Notes

This instructor-guided activity is used as a review of linear equations as well as an introduction (or re-introduction in Math 96) to systems of equations. It assumes some knowledge of graphing, slope, y-intercept, etc..

I find it more meaningful to use actual values and let the students use calculators (if they need them) instead of using integers and losing the realism.

Procedure:

Students will be presented with two different gas stations, and will have to come up with equations to determine the price of gas at each. They will do this by first calculating a few values, then using that process to come up with a general equation for each. The equations will be graphed in order to see the “break-even point”, and this will be followed by a discussion of methods for finding solutions to systems of equations.

Modeling Gas Prices

You stop at the next intersection to get gas and find two gas stations across the street from each other. 

At the Valero station, the cheap stuff is $2.93 per gallon.

Across the way at the Arco station, you see that it is $2.79 per gallon, but you remember that they also charge a $0.45 convenience fee for using your debit card.

In groups of 3-4, your job will be to figure out which gas station would give you a cheaper fill-up. To help with this, calculate how much it would be for different gallon amounts. Start with 1, 2, and 5 gallons.

	
	Valero
	Arco

	1 gallon
	
	

	2 gallons
	
	

	5 gallons
	
	

	
	
	

	
	
	

	
	
	


Suppose we wanted to find out the price at each gas station for any amount of gas, g. Come up with an equation for Valero and one for Arco. To help with this, think about how you calculated the dollar amount in the chart above.

To complete the picture, let’s graph each equation on the same set of axes. What information will the x-axis represent? What information will the y-axis represent? Identify the slope and y-intercept of each equation, then graph each one. Don’t forget to label each line so you can tell which is which.
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It looks like Valero is cheaper up until somewhere around 3 gallons. After that, Arco is the cheaper option. The point at which the price is the same (somewhere around 3 gallons) is called the solution to the system. Graphing the system is one way that we can find the solution. The downside to graphing is that sometimes it’s difficult to see exactly what that solution is.

To find an exact solution, we use the substitution or elimination methods.

