Pre-Calc


Hour ____


Name ______________________

Lights Out! Periodic Phenomena
A rocking chair moving back and forth, a ringing telephone, and water dripping from a leaky faucet are all examples of periodic phenomena. They are called periodic because they can be characterized by rhythmic cycles occurring in regular time intervals. The time required to observe one complete cycle of the behavior is called the period. The number of times the cycle occurs per unit time is known as the frequency.
In the following activities, you will receive data for two different types of period phenomena. You will then analyze this data with your calculator to find the period and the frequency of the observed behavior.
Activity Part 1:
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Student covers and uncovers light probe with thumb.
Figure 1
In this activity, the data was collected by pointing a light sensor towards a light source such as a window or an overhead lamp. The end of the sensor was covered by a thumb and the data was collected by lifting the thumb from the sensor and re​covering it. Light intensity readings have been collected and the resulting graph is below.
TI-83 calculator
TI light probe
Part 1 Data:
The data shows intensity levels which start at a large value then alternate between this value and zero in a regular pattern. The time interval between cycles should appear to be relatively constant. 
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Questions:

1.  For the data plot above, what do the plateaus represent? What do the minimum values represent?
2.   On page 2.4, trace to the first time value corresponding to zero intensity (or very near zero) following the initial plateau. To trace, press menu>Trace>Graph Trace. Record this time value below, rounding to the nearest hundredth of a second. Go to the calculator page 2.5 and store this value as A by pressing ctrl sto →.

A = _____________ seconds
 
3.   Use the arrow keys to move to the first time value corresponding to zero intensity (or very near zero) following the last complete plateau shown on the screen. Record this time value below, rounding to the nearest hundredth of a second. Store this value as B by pressing ctrl sto →.
B = _______________ seconds
4.   How many cycles were completed between time A and time B? That is, how many periods do you see? Record this number below:
Cycles completed: _____________
5.   The period is the time required to complete one cycle. Find the average period by dividing the difference between A and B, (B- A), by the number of cycles completed during this interval. Record this value below, rounding to the nearest hundredth of a second:
Period: _____________ seconds
6.   While the period represents the number of seconds per cycle, the frequency is the number of cycles per second. Find the frequency of the cover-uncover motion by taking the reciprocal of the period value you just found. Record this value below.
Frequency: _____________ cycles per second
7.   Multiply your frequency by 60 and discuss what this number represents.
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Part 2 Data:
The data should resemble a series of uniformly spaced parabolas of approximately the same size.
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Questions:
     1.   From the intensity vs. time graph on your calculator, it appears that light intensity values are rising and falling in a regular pattern. What do the peaks or maximum values on your data set represent in terms of the flashing bulb? What do the minimum values represent?
2.   To calculate the period of the bulb's flicker, you need to find the time interval corresponding to one complete on-off cycle. One way to do this is to determine the time between any two consecutive minimum values. The difference represents the time between consecutive minimums; that is, the period. Record this value below:
Period: ___________ seconds
3.  The period value found in question 2 represents the time required for one complete on-off cycle; that is, the seconds per cycle. Find the frequency (cycles per second) by taking the reciprocal of the period. Record the frequency below:
Frequency: ________________ cycles per second
4.   In the United States, electric utilities use a current whose frequency is 60 cycles per second. Is this consistent with your findings from this activity?
Hint: The so-called alternating current used in households actually switches polarity two times per cycle.
5. If the light source really is turning off every half-cycle, why isn't the minimum y-value on your intensity vs. time plot equal to zero?
Part 3: Finding the cosine function to model the data
The fluorescent light bulb intensity vs. time data you collected in this activity can be modeled with a sinusoidal equation of the form:
y=Acos(B(x-C))+D
Determine appropriate values for A, B, C, and D so that this equation properly models your data.
A= __________________
B = __________________

C = __________________

D = __________________

Write the equation in the space provided 
Y = _____________________________________________________________________

This function can also be modeled by sine function. 

If you were to graph both a cosine and sine function, what phase shift would you use to move one on top of the other? ______________________

What relationship is the phase shift to the period of the functions? _____________

Now, determine the appropriate phase shift so that you can model the data with a sine function. Write your phase shift value and equation below:

Phase shift = ______________________________

Y = ________________________________________________________________

Activity Part 2:


For this experiment a light sensor was pointed at a single fluorescent light bulb measuring its intensity for a very short period of time. The resulting plot of intensity vs. time is interesting because it shows that fluorescent lights do not stay on continuously but rather flicker off and on very rapidly in a periodic way. Since the human eye cannot distinguish between flashes that occur more than about 50 times a second, the light appears to be on all the time. The data will be used to determine the period and frequency at which the bulb flickers.








