Section 3-7  Sinusoidal Functions as Mathematical Models

Waterwheel Problem:
Suppose that a waterwheel with radius of 7 feet rotates at 6 revolutions per minute (rpm). 2

seconds after you start a stopwatch, point P on the rim of the wheel is at its greatest height, d =
13 ft, above the surface of the water. The center of the waterwheel is 6 ft above the surface. ‘
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a) Sketch the graph of d as a function of #, in seconds, since you started the stopwatch.

Q’\‘(jiw&f) 18 -1 //o\\ ,‘3\;! % 'I-F- Lp (e, P()I” mlﬂ)
? M \\ eoclhh revilutitn
< N ===~ - takes 10 seconad
E T \ f ({h:ut':, the P‘”‘Cd)
T 3
= - . WO i [
S S 7 A
(oaest) =1 T 5 B

Aime (i sec) 2mxhd= (0 hd= 2%

b) Write an equation of the sinusoid. [7 Td_ bt7 cos L ( A -2 ) el = Pﬂ—'
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¢) How high above or below the water’s surface will P be at time t = 17.5 sec?
time =X S0 Y= LT cos T(1.s- -2) Y= 1) (pS'H wfiJ
d) At what time r was point P first emerging from the water?
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