Scientific Reasoning:

Proportional Reasoning

1. In May 2007, Germans paid 1.41 Euros per liter of gasoline. At the same time, American prices were $2.90 per gallon. 

a. How much would one gallon of European gas cost in dollars? 

b. How much would one liter of American gasoline cost in Euros? 

(One US dollar = 0.73 Euros, 1 gallon = 4.546 liters) 

2. A mile is equivalent to 1.6 km. When you are driving at 60 miles per hour, what is your speed in meters per second? Clearly show how you used proportions to arrive at a solution. 

3. Let y = a/(bx2). In each case listed below, describe how y will change. Explain each response. 

a. Double a, keeping  b  and  x  constant. 

b. Double b, keeping  a  and  x  constant. 

c. Double x, keeping  a  and  b  constant. 

4. For each of the following mathematical relations, state what happens to the value of y when the value of x is halved. (k is a constant) 

a. y = kx 

b. y = k/x 

c. y = k/x2 

5. We have a cylindrical container A as illustrated in the figure. A second container B has the same shape as A, but the length scale, in all three directions, is larger by a factor of 1.80. Answer the following questions by using appropriate scaling ratios only. Show the final results in decimal form.

a. How will the circumference C of container B compare with that of container A, that is, what is the numerical value of the ratio CB/CA?

b. How many times larger is the cross-sectional area of B (i.e. the area of the base of B) than the cross-sectional area of A?
6. A replica is made of a statue of a man on horseback. The total volume of the replica is 0.51 the volume of the original.

a. How does the length of the man’s arm in the replica compare with the length of the arm in the original?

b. How does the total surface area of the replica compare with the total surface area of the original?

7. The earth has an equatorial radius of 3963 mi. (There are 5280 ft in one mile.) Imagine a string wrapped around the equator of a perfectly smooth earth. Suppose we now add 15 ft to the length of the string and shape the longer string into a smooth circle with its center still at the center of the earth. How far will the string now stand away from the surface of the earth? Be sure to make your calculation in the simplest and most economical way.
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