
   




I. Internal Resistance of the Battery

1. Use the discrepancy between the two terminal voltages measured for the battery to compute its internal resistance.

II. Action of the Inductor

2. Consider the sudden jump in the graph when the switch is opened.
a. Explain the physics of what is happening here. Make a note of what currents are flowing right before the 

switch is opened, and what effect the inductor will have immediately after it is opened.

b. Why does the sign of the voltage difference change?

c. Compute what you would expect the peak voltage of that jump to be, and compare it with the peak in the 
graph. Can you think of a reason why these values do not match?  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3. Obtain the time constant of the circuit.
a. Fill-in the third column of the table with appropriate calculated values which result in a graph vs. time that we 

expect to be a straight line. 

b. Make a plot of your computed third column numbers vs. time, and insert a best-fit line. You have a number of 
alternatives at your disposal for making this plot:
• Use this online graphing calculator. You can plot points by typing them into the left panel as a series of 

ordered pairs: (1.2, 3.4), (–2.3, 6.0), etc. Then in the upper-right corner you can click the "share your 
graph" icon, which will allow you to print it (or use the print function to directly create a pdf document), 
or export it to a png document, which is then converted to a pdf document for submission to Gradescope. 
Google sheets can also be used, though it is a bit more work to create a plot.

• A pdf of graph paper is provided with this document, which you can print (then plot and scan) or digitally 
edit.

• Any graph paper, or just blank paper and careful use of a ruler (this should be your last resort).

c. Use the best-fit line to extract the time constant of the circuit.

4. Compute the inductance of the inductor from the time constant and other data available.

0.0000 3.113

0.0001 2.376

0.0002 1.815

0.0003 1.388

0.0004 1.061

0.0005 0.813

0.0006 0.624

0.0007 0.478

 (volts)ΔV (sec)t

https://www.desmos.com/calculator

