What you will learn about:
Patterns of Periodic Change

\=15cps e
\/ al 54 -Jﬁ Ferris wheel has a radius of 1.5 decimeters (15 meters), the function

1.5 cos @ and 1.5 sin @ give the x- and y-coordinates after rotation of 0 for
a seat that starts at the (1.5, 0). Compare the graphs of these new
coordinate functions with the graphs of the basic sine and cosine functions.
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Find the O-axis intercepts of the graphs of cos 0 and 1.5cos () when:
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Find the maximum and minimum points of the graphs of sin 0 and

1.5sin O when: e win
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Find the ()-axis intercepts of the graphs of sin 0 and 1.5sin 0 when:
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How would the maximum and minimum points on the 0-axis intercept
change if the Ferris wheel being modeled had radius a and the coordinate
functions were asin ) and acos 07
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When riding a Ferris wheel,
customers are probably
more nervous about their
height above ground that
their distance from the
vertical axis of the wheel.
Suppose a large Ferris
wheel has a radius of 25
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meters, the center of the 25m
wheel is located 30 meters
above the ground, and the :
wheel starts in motion 15m
when seat S is at the “3 o’clock” position.

h (93 = & Modify the sine function to get a rule h(0) that gives the height of seat S

in meters after rotation of 0. Compare the graph of this height with the.{

graph of sin 0. hcg)__, AS 5n & +B0

Find the maximum and minimum points on the graph of sin 0 and h{0)
when: M ax 55 min .,5.
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Find the 0-axis intercepts on the graphs of sin ) and h{0)
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How would the maximum and minimum points and the O-axis intercept
change if the Ferris wheel being modeled had a radius a and its center
was ¢ meters above the ground? Why isc>a?
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Suppose that the height of a Ferris wheel seat changes in a pattern that can
be modeled by the function h(t) = 25 sin t + 30, where time is in minutes
and height is in meters.

What are the period and amplitude of h(t)? What do those values tell
about the motion of the Ferris wheel,
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If a seat starts out in the “3 o'clock” position, how long will it take the

seat to return to that position? At what times will it revisit that

position? G mia 17 sece.
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Suppose the height (in meters) of seats on different Ferris wheels changes
over time (in minutes) according to the functions give below. For each
function:

¢ Find the height of the seat when the motion of the wheel begins

¢ Find the amplitude of h(t). Explain what it tells you about motion
of the wheel.
. : Wht
- p‘f:otl m‘.x/' " h' L
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h(t) = 12sin 1.5t + 13 h(t) = —12cost + 14
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