5.4B Modeling Real Situations Using Trigonometric Functions

Example 1. The average monthly temperature for a location in Northern BC as a function of month
number can be modelled using the equation y =acosb(x—c)+d . The highest average monthly

temperature is 20°C and the lowest average monthly temperature is —10°C, which occurs in January
(month 0) with an annually repeating pattern. The sketch of the graph that models this relationship is

shown below. Total dif-(f = 20-"10 =23H
o — — — — - - — ownP\(JMde, @
. . 20+ ~\O D.
Vd"SP\ : —;—‘ - b
‘ pAl
1 z 3 4 5 & 7 2 9 [l 1 1z ¥ Od: —
pexi 5
- 21 .
-10™= = b

(0d.
a) Write an equation that models this relationship. Let your variable represent the day number (as

opposed to the month number) Al
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b) What might you expect the average temperature to be on the 60" day of the year?
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Example 2: Tides can be thought of as a roughly periodic rise and fall of the ocean’s water. On a certain
day at the Tsawwassen ferry terminal, a low tide occurred of 3.4 m occurred at 5:30 AM and a high tide
of 7.2 moccurred at 12:30 PM. If we assume that the relation between the depth of water and the time is

a sinusoidal function, awrp\k—}udc N 7.2-3 4
a) What is a sinusoidal function that describes the tide flow? 2
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b) What will the helght of the tide be at 2 PM.
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Estimate one of the times when the water is 5 m deep.
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Example 2. The London Eye has a diameter of 122 m
and a height of 135 m. It completes one rotation in 30
minutes. Because it rotates so slowly, passengers are

able to board and exit at the bottom by just walking on

or off.

a) Write a sinusoidal function to describe a person’s height at any time?
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b) How long after boarding would it take you to reach a height of 100 m?
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Example 4: Write a sinusoidal function that models the average monthly temperature in VVancouver given the
data below. (Given are the average monthly high temperatures)

Month Temp (°C) Month Temp (°C) Month Temp (°C)
1 6 5 16 9 18
2 8 6 19 10 13
3 9 7 22 11 9
4 12 8 22 12 6

This data can be entered and plotted on your calculator. You can then enter your equation, and see how

O well it approximates the data.
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