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  Introducing Integration by Substitution – A possible ‘Lesson Plan’


	Before the lesson set up two Autograph pages ready to project to the front:

Page 1: [image: image2.png]


 Edit Axes to x: -2 to 4 and    y: –10 to 60

Page 2: [image: image3.png]


 Edit Axes exactly as for Page 1 but also change the Labels and Variable so that x is replaced by ‘u’  

Display both pages - choose ‘Tile Vertical’ option from the ‘Window’ drop down menu (F6)

	

	Teacher Action – display Page 1 and ask all students to sketch the graph of y = x(x + 1)3. Now ask for clear detail regarding the shape of the graph around x = − 1 and x = 0. Use the [image: image4.png]


 Slow Plot option to [image: image5.png]


 Add Equation y = x(x + 1)3.  Use appropriate ‘Zooms’ to look closely at the roots. Return to axes you started with (use Ctrl Z) shown in Fig 1 below. Do not show the ‘Areas’ yet but display Page 2 and get students to sketch the graph of   y = (u − 1)u3 on a new sheet of paper. Again slow plot and discuss features as previously.

Student Action - either working individually or in pairs evaluate both of the integrals: 
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. Discuss which has ‘easier brackets’ for you to handle! 
Teacher Action - Hopefully both calculations produce the same answer! and you can then proceed to confirm findings on Autograph – see below:

	Fig 1: y = x(x + 1)3
	Fig 2: y = (u − 1)u3

	[image: image8.png]I Equation 1: y=x(x+1y





	[image: image9.png]I Equation 1: y=(u-1)u°






	

	[image: image10.bmp] Select Page 1 (Window menu) and [image: image11.bmp] Select the graph, Right Click to [image: image12.bmp] Add Point at x = 0. Also [image: image13.bmp] Add Point at x = 2. [image: image14.bmp] Select these two points only (i.e. ensure you don’t have the graph selected) and Right Click to enable Area – Trap. Rule with 50 Divisions.

Repeat for Page 2 (i.e. y = (u − 1)u3). Use ‘Window’ . . . ‘Tile Vertically’ to show that these two areas are not the same – assuming you have used u = 0 and u = 2 on Page 2!

[image: image15.bmp] Select the point on Page 2 at u = 2. Move it to u = 3. Also move point at u = 0 to u = 1. You should now be able to clearly display (as above) the two areas being equivalent.

	
[image: image16.wmf] Finally – Link to a written account of the method of Integration by Substitution!
Further Example Page 1: 
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- proceed as above!
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