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Exam 1

Avg. = 72.4%
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60 > C=> 45
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Results on individual problems

Problem 1 64%
Problem 2 80%
Problem 3 85%
Problem 4 47%
Problem 5 79% |
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Problem 1
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Sample Essay 9

® We would have to change what's inside the cos becuuse we can't just
take a cos of “17 - the result would change based on whether we were
looking at seconds, minutes, ¢te. We would have to multiple it by
angular froquency - oy, — 50 that we get the correct position. Multiplying
by o, solves the problem .. (dimensions of e, are 1/T). We would also
have to adjust it if the measurements didn't start exactly when the mass
was at the beginning of an oscillation. Because we are using a cosine
wave this can be done by subtracting a constant (which will be eat)
from o, This will shift the graph to reflect the actual starting posmt
We also have 1o multiply the whole thing by the amplitude because the
mass is not just oscillating with an amplitesde of 1 unit (as it would scem
if we just left it as cos) but with some actual amplitude. This gives us
A coslea, 1 - @) = x which makes sense because we can use cos curve to
madel the oscillations of a spring (it slows down before reversing
direction, cte,)

Sample Essay 10

B When we use equations to describe physical phenomena, it is important
to make sure the equations actually make sense. One simple way to do
this is using dimensional analysis, or making sure the units in the
formula are correct. For example, if we are looking for a distance, our
equation should give us an answer in meters, not seconds. If we do this
for x = cos(t) we come across two problem. First, we know that you
can only take the cosine of radians or degrees. Second the result of a
cosine is a unitless number and we want our answers to have distance
units such as meters. To fix the issue of taking a cosine of a time, we
need to multiply it by radian/time so that time cancels and we’re left
with radians. We know that an oscillator makes one full oscillation
over the time period — T. We also know a full oscillation is from 0 to
2m. So we can use 27/T and make the cosine cos(2n/T . t). Now we need
to fix the distance problem. We know that at the two extremes of an
oscillation the mass is at a distance we call the amplitude A. At these
times cosine will be 1 and the x should simply be equal to A. Our
equation turns into  y = Acos(z% t)
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