ACTIVITY 15: Derivatives from first principles 

LEARNING AREA: Mathematics

PHASE: FET

LEARNING AREA OUTCOMES: Differential Calculus

Learning Area Assessment Criteria

The learner develops an intuitive approach to the concept of a limit. 

ICT OUTCOMES: 5 and 6 

The learner will be able to:

5.
process data using ICT; and

6.
solve problems using ICT.

ICT Assessment Standards

We know this when the learner:

· processes data using a spreadsheet; and

· solves problems using the features of ICT.

ACTIVITY

· Working in small groups, each group takes a different quadratic function (such as y = x2, y = 3x2 or y = -2x2 + 3). Learners sketch the graph of the function on paper. Choosing a small value for h (such as 1 or 2), they draw points on the graph for which the x-values are h units apart. They join these points with straight lines as illustrated below. (The diagram shows how to calculate the gradient of the segment between x and x + h. Gradient = (f(x + h) – f(x))/h. In this example, points on the graph are h-units apart and since (0,0) is one of the points x=h.) 


[image: image1]
· Using a spreadsheet, learners model the calculation of the gradient of each of these line segments. This involves setting up a table such as the following (make sure that they define h in a cell, and that the formulae refer to this cell, so that they can change the value of h and see the effects):

	X
	f(x)
	f(x + h)
	(f(x + h) – f(x)) / h

	-10
	
	
	

	-9
	
	
	

	-8
	
	
	

	…
	
	
	


· Now learners experiment with smaller and smaller values of h. As h gets smaller, what do they notice about the value of the gradient? How does the value of the gradient relate to x for very small values of h? They report on their findings to the class. Pose the question: Is there a common pattern that relates any quadratic function to its gradient for small values of h? Discuss.
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