Graphical Analysis - Linear
Software Sample Experiment Software – Graduated Cylinder
Instructor’s Notes 
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OVERVIEW

Graphical analysis is the process of taking experimental data, making a graph, and plugging the values from the graph (including the slope and y-intercept) into the slope intercept form of a linear equation. This will generate an equation relating the two variables from the experiment, assuming that there is a relationship. 

The software simulates an experiment that illustrates graphical analysis using the two variables of volume and height from a liquid poured into a large graduated cylinder. You can use an actual graduated cylinder and do the experiment “live.” Take the large graduated cylinder, preferably with the markings worn off, and attach a cm tape along the side. Make sure that the tape starts above the bottom of the cylinder. Have students come up, measure out 100 cm3 of colored liquid into the graduated cylinder, measure the height using the cm tape, and repeat several times. Make a graph placing the volume on the y-axis which will yield a straight line. Find the slope and y-intercept and place all of the graph values into the slope intercept form linear equation y=mx+b. The equation should be similar to that in the simulation: 

V = (780 cm2) + 40 cm3. 

Students should be able to see that this is the equation for the volume of a cylinder, 
V = Ah. You can measure the diameter of the graduated cylinder and calculate the area to show that the slope and the area are the same. Next, ask why there is a y-intercept in the derived equation. Some students will realize that the tape was not placed at the bottom of the cylinder. So, when the cylinder is filled to the zero point, there is 40 cm3 of volume. You can then fill the graduated cylinder to that level and measure it to show that it is true. 

I like to emphasize that graphical analysis requires no theory. We don’t need to know anything about the variables involved except how to measure them. The experimental data will lead us to the correct relationship. Graphical analysis is an empirical method, one that utilizes no theory and is entirely experimental. 

INSTALLATION

The files are all included in a zip file.  The files are as follows:

GraduatedCylinderExperiment.exe
System Requirements: PC Computer with Windows XP or later

InstructorsNotes.docx (this file)
Homework.docx – homework
Homework_Key.docx – homework key
Vvsh.xls – Excel file of experiment graph
Vvshgraph_slope.jpg – jpg file of experiment graph
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TERMS OF USE

Copyright 2013 Multimedia Science.  All rights reserved.

Purchaser may duplicate materials for use with all students in their classes only.  Purchaser may modify materials but must retain the original copyright notices. None of these materials, even if modified, can be used for commercial purposes or placed on public networks or on the Internet.

Purchaser may install software on one computer at school, one computer at home, and 10 or less in their classroom for use by purchaser and their students only. By buying a second license, purchaser may install software on one computer at home, one computer at school, and all computers in their classroom for use by purchaser and their students only. For computer lab installation or school site licenses, please contact Multimedia Science at mmscience@comcast.net
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