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Math Modeling
From Illuminations
Introduction to Topic: Linear Models
The first step in exploring linear data is understanding the data. For some relations there is clearly an independent, or operating, variable and a dependent, or response, variable — for example, time and distance. The choice when fitting lines does not always depend on the physical relation between the operating and response variables. It is often more important to know which of the two is to be predicted. If, for example, students investigate the relationship between the temperature and the number of times a cricket chirps in a given period of time, there is a linear relationship. Clearly, the temperature determines to a large extent the rapidity with which crickets chirp, not the other way around. If the students want to predict the temperature by counting chirps, however, the better prediction would come from using the number of chirps as the independent variable and the temperature as the dependent variable.

 
Oil Changes and Engine Repair
The table below displays data that relate the number or oil changes per year and the cost of engine repairs. 


Use the Line of Best Fit Tool to graph the data. This is found at the website. Follow the directions given in the instructions…or listen to your teacher. 

Try to find the line of best fit. Find the line that best represents the data by trying to get a line ina direction and orientation that puts roughly an equal number of points above and below the line you choose. When satisfied, click on the computer model and see how close you are. Write the equation the computer finds for you. Use variables that are appropriate.
Define the variables:
Let ___= Cost of Repairs    and     ____ = Oil changes per year

Computer model: ______________________________

Slope=________,  What does this value represent?

y-int=_________ What does this value represent?

Question:   "What is the change in the cost of repairs for each oil change?" answer this for YOUR computer model equation found. Answer should be in the form of a sentence.


Sample response: A rate of change (or slope) of ‑65 indicates that for each additional oil change per year, the cost of engine repairs will tend to decrease by $65.
Question: “What does the x-intercept represent?”  Is it reasonable ?  ( answer should be given with respect to the  setting or context of the problem)
Question: If you change your oil 5 times per year, how much would you expect to pay for repairs? (show how you can use your equation to answer this question)
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Sample graph:
