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I. Abstract


[Insert Abstract Text here.  

Make sure that your Abstract directly and succinctly gives the results of your experiment.  Were the experiment objectives met?  If so, briefly describe how the objectives were met, and include numerical data to support your findings.

The abstract should include all pertinent results of the experiment, and yet remain concise.  A great deal of work should go into producing a well-written abstract.  Over time, writing an abstract will become easier.

The abstract should be limited to this one page.]

II. Data


[Insert Data here.  

This section should include any data reduction and sample calculations.  For this, it may be necessary to use the Equation Editor feature.  (From the menu bar: Insert > Object > Microsoft Equation.)  You should explain any data reduction steps that are not straightforward.  For example, if you decided to compare your data to a theoretical physical model then an explanation of your steps is warranted.

In addition, this section will also usually include a linked data icon to an Excel worksheet.  To create this linked icon, follow these steps:

1. Put your finishing touches on your data analysis within the Excel worksheet and save the Excel workbook.

2. Open both the Word document (that is, this document) and the Microsoft Excel workbook that contains the data you want to create a linked object from.

3. Switch to Microsoft Excel, and then select the entire worksheet by clicking on the small gray square between the top-left row and column headings.  Be sure that all your data (including all graphs and charts) are placed on one worksheet!
4. Click the Copy button on the Excel toolbar.

5. Switch to the Word document, and then click where you want to insert the linked object.

6. On the Edit menu, click Paste Special….

7. In the windows that appears do the following:

· Click the Paste link radio button.

· In the As box, select the Microsoft Excel Worksheet Object option.

· Place a check in the Display as icon box.

· When the above is done, click the Ok button.

An Excel Worksheet icon should now appear in your Word document.  Double clicking on this icon will open the Excel worksheet with your stored data.  Before turning in your lab report to your TA, make sure that the link works and that the correct data is linked!  Even though your worksheet is displayed in the Word document, its information is stored in the Microsoft Excel workbook. Whenever you edit the data in Microsoft Excel, Word can automatically update the worksheet or chart in your document.  Make sure that an electronic copy of the Excel worksheet file is also turned into your TA.]

III. Error Analysis


[Insert Error Analysis here…]

IV. Questions


Each member of the group should print out this section and answer the questions individually.  A hard copy will be handed in and your TA will grade each student’s work.  It is not necessary to answer the questions using Word and the Equation Editor – working in pencil will do fine.

1.)  i. What quantities can be measured by an oscilloscope?

ii. The frequency and period of a sine wave are measured in what units?

2.) Show that 
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 has units of time.  Recall 
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3.) Use Equations 2 and 9 to show that the voltage across capacitor is 
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 while the capacitor is charging.

4.) i. Show that the time necessary for the capacitor of an RC circuit to charge to 98 % of the input voltage or discharge to 2 % of the input voltage is ~ 4RC. You can show this theoretically using Equations 11 and 14. 

       ii. Is the characteristic time constant the same when the capacitor is charging and when it is    discharging? .

5.)  Describe the voltage response of the capacitor of an RC circuit to a square wave whose half-period is  i. Significantly smaller than 4RC.

ii. Significantly greater than 4RC.

6.) A square wave is input into an RC circuit allowing the capacitor to charge and discharge.  The input voltage, 
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, and capacitor voltage, 
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, are shown below in the left image.  How would the input frequency need to be changed to get 
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 to look like the image on the right?  Can you think of two other ways to alter the circuit that would cause 
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 to look like the right image?
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