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  Introducing Parametric Equations – A possible ‘Lesson Plan’
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 Project Autograph to the front board and ’Add Equation’:   x=asinbt, y=p+qcosrt

	Discuss the shape that appears – ellipse, circle . . .? (constants ‘default ‘ value is 1)
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 Set ‘equal aspect’ to reveal a circle!
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 Continue the discussion by using the constant controller to investigate the effect of changing each constant in turn.
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	Interactivity - Now that your students have been introduced to parametric curves get them all to take ownership of part of one particular equation. Without them seeing, (switch off the projector!) set the constants to values: a=b=1, p=q=2 and r=3.

	Edit the equation and go into ‘Startup Options’ then choose Manual
Change the t-step to 0.001
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  Select ‘slow plot’ but be ready to “pause” the plot once you have . . . 
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 pressed play! 
Aim to pause the plot (use space bar!) at about t=0.5 as shown opposite – debate the eventual shape of the graph!

Student Action – get each student to calculate the co-ordinates for a different value of ‘t’ (1, 1.5, 2, 2.5, . . . ) and add their point to the display on the front board.

Slowly reveal the actual graph - discuss!
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 Attach a point to the curve then add a tangent and normal – use a ‘dynamic text box’ to show equations as point is moved!
Teacher input: show students how to work out these equations using parametric differentiation (use t=0.5, say)

Student Action – get then to find these equations for their point – and add their result to a class list. Check all answers using Autograph (or, better still, get students to do this while you support slower workers!)
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Click here for an example of Lissajous Figures (which can be animated)









© Alan Catley  alan@catley.org
13/09/07
ParametricEqLessonPlan.doc

_1092804846

