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Section 1.3 #11 We build a cosine function from data.

Hours in varied latitudes

Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec.
209 12 12.3 | 12.9 12 | 12.8 12.5 12 | 11.6 11 10.9
30° 12 13.2 | 13.7 14 | 13.8 12.8 12 | 11.2 10.2 10
40° 12 13.5 | 14.3 14.9 | 14.2 13.2 12 | 10.8 9.7 2.1
50° 12 14 | 15.5 16.1 | 15.7 14 12 10 8.3 7.9
60° 12 14.9 | 17.7 18.2 | 17.8 15 12 9 8.5 5.7
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New Orleans is 30 degrees North. We model its length of day as a function

/50\"‘ th QM-oJ : 3GY olaty)’
Feb 8 sine as perod AT
__Nli’j"’_ s&(bx\
90 Aa(,( hy = 2T o han < =365
€(0u7“oﬁ’<: = aLCb=2TT
i\/\ﬁn P b= %r
dus > sw( B ()

Mon q_ﬁ—*'.‘s 904’1'4'.77
SJ«J@ x= @0




230828.notebook August 28, 2023

N\
\ v \i/\\’j\

SHont @ ® =80 bl

o (Zx ( "‘3&3

2%
wg E *
() ‘v- /\
(o VN ~—
—72
( D‘}V o‘[l-'/lﬂ \plan

Now for the amplitude: Find maximum departure from y = 12

Hours of sun vary from 10 up to 14 hours. That's a departure of 2
hours above and below the mid-line y = 12

w= 2 se (SF (k-sN+ 12
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uilding a sine or cosine from data:

Cosine preferred, because all you need is the period, amplitude and high and low.
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'C #) =z Seos (%l- (+ '6\\ * s We graph this by shifting and stretching cosine.
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You can swap steps 3 & 4.
Sometimes that helps avoid

messy fractions, but I prefer to
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A solved version of 1.3 #12. Try it on and ask if you still have questions.

12. + 0/ points SCalc9 1.3.028. [4708222]

A variable star is one whose brightness alternately increases and decreases. For one such star, the time between periods of
maximum brightness is 3.8 days, the average brightness (or magnitude) of the star is 4.3, and its brightness varies by +0.40
magnitude. Find a function that models the brightness of the star as a function of time (in days), t. (Assume that at ¢ = 0 the
brightness of the star is 4.3 and that the function is increasing.)

=
o) = 4.3 +0.4sin ([‘:5‘3“)

Solution or Explanation

Using a sine function to model the brightness of the star as a function of time, we take its period to be 3.8 days, its
iamplitude to be 0.4 (on the scale of magnitude), and its average magnitude to be 4.3. If we take t = 0 at a time of average
{brightness, then the magnitude (brightness) as a function of time ¢ in days can be modeled by the formula

At) = 4.3 + 0.4 sin( 2’; r).
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