The Orange Juice Problem
Building and understanding linear equations
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Scale suitable for weighing 0-32 oz (0-1000 gms), Orange Juice (sufficient for filling vessel), Vessel (in this case a plastic drinking class)

Demonstration

Introduce the problem, ie “Today we’ll find out how much orange juice weighs (per cup, by actually measuring it. To do this…”

Construct  a table (T-chart) to hold the data.

Using the same vessel(cup), measure in various amounts of orange juice (for instance, ½, 1, 1 ½, 2 cups) weigh the partially filled vessel, and record the data in a table. Do not measure the empty cup.
Student s construct graphs of the data points. Do points lie on a line? Why?

Students construct line and determine its slope. What is the physical meaning of the slope?

Students determine the y-intercept for their lines. What is the physical meaning for the y-intercept?

If there is 0 orange juice in the cup, what are you weighing?

Now we know the slope and the y-intercept. Students determine the equation of the line.

How much does the cup weigh? How much would the cup and 3 cups of OJ weigh?
The Orange Juice Problem

Victoria has a bottle that contains 2 cups of orange juice. She pours out different amounts into a measuring cup and records the weight. Here are the amounts she recorded:

	Number of cups (in measuring cup)
	0.5
	1
	1.75
	2

	Weight (ounces)
	7.5
	12
	18.75
	21


a. Draw a graph showing the weight versus the number of cups in the measuring cup. 

b. Find the slope of the line you drew in part a. Is the slope positive or negative?

c. What does the slope represent?

d. Where is the y-intercept? 

e. What is the meaning of the y-intercept?

f. Represent the relationship between the number of cups and weight using the graph. (Find a formula)

g. Determine the weight at 33 cups.

The Orange Juice Problem
Lesson: Slopes, Rates of Change, and the y-Intercept

Audience: 8th grade - Algebra

Objectives: 

Understanding the rate of change of a set of data.

Drawing a graph using a given set of data. 

Finding and interpreting the meaning of the y-intercept. 

Using a graph to determine the y-value given an x-value.

Finding a linear equation fitting the data.

Materials:

Plastic cups, orange juice problem worksheet (from Foundations for Algebra, CPM), Scale, orange juice, measuring cup, graph paper.

Review: Students use a sample problem to discuss the following topics:

Slope intercept equation, Independent/dependent variables, y intercepts, positive/negative slopes.

Activities:

1) Cup activity

2) Orange juice problem: Students work in pairs to complete the worksheet. 

Discussion questions:

What is the meaning of the y-intercept?

How much does the cup weigh?

Given a set of data points, can you determine the y-value, using a graph and using an equation?

How do you find the x-intercept? Is it always appropriate to include it in a graph? 

