Unit 6

MCR 3U1

Lesson 6: Investigating Models of Sinusoidal Functions
If you are given a set of data and the corresponding graph or you have a description of an event that can be modeled by a sinusoidal function, then you can determine the equation by calculating the following features of the graph:
i) its period

ii) its amplitude

iii) its equation of the axis

This information will help you determine the values of k, a, and c in the equations 
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.  The value of d is determined by estimating the required phase shift compared with the graph of the sine or cosine curve.

If the graph begins at a maximum value, it may be easier to use the cosine function as your model.

Example 1: The moon is always half illuminated by the sun. How much of the moon we see depends on where it is in its orbit around Earth. The table shows the proportion of the moon that was visible from Southern Ontario on days 1 to 74 in the year 2006.
	Day of Year
	1
	4
	7
	10
	14
	20
	24
	29
	34
	41
	44
	48
	53
	56
	59
	63
	70
	74

	Proportion of Moon Visible
	0.02
	0.22
	0.55
	0.83
	1.00
	0.73
	0.34
	0.00
	0.28
	0.92
	1.00
	0.86
	0.41
	0.12
	0.00
	0.23
	0.88
	1.00


a)  
Determine the equation of the sinusoidal function that models the proportion of visible moon in terms of time.

b)  
Use the equation to determine the proportion of the moon that is visible on day 110.
Example 2: A sinusoidal function has an amplitude of 4 units, a period of 120°, and a maximum at (0, 9). Determine the equation of the function. Use a diagram to help you determine the function.

Example 3: A carnival Ferris wheel with a radius of 9.5 m rotates once every 10 s. The bottom of the wheel is 1.2 m above the ground.

a) Find the equation of the sine function that gives a riders’ height above the ground in metres as a function of the time in seconds, with the rider starting at the bottom of the wheel.

b) How high is the rider off the ground at 6 s?
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