Algebra 1B

11e Applications of Rational Functions

1) Pure water is mixed with 20 milliliters of 25% acid solution.   

a) How many milliliters of acid are in the original solution?

b) If you add 4 milliliters of pure water to your original solution, what is the percent of acid in the new concentration? How did you find this?

c) If your original 20 milliliters of 25% acid is changed to a solution of 10% acid, how many milliliters of pure water were added to obtain this concentration?

d) Write a function for the concentration, C, of acid in the mixture in terms of the amount, x, of pure water added.

e) Graph the concentration function, and explain what the behavior of the graph represents.

2) If a store owner wants to sell an item for $200.00, he can mark the regular price of the item as $250.00, which is a 25% increase, and then sell it at a 20% discount of the regular price.  In other words, the store owner increases the price by a certain percent and then advertises it at a discounted percentage to return the price to the original desired price.  
a) Show that taking a $200.00 item and increasing the price by 25% to obtain the regular price then reducing the regular price by 20%, will return the sale price back to the desired $200.00.

b) If the store owner increases the $200.00 price by 15%, how much of a discount should he/she advertise the item for in order to sell it at $200.00?

c) If the store owner wants to advertise the item for sale at a 40% discount and still sell it for $200.00, what percent should he/she mark up the price before the sale?
d) Write a function d(m) for this situation where m is the percentage of markup and d(m) is the sale percentage discount, always returning the price to the one the store owner originally planned.

e) Explain what the behavior of the graph represents.  Include the domain and range for your function and any asymptotes it may have.

3) The concentration C of a certain drug in a patient’s bloodstream t minutes after injection is given by



C(t) = 
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a) Graph this function. 

b) Determine the time at which the concentration is the highest.

c) What happens to the concentration of the drug as the time increases?

d) What is (are) the asymptote(s) for this function.  Explain the meaning of the asymptote(s).
e) What is the domain and range of this situation?  Explain.
4) The average cost function is defined as:   
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The cost function C (in thousands of dollars) for printing x textbooks (in thousands of units) was found to be C(x) = 0.25x3 + 0.58x2 + 9x + 78.5

a) Find the average cost function for printing the textbooks.
b) Graph the average cost function.

c) What is the average cost of printing 12 thousand textbooks per week?

d) Find the number of textbooks that should be printed to minimize average cost. What is the minimum average cost?

5) The United States Post Office has contacted you to design a closed box with a square base that has a volume of 5,000 cubic inches.  

a) Draw a picture of the situation

b) Does the height have to be the same dimension as a side of the square base?

c) Find a function for the surface area of the box

d) What are the dimensions of the box that minimize the surface area?

e) Why would the post office want to minimize the surface area of the box?

6) A company manufactures aluminum cans in the shape of a cylinder with a capacity of 250 cubic centimeters.  The top and bottom of the can are made of an alloy that costs 0.04 cents per square centimeter.  The sides of the can are made of material that costs 0.03cents per square centimeter.

a) Express the cost of material for the can as a function of the radius r of the can
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b) Find the least cost
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