Writing Linear Functions
1)  The pressure p of water on a diver’s body is a linear function of the diver’s depth, x.  At the water’s surface, the pressure is 1 atmosphere.  At a depth of 100 feet, the pressure is about 3.92 atmospheres.
a) Write a linear model which expresses the pressure p on a diver as a function of his depth, x.

b) Compute the pressure at a depth of 60 feet.

2)  When the Celsius temperature (C) is 0 degrees, the corresponding Fahrenheit temperature (F) is 32 degrees.  When the Celsius temperature is 100 degrees the corresponding Fahrenheit temperature is 212 degrees.
a) Write a linear model which expresses Celsius temperature as a function of Fahrenheit temperature.

b) Write a linear model which expresses Fahrenheit temperature as a function of Celsius temperature.

c) Solve the equation that you wrote in part “a” for F.  Compare that to the equation that you wrote in part b.  How do you think these two models are related?

3)  Mile markers on Interstate Highways often start at 0 miles at the beginning of the highway.  At 12:15 PM the Jones family was a mile marker 37.  At 3:35 PM the family passed mile marker 227.  
a) Write a linear model which represents the Jones family’s distance from the beginning of the highway (D), as a function of the number of hours they have been driving since 12:15. (H)

b) What is the slope of this linear model?  What is the physical significance of the slope?

c) What is the “y” intercept of this model?  What is its physical significance?
4)  Speedy Plumbing Service computes their final bill as the total of a charge for a service call plus charge for parts plus a charge for labor.  The Smith family had a minor plumbing service performed by Speedy Plumbing Service.  The plumbers worked for three hours but did not need any parts.  The total bill came to $364.95, which included a charge for the service call plus a charge for labor.  Later that same year, the Smith family had a major leak. Speedy Plumbing service came out and fixed the leak.  They spent 12 hours and did not charge for any parts.  The bill came to $1219.95 this time.
a) Write a linear model which represents the total bill (C)  in terms of the number hours spent (T).

b) What is the physical significance of the slope in this linear model?

c) What is the physical significance of the “y” intercept in this model?
5)  The boiling temperature of water is a roughly linear function of the altitude above sea level.  Water boils at 212 degrees Fahrenheit at sea level ( 0 feet altitude) and at 205.89 degrees Fahrenheit at an altitude of 3250 feet.
a) Write a linear equation which expresses the boiling temperature of water (T) as a function of the altitude  (A). 
b) From this model predict the boiling temperature of water in the foothills of Albuquerque. (assume 5280 feet above sea level).

c) From this model predict the altitude at which water would boil at 200 degrees Fahrenheit.

Answers:
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