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Introduction

Many physics experiments involve finding out how one quantity is related to another. One way to explore relationships between physical quantities is to collect and analyze experimental data. The Ti-83 calculator provides a number of tools to help enter and analyze data. These include entering lists of data, fitting the data to a model, and plotting the data.

The exercises that follow are to familiarize you with the graphical analysis tools of the Ti-83 calculator. These activities also provide a review of the metric system and measurement techniques involving length, time, and mass.

Note: A summary of data analysis procedures for the Ti-83 can be found in the “Analyzing Data” section on of the last page. 

Equipment Required

-
Ti-82/83/85 graphing calculator

-
Graphical Analysis for Windows Software

-
Ti-GRAPH LINK

-
Pieces of copper wire

-
Laboratory balance’

-
Meter stick

-
Large-size rubber band

-
Calibrated masses and holders

-
Ring stand and clamps

-
String

-
Hanging mass

-
Stopwatch

Part A: Copper Wire Experiment

Instructions

I.
Measure the mass of each piece of copper wire to the appropriate precision and record these values in your lab notebook in a table.

2.
Find the lengths of each wire measured to the appropriate precision. Express these values in centimeters and record them in your data table.

3. You are expected to analyze your results with your calculator and the graphical analysis program.

Analysis

1.
Clear any existing lists from the Ti-82/83//85, and then enter the lengths in list L2 and the masses in list L1.

2.
Make a scatter plot of mass versus length. Be sure that mass is on the x-axis. 

3.
Perform a linear regression (LinReg) from the STAT CALC menu on your calculator. Identify and record the regression equation using the given formula, y=ax+b. Also record r, the correlation coefficient. This number measures the “goodness of fit” if the equation with the data. Graph the regression line and scatter plot together. The image could be saved the as a PlC variable to be printed later using Ti-GRAPH LINK. No need to save the image. You will not be using the computers on your tests. You will be expected to know how to use your calculator to determine the equations
4.
Import data into graphical analysis program and analyze.

a)
After the lists are entered into the data table, click on the graph in order to use the graphing selections and analysis.

 b)  In the Analyze menu, select Automatic curve fit. Choose a stock function that you believe may fit the data. See how close the fit curve fits your data. If the curve looks like a good fit click and the mean square error is close to zero (the closer to zero, the better the fit) then select OK Keep fit. The accepted value for the copper wire is either 80 ft/lb   or 199 ft/lb. You will need to change these units to cm/g in order to analyze your results and graph properly. Conversions 2.2 lbs/kg   2.54 cm/in
c)
In the Analyze Menu, select Tangent (a checkmark should appear next to Tangent. Make a note as to what happens on your graph. A slope value should appear for each data point (unless it is constant and it will not change).



Do the same for Examine and Interpolate. Make a note as to what each command does.
d) Be sure your graph has a title, has labels with units on the x and y axis. The Origin should be visible on the lower left of the graph. The dat should take up approximately ¾ th of the area of the graph. Save this file on the N public drive for future reference. 
e) Create a folder for your group in your class’s folder in N:\courses\Rod Physics\Student lab folders\       directory.
f) Do not save it to the computer's hard drive or it may be deleted!!!! When all graphs for an experiment are completed. they are to be copied and pasted into MS WORD and fitted to minimize printer use.


Answer the questions regarding the experiment in complete sentence and in the manner discussed in class. Your responses can be typed.

Part B: Pendulum Experiment

Instructions

1.
Attach a hanging mass to a string to make a pendulum. Attach the pendulum to a support with the center of the hanging mass a maximum of two meters below the pivot point.

2.
Pull the mass aside and release it. Use the stopwatch to determine the time required for 10 complete cycles. Divide the total by 10 to calculate and record the time for one cycle (called the period). Do this for at least four different string lengths measured to appropriate precision. Be sure to record the length and period for each trial.

Analysis

1.
Clear any existing lists from the TI-83 and enter the periods in list LI and the string lengths in list L2.

2.
Construct a scatter plot of string length versus period for your data with period on the x-axis.

3.
Perform a power regression (PwrReg), identifying the regression equation using the given formula, y=axb. Note the regression equation and correlation coefficient. Graph the regression line and scatter plot together. The image could be saved the as a PlC variable to be printed later using Ti-GRAPH LINK. Make a note but do not save your picture.

4.
Import data into graphical analysis program and analyze.

a)
After the lists are entered into the data table, click on the graph in order to use the graphing selections and analysis.

 b)  In the Analyze menu, select Automatic curve fit. Choose a stock function that you believe may fit the data. See how close the fit curve fits your data. If the curve looks like a good fit click and the mean square error is close to zero (the closer to zero, the better the fit) then select OK Keep fit. The accepted value for the pendulum constant is 25 cm/s2. You will need this in order to analyze your results and graph properly.

c)
In the Analyze Menu, select Tangent (a checkmark should appear next to Tangent. Make a note as to what happens on your graph. A slope value should appear for each data point (unless it is constant and it will not change).



Do the same for Examine and Interpolate. Make a note as to what each command does.

d) Save this file on your N public and/or H personal drive for future reference. Do not save it to the computer's hard drive or it may be deleted!!!! When all graphs for an experiment are completed., they are to be copied and pasted into MS WORD and fitted to minimize printer use. If a lab partner misses a class period or does not participate fully, their name should NOT be added on. If a group member is not participating completely, they can work by themselves and should turn in their own paper.

