Math 176: Modeling with Functions

Strategy for Modeling Word Problems Using Functions

1. Read the problem carefully several times, and think about the given facts and any unknown quantities.  What quantity are you trying to model?  
2. If possible, sketch a picture or diagram and label it appropriately, introducing variables for unknown quantities.  Words such as what, find, how much, how far, or when should alert you to the unknown quantities.

3. Assign a variable to the quantity to be modeled.  For example, A = Area, V = volume or C = cost.

4. Write down any equations or relationships between the variables in the picture/diagram given in the problem.  Also, write down any formulas needed to compute the variable to be modeled as a function.  For example, A = LW or V = LWH.

5. Express the quantity to be modeled (from #3) as a function of ONE of the other variables.  You may need to use one or more of the “relationships” or equations from #4 to write the function in terms of ONE variable.

6. Use your new function to answer the remaining questions given.  If you are asked to find a maximum or minimum value, graph the function and look for a local max or min.  If the function is quadratic, you can find the answer exactly by finding the vertex.  If the function is NOT quadratic, use your graphing calculator to find the max or min value.

7. Make sure that you answer all questions asked in the problem using the appropriate units.

1. A poster is 10 inches longer than it is wide.  Find a function that models its area A in terms of its width w.

2. A farmer with 500 ft of fencing wants to enclose a rectangular area and then divide it into 3 pens.  To save on the amount of fencing needed, one side of the enclosure will be the farmer’s barn.  See the diagram below.  Find the dimensions of the rectangular enclosure with the largest area.



3. An open box with a square base is to have a volume of 12 ft3.
a. Find a function that models the surface area of the box.

b. Find the box dimensions that minimize the amount of material used.

4. A 6ft man is standing near a street lamp that is 15ft tall.  The street lamp casts a shadow of the man of length L.  Find a function that models the length L of his shadow in terms of his distance d from the base of the lamp post.

6. A ball is thrown across a playing field.  Its path is given by the equation 
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 , where x is the distance the ball has traveled horizontally, and y is its height above ground level, both measured in feet.

a. What is the maximum height attained by the ball?

b. How far has it traveled horizontally when it hits the ground?
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