5.4 Equations and Graphs of Trigonometric Functtons: Part I

Example 1: The graph below represents a periodic function in the form: y = AsinB(x — C) + D or
¥ = AcosB(x — C) + D. Write the equation in both forms.
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a) Determine the period b) Determine amplitude and vertical
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d) Write the equation in the forms.

- y=AsinB(x—C)+D
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y = AcosB(x —C)+D

Y= 3cos(x-4) +1
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Example 2: The following data describes the height of a seat on a Ferris wheel above the grouhd, as
the wheel rotates:

Time(s) | O | 4 | 8 | 12 | 16] 20 | 24 | 28 | 32 | 36 | 40 | 44 | 48]
'?nf;ghf 08|80 | 254 | 428 | 50| 428 | 254 | 80|08 |80/ 254| 428 | 50
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b) Determine the period.
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c) Determine the amplitude and vertical displacement.
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d) Write the equation in the form y = AcosB(x — C) + D
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e) How high would you be above the ground after 21 seconds?@
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- Example 3: A Ferris wheel has a radius of 20m and rotates once every 40 seconds. Passengers get on
1 m above the ground at point S. ~
) (Y period

a) Graph how your height above the ground varies during the first 2 cycles.
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b) Write an equation that expresses your height as a function of elapsed time.

4o = T A=20 () y= AcosB(x-¢) +p (i) y= AsinB(x-¢)+D
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c) Find your height after 45 seconds.
N .
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Example 4: The height of a tidal wave above mean sea level is related to fime by the function:

h(t)=1.45 cosiz—z%+2.35 where A represents the height, in meters, above mean sea level and ¢ is

tfime, in hours.
a) What is the maximum height of the wave?

may hel'ghf s vert dn'sp. + amp

2.35 + 145
3.8m )
b) What is the minimum height of the wave?¢

min hel'ahi- = vert. dfsP. - amp |

2.35- 145
= "0.9m

c) What is the period of the wave?
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d) What is the height of the wave 2 hours after high tide?

ot 2 hrs h(¥) = L4S cosl—:%: + 2.35 |
_ h‘(e) .1 o . .
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h(z) = Lu45cos 022 + 235 } rudian mode |

Practice: p.275 #6, 8ab, 9a-d, 10, 11, 15, 19, 20ab
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