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  Introducing Differential Equations – A possible ‘Lesson Plan’


	Before the lesson set up Autograph and the board it is projected onto as follows:
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 Edit Axes to x: -2 to 5 and y: –4 to 4 then 
[image: image3.png]


 Add Equation dy/dx=½x²- 2x

Before you click OK use the ‘Startup Options’ to remove “Show Slope Field”

Place sufficient coloured counters on the grid (at least one for each student)

Teacher Action - introduce the concept of a Diff Eq (write down the d.e. given above)
Student action – Each student is asked to remove one of the points from the grid – and replace it with a ‘gradient indicator’ (pen mark or straw?) pointing in the right direction!
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 Edit the d.e. to ‘Show Slope Field’ – It would be unusual if all the student ‘gradient indicators’ fit the Slope Field and this invites discussion.
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 Attach a point to the slope field and reveal one of the ‘family of solution curves’ 
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I Equation?:






	Teacher Input – Choose another point and show how to solve the d.e. using integration given ‘initial conditions’. For example the solution through (1,-1) here is y=x³/6-x²-1/6
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 Select slow plot mode and 
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 add equation y=x³/6-x²-1/6 to the graph, pausing to discuss at appropriate points. (Key Tip - space bar to stop/start the slow plot!)
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 OR 
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 Depending on the time available ask all students to find their own solution curve using their own initial point (which they chose!) or simply ‘attach points’ to produce the family of solutions which is illustrated below
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	Some interesting d.e.’s worth pursuing in this way – note you can also use “y dashed” notation
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Recognise the shape of the solution curves? Could they happen to be exponential?!
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Interesting how many students manage to calculate the gradient at negative y-values!
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Interesting when x+y=-1 and the difficulty in trying to solve this one by integration!
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