6.7 Rates of Change in Trigonometric Functions

Amber used a motion detector to measure the horizontal distance between her and a child on a swing. She stood in front of the child and recorded the distance, d(t), in metres over a period of time, t, in seconds. The data she collected is given in the following tables and are shown on the graph.
	Time(s)
	0
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9
	1.0
	1.1
	1.2
	1.3
	1.4
	1.5
	1.6
	1.7
	1.8
	1.9
	2.0
	2.1
	2.2
	2.3
	2.4

	Dist.

(m)
	3.8
	3.68
	3.33
	2.81
	2.2
	1.59
	1.07
	0.72
	0.6
	0.72
	1.07
	1.59
	2.2
	2.81
	3.33
	3.68
	3.8
	3.68
	3.33
	2.81
	2.2
	1.59
	1.07
	0.72
	0.6
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How did the speed of the child change as the child swung back and forth?

When was the speed (instantaneous velocity) 0?

When are they going the fastest?

Recall that 
Speed = ΙVelocityΙ= ΙΔdistance/ΔtimeΙ
3 ways to calculate the instantaneous rate of change of a sinusoidal function:

1.  Sketching an approximate tangent line on the graph and estimating the slope using two points on the tangent line.

2.  Using two points in the table of values (preferably two points that lie of either side  and /or  as close as possible to the tangent point.

3.  Using the defining equation and subbing in a very small interval near the point of tangency to calculate the slope of the corresponding secant line.

Read Ex 3 on page 367.
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