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Introduction

The purpose of this mathematics assignment is to explore the cosine function
transformations with the data collected from the average temperature of a city in Ontario.
Using www.weatherbase.com, we found average temperatures from the city of our
choice. In my case, I selected Bloomfield, Ontario. The data points collected form a
cosine function by nature that is already transformed and translated.

Cosine Equation
y=AcosB(x - C)+D

Bloomfield, Ontario I ofs I

Elevation: 91 meters  Latitude: 43 58N Longitude: 077 13W

Average Temperature Years on Record: 37
YEAR |Jan. |Feb. |Mar. | Apr. |May |Jun. |Jul. |Aug. |Sep. |Oct. |Nov. |Dec.
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Breakdown

In the function, A represents the amplitude. The amplitude is a vertical dilation of
either compression or stretch. It directly affects the size of the wavelengths in the
function. In this situation, the amplitude is the range of the temperature over a twelve-
month period. By calculating subtracting the maximum and minimum temperatures, you
will fall upon the middle value. This value is 13.5. Considering the first values of the
graph are in the negatives — obviously because of the fact that January and February are
winter months — the A value is going to be negative.

A period is defined as the time for one full cycle to take place in the graph. The
period of this graph is 12 since the data was collected over the span of a year, or 12
months.

In this function, the B-value represents the horizontal dilation. The horizontal
dilation is the horizontal stretch or compression. This affects how long it takes for the
data to be collected. Since the period is 12 months, we can calculate 27t/12 to find the
value for B. In this situation, B is equal to /6.

In this function, the phase shift, or variable C, is a horizontal translation to the left
or right. The value is simply 1 (or -1 when inserted into the parent equation).

In this function, the vertical shift, or variable D, is a vertical translation up or
down. By finding the mean of all the data points, you will conclude with a D-value,
which is the average of all the temperature data points. In my situation, the value would
be 6.667.
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With the information concluded above, the resulting cosine equation should look
like this:

y = 13.5cos ((n/6)(x — 1)) + 6.667

Put onto a graph, the line looks like this when put alongside the data points:
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The cosine equation is almost tracing the stat point line, so this equation must be close to

being perfectly correct. The entire function seems to be slightly shifted to the left, but for
the most part, it is in unison with the stat points.
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If T were to do the same investigation but use a city lower than Canada, all the
data points would be a higher value since temperatures will rise as we get closer to the
equator. For example, if we were to analyze Lexington, Tennessee, all the temperatures
are clearly higher. They don’t drop lower than zero and rise higher than Forest’s
maximum temperature. Just like Forest though, the wavelengths of the temperatures will
be just as large since the temperatures varies greatly depending on season. Other than
these variables, the rest will remain similar since all the weather reports are collected
from the same source so everything is consistent.

Lexington, Tennessee i —
Elevation: 157 meters  Latitude: 35 39N Longitude: 0OB8 22W pr—
Average Temperature Years on Record: 29
YEAR |Jan. |Feb. |Mar. | Apr. |May |Jun. |Jul. | Aug. |Sep. |Oct. |Nowv. |Dec.
’Clis 3 5 9 15 |19 |24 |26 ‘25 22 (15 |9 5

In the southern hemisphere, the temperatures are much more intense. The function
will not be inverted since the temperatures are so high. All the variables will, again,
remain similar, but the amplitude is very small. The function is close to being a straight
line since the temperature is, for the most part, the same the whole year.

Natal, Brazil
Elevation: 52 meters  Latitude: 05 555 Longitude: 035 15W

Average Temperature Years on Record: 18
YEAR |Jan. |Feb. |Mar. |Apr. |May |Jun. |Jul. | Aug. |Sep. |Oct. |Nov. |Dec.
"Cl26 27 127 |27 |27 |26 |26 |25 |25 26 |26 ‘2? 27 ‘




