Unit 6

MCR 3U1

Lesson 7: Solving Problems Using Sinusoidal Models
Now that we fully understand how the equations 
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 work, we can solve any problem that can be represented with a sinusoidal model.
Example 1: The water depth in a harbour is 8 m at low tide and 20 m at high tide. One cycle is completed approximately every 12 h.

a) Find an equation for the water depth, d(t) meters as a function of the time, t hours, after high tide, which occurred at 03:00.

b) How high is the water after 8 hours?

Example 2: Megan is sitting in a rocking chair. The distance between the wall and the rear of the chair varies sinusoidally with time t.  At t =1 s, the chair is closest to the wall and d(1)=18 cm.  At t =1.75 s, the chair is farthest from the wall and d(1.75) = 34 cm.

a)
Write an equation to model this situation.

b)
What is the distance between the wall and the chair at t = 8 s?

Example 3: The centre of a bicycle wheel is 33 cm above the ground. A reflector mounted on the spoke is located 17.5 cm from the centre of the wheel that turns at a constant rate of one revolution per second. Assume that y is the height of the reflector in cm, and x represents the time in seconds.

a) 
Write an equation to model the height of the reflector from the ground as a function of time.
b)
What is the height of the height of the reflector at 4.3 sec?
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