Math 180 – Chapter 5 Applications
1) Given the equation
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, solve for I

Ozone layer

(1) One method of estimating the thickness of the ozone layer is to use the formula 
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where 
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 is the intensity of a particular wavelength of light from the sun before it reaches the atmosphere, I is the intensity of the same wavelength after passing through a layer of ozone x centimeters thick, and k is the absorption constant of ozone for that wavelength. 
a) Suppose for a wavelength of 3176x10^-8 cm with k ~0.39, 
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 is measured as 1.12. Approximate the thickness of the ozone layer to the nearest 0.01 centimeter.
b) What is the approximate percent decrease in the intensity of light in this situation?

c) Answer question (b) in the case when the ozone layer is .24 cm thick. 

Comparing light intensities
(2) If a beam of light that has intensity Io is projected vertically downward into water, then its intensity I(x) at a depth of x meters is 
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. At what depth is the intensity one-half its value at the surface? (Answer: (.495 meters)
(3) Photic zone. The most important zone in the sea from the viewpoint of marine biology is the photic zone, in which photosynthesis takes place. The photic zone ends at the depth where about 1% of the surface light penetrates. In very clear waters in the Caribbean, 50% of the light at the surface reaches a depth of about 13 meters. Estimate the depth of the photic zone.

(4) In contrast to the situation of the last problem, in parts of New York harbor, 50% of the surface light does not reach a depth of 10 centimeters. Estimate the depth of the photic zone.

Magnitude of Earthquakes

(5) On the Richter Scale, the magnitude R of an earthquake of intensity I is given by R = 
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Where Io is the minimum intensity used for comparison. 

a) Find the intensity per unit area of the 1906 San Francisco earthquake that had a magnitude of 8.3. 

b) What is the magnitude of an earthquake of intensity I = 80,5000,000. Write answer in terms of Io. Then, assume Io is 1 and find the magnitude.

Intensity of sound

(6) The level L of sound, in decibels, of a sound with an intensity of I watts per square centimeter, is given by 
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, where Io is the intensity of a sound we can barely hear (
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watts per square centimeter)

a) Find the decibel level of the threshold of pain sound with intensity  
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b) What is the intensity of a faint whisper if the decibel level is 20?

Newton’s Law of Cooling

(7) a) Look in your book for the Newton’s Law of Cooling formula and write it here

b) Now solve for t. This is an alternative form of the Newton’s Law of Cooling formula, and it is used in many application problems.

c) Here you have an equation of the form derived in (b). What is the value of k?
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d) Solve this equation for U.

Thawing a Package of Steaks

(8) Suppose you take a three pound package of steaks out of the freezer at noon. Will the steaks be thawed in time to be grilled on the barbecue at 6 pm? Assume that the room temperature is 70°F and the freezer temperature is 24°F. Use the formula
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In this formula, t is the time after it was removed from the freezer, U is the temperature at any time, T is the temperature of the environment, and 
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 is the initial temperature of the object. Answer the problem

Human Memory Model

(9) Students participating in a psychological experiment attended several lectures on a subject. Every month for a year after that, the students were tested to see how much of the material they remembered. The average scores for the group were given by the human memory model 

F(t) = 75 – 6 ln(t+1),   0 ≤ t ≤ 12, where t is the time in months. 

a) What was the average score on the original exam?

b) What was the average score at the end of 12 months?

c) When was the average score 66.7? Solve analytically, and then graphically. Show graph.

Human Memory Model

(10) Refer to the human memory model of problem 9.

a) Write a function for the following situation:

A second group of students had an initial score of 70 and the subsequent tests were decreasing at the same rate as in problem 2.

b) Write a function for the following situation:

A third group of students had an initial score of 60 and the subsequent tests were decreasing at a higher rate than for the other two groups.

c) Show the 3 graphs below. Label and indicate the window values used.
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