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Your responses to this assignment don’t need to be typed, but they need to be legible. Your answers to the following questions should be in report format, including a cover page. Your work does not need to be typed as long as it is legible. 

Use complete sentences to report your results, explaining any assumptions that you made, which formula you are using, etcetera. When calculations are needed, show your work. This can be done in the report or can be on a separate page, but if it's on a separate page, reference the calculations within your report. For example, "It would take x years for the population to double. See the calculations in Figure 5." 

1. Population Growth

The growth of the United States population can be approximarely modeled by the exponential formula P = P0ert, where P is the current population,  P0 is the initial population t years ago, and r is the growth rate.

(a) Visit the Population Clock. What is the current U.S. population?

(b) What was the U.S. population on April 1, 2000? You can find this at Infoplease.

(c) Use your answers to (a) and (b) to find the growth rate for the population of the United States between April 1, 2000 and today.

(d) Use the growth rate that you found in part (c) to determine what the U.S. population should have been in 1990.

(e) What was the actual U.S. population in 1990? How does it compare to your results in part (d)?

2. Richter Scale

In part 1c above, you should have used logarithms to solve for r. This is an important application of logarithms. But logarithms are useful for more than just allowing us to solve exponential equations. One application of logarithms is the Richter scale, used to measure the intensity of an earthquake. You can find an explanation of the Richter scale, along  with some examples of how to compare earthquakes, at this web site and/or pages 518-519 of your text.

(a) Visit the "Rapid Earthquake Viewer." There is a lot of interesting information at this site, so I hope you'll look around at it. We're just going to use it to get some earthquake magnitudes. Use the "Earthquake View" button on the viewer. Select two earthquakes from the dropdown menu at the bottom of the page. Where did they occur, and what was the magnitude of each?

(b) How many times stronger is the strongest of the two earthquakes you selected, compared to the second one? 

(c) The magnitude M of an eartquake is given by the equation M = (log E - 11.8)/1.5, where E is the amount of energy released by the earthquake in ergs. (See exercise 57 in section 10.2.) In June 2001, there was an earthquake in Spokane of magnitude 3.9. There was also an aftershock of magnitude 4.0. Compare the amount of energy released by the two events. (See example 9 on page 519.)


3. Decibels

Another application of logarithmic functions is the way the human ear responds to changes in sound intensity. You're probably aware that the sound level of a stereo is measured in decibels. (Did you know that the decibel was named after Alexander Graham Bell?) The decibel is the ratio of the intensity of a sound, I,  to a baseline sound, Io. The baseline Io is a sound that is barely audible to the human ear. You can find a description of  the decibel, and some examples of how to work with decibel measures, on page 520 of your text.

(a) There are many decibel charts online. Here is one: http://www.gcaudio.com/resources/howtos/loudness.html. Visit that chart or one like it and determine the approximate decibel rating for a normal conversation.

(b) Find the approximate decibel rating for a rock concert.

(c) How many times noisier (in terms of intensity) is the rock concert than a normal conversation?

(d) On one of the many online decibel charts, pick two different sounds (no concerts or conversations; we did that already) and provide the approximate decibel level associated with each of them. Try to find something interesting; there is an awesome list here: makeitlouder.com. 

(e) Of the two sounds you chose in part (d), how many times noisier is the louder sound than the quieter one?
