close to . Then the solution 

() is enveloped by a sine

wave whose period AND amplitude vary inv

ersely as .  

Because the sine wave has long period, t

he envelope of the graph

is almost
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 linear for a long time after   = 0.    
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Example 3: Sketching sine graphs in Precalculus  
Sine sketching demo
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