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	Program Information
	[Lesson Title]
How Much Will I Spend on Gas?

	TEACHER NAME
Paula Mullet
	PROGRAM NAME
Cuyahoga Community College

	
	[Unit Title]

Consumer Economics
Functions

	NRS EFL 
4
	TIME FRAME
Two, 90 minutes classes 


	Instruction 
	ABE/ASE Standards – Mathematics

HYPERLINK "https://www.ohiohighered.org/sites/ohiohighered.org/files/uploads/able/reference/standards/FY15%20CCRs-Ohio%20ABE%20ASE%20Standards.pdf" \h

	
	Numbers (N)
	Algebra (A)
	Geometry (G)
	Data (D)

	
	Numbers and Operation
	
	Operations and Algebraic Thinking
	
	Geometric Shapes and Figures
	
	Measurement and Data
	

	
	The Number System
	
	Expressions and Equations
	A.4.9
	Congruence
	
	Statistics and Probability
	

	
	Ratios and Proportional Relationships
	N.4.9

	Functions
	A.4.14
	Similarity, Right Triangles. And Trigonometry
	
	Benchmarks identified in RED are priority benchmarks. To view a complete list of priority benchmarks and related Ohio Aspire lesson plans, please see the Curriculum Alignments located on the Teacher Resource Center.

	
	Number and Quantity
	
	
	Geometric Measurement and Dimensions
	
	

	
	
	
	Modeling with Geometry

	
	

	
	Mathematical Practices (MP)

	
	
	Make sense of problems and persevere in solving them. (MP.1)
	· 
	Use appropriate tools strategically. (MP.5)

	
	
	Reason abstractly and quantitatively. (MP.2)
	
	Attend to precision. (MP.6)

	
	X
	Construct viable arguments and critique the reasoning of others. (MP.3)
	X
	Look for and make use of structure. (MP.7)

	
	· 
	Model with mathematics. (MP.4)
	
	Look for and express regularity in repeated reasoning. (MP.8)

	
	LEARNER OUTCOME(S)
· The students will use the current and future price of gasoline to construct T-charts, write algebraic equations, and plot the equations on a graph.

	ASSESSMENT TOOLS/METHODS
· Students will demonstrate an ability to develop and understand a T-chart, graph and equation by constructing each model and explaining their meaning.

	
	LEARNER PRIOR KNOWLEDGE
· Basic understanding of gas prices and what is meant by miles per gallon (mpg), found at Pumped Up Gas Prices.


	
	INSTRUCTIONAL ACTIVITIES 
1. Discuss with students the current gasoline price and what they expect to happen to gas prices in the future.  Ask students about how much they are spending on gas each month and how many miles the car they are driving gets per gallon?   Students may need to research this information by actually calculating their mileage on the handout How Do I Find My Gas Mileage? or by visiting Fuel Economy.  This web site lists the in-city and highway mileage for 1985 or newer vehicles.  If using this site, students will need to decide what type of driving they do during a month (city or highway) and estimate their car’s mileage.
2. Using $3 per gallon as the price of gas, construct, with the class, a T-chart showing the relationship between the number of gallons purchased(x) and the total cost of the gas(y).  See T-Chart Illustration for an example.   As a class, look at the T-chart that was constructed.  Give the students time to discover the relationship between the number of gallons purchased(x) and the total price of the gas(y).  Express this relationship verbally (The number of gallons purchased times $3 will equal the total cost.).  Discuss how this relationship can be written as an equation as a function of x?  (3x=y or y=3x)
3. Next, with the students, graph the relationship/equation the class discovered during Step 2.  The How to Graph a Linear Equation in 5 Quick Steps, a student resource, provides basic guidelines for graphing equations.  Help the students determine appropriate intervals and labels for the x and y axes and a title for the graph.  Plot several points together and then let the students plot the remainder of the points.  Draw a line passing through the points and label the line with the equation written in Step 2.  
4. Discuss with the students how many miles they drive each month.  Share with the class that many people drive about 1,000 miles in a month.  Why might their personal mileage be more or less?  Discuss how they could calculate how many gallons of gas they will use to go 1000 miles or their personal mileage for a month.  (Dividing the miles driven in a month by the miles their car gets per gallon of gas will give the student the number of gallons of gas they will need to purchase to drive their car for a month.  Help the students calculate this amount.  Use the graph the class and each student made to calculate their monthly fuel cost.  How could they calculate the cost of driving their car for a year?  (Monthly cost times 12 = yearly cost)  Ask the students to share their results with the class.  What might they do to spend less on gas?  (If the activity is to be done in two classes, this is a good stopping point.  Be sure to collect the class work for the next class.)
5. Provide an opportunity for the students to practice this skill.  Ask small groups of students to construct additional T-charts showing the relationship between the gallons of gas purchased and total cost.  Gas costs might be $2, $4, or $5 per gallon.  Allow students to decide what price per gallon of gas they would like to use.  Have the students write the equation for the data on their T-chart.  Have the students graph the points on their additional T-charts ($2.00, $4.00, $5.00 or per gallon).  Plot at least one of the data sets on the same graph as the first equation (3x=y).  Be sure each line is labeled.  Assist the students as needed.
6. After the students have 2 equations plotted on their original graph, ask the students to make a list of what information they can learn from the graph.  Possible answers might include: How much will be spent on gasoline in a month.  The difference in monthly cost between gas costing $3 and $5.  etc.
7. To assess student understanding of constructing a T-chart, writing an equation, and creating a graph, use the price of gas in countries around the world.
Construct T-Charts and graphs comparing gas prices for one year in the US and another country.  Share what you have learned with the class.

	RESOURCES
Student copies of How Do I Find My Gas Mileage? (attached)

Computers with Internet access for student use

Find and Compare Cars. (n.d.). Retrieved from http://www.fueleconomy.gov/feg/findacar.shtml
T-Chart Illustration (attached)

Student copies of How to Graph a Linear Equation in 5 Quick Steps (attached)

Graph paper – 40x30 paper is included at the end of the lesson 
Colored pencils for student use
Calculators for student use
How to Calculate Your MPG. (n.d.). Retrieved from http://www.fueleconomy.gov/mpg/MPG.do?action=calcMPG
Extension activity:
Bloomberg Gas Price Ranking. (n.d.). Retrieved from http://www.bloomberg.com/graphics/gas-prices/#


	
	DIFFERENTIATION
· Work with a partner to complete T-Charts and graph data.
· Provide additional teacher assistance as needed.

	Reflection
	TEACHER REFLECTION / LESSON EVALUATION
The lesson can reinforce world geography when students use the web site to find foreign gas prices.  Use current gas prices for your area when you construct your charts.


	
	ADDITIONAL INFORMATION
Relate this activity to the cost formula found on the GED Test formula sheet [Total cost = (number of units) x (price per unit)].  Discuss how the formulas they discovered relate to the total cost formula.  This is the second in a series of lessons on gas prices. Pumped Up Gas Prices is the first lesson, and What Car Should I Buy? is the third lesson



[image: image1.png]How Do I Find My Gas Mileage?
Finding the number of miles you get on one gallon of gas can be done by following these 6 steps and using the equations at the bottom of the page.
Step 1 - Next time you go to fill up your car with gas, write down the reading on the odometer (gauge that tells how many miles you have driven) in your car.  
Odometer reading #1 _________________
Step 2 - Fill up your car with gas.  
   **You must fill up the tank until the pump clicks off or this method will not work**
Step 3 - Drive your car as you normally would until you need to fill up the gas tank.
Step 4 - When you arrive to buy gas, record the reading on the odometer.  In addition, record the amount of gas you purchased for your car.  This amount is on the gas pump.  
Odometer reading #2 __________________
Gallons of gas put in the tank ___________
Step 5 - Subtract the first odometer reading from the second reading (smaller number from the larger number).  This is the number of miles you drove on the tank of gas.  (See equations at the bottom of the page)
Step 6 - Take the number of miles you drove on the tank of gas and divide this number by the number of gallons of gas you put in your tank.  You will want to use a calculator to do this.  Your answer will be the number of miles your car will go on a gallon of gas or the mpg for your car.
Reading #2 – Reading #1 = Miles traveled
_________ - ___________ = _________________
Miles traveled ÷ Gallons of Gas = miles per gallon (mpg)
____________ ÷ ____________ = ______________
How Do I Find My Gas Mileage? Handout
T-Chart Illustration
	 Gallons purchased (x)
	Total gas cost (y)

	1
	$4.00

	2
	

	5
	

	10
	$40.00

	25
	

	50
	

	75
	


40x30 Grid
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


How to Graph a Linear Equation in 5 Quick Steps
Step 1 – Construct a T-chart of Values
Using your equation, construct a T-chart of values if one has not been done already.  Substitute some simple numbers into the equation for x or y.  If x=1, what is y?  If x=10, what is y?  If y=0, what is x?  Each pair of values in your T-chart will become a point on the graph. (See illustration 1 for an example of a T-chart)
Step 2 – Decide on the interval for each axis
Before starting the graph, look at the T-chart to determine the highest value for y found on the chart.  Look at the values needed for x.  Using graph paper, count the number of lines on the x and y axes.  Use these numbers to determine the intervals on each axis.  (If you use the graph paper at the end of this lesson there are 30 spaces on the x axis and 40 spaces on the y axis.)  If the largest total cost/y value that needs to be graphed is $80 and there are 40 lines on the y axis, let each line on the y axis represent $2.  The number of gallons of gas/x value that goes with $80 is 20.  There are 30 lines, so to make it simple one line will equal one gallon.  Be sure the students realize they do not need to put a number next to every line.  For example, the x might be labeled on every 5th line (five gallons) and the y axis might also be labeled on every 5th line (or $10).  This is a good step to do in pencil.  That way if the interval you selected did not work out, the numbers can be erased any you can start over.
Step 3 – Label each Axis
Decide what labels need to be added to the x and y axis.  What do the numbers on the x-axis represent?  What do the numbers on the y-axis represent?  Usually the labels will match the descriptions/labels of x and y on the T-chart.   (Note: When graphing equations involving elapsed time, time is traditionally represented by x)
Step 4 – Plot the points
Using each pair of points from the T-chart, plot the points on the graph.  Every point does not need to be plotted.  Just be sure you have at least 3.  Using a ruler, draw a line through the points you have plotted.  Write your equation next to the line.
Step 5 – Give the graph a title
Decide on a title for the graph.  Make sure it accurately represents what is being shown on the graph.  Does it explain the relationship between x and y?
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