Prelab 3: RC Circuits
	Name:
Click or tap here to enter text.
	Date:
Click or tap to enter a date.


RC Circuit
[image: A picture containing text, hanger, clock

Description automatically generated]The oscilloscope shows both the input (Channel 1, square wave, green) and output (Channel 2, blue) signals for the  Circuit on the right.   The scope display has been adjusted so that the rising edge (the OFF to ON transition) of the input is at the left edge of the screen.  The input is a square wave that transitions from 0V (middle of screen) to 2.5V.   You will need to note the time per division setting in order to know the scale for the horizontal axis.
[image: Graphical user interface

Description automatically generated]
Estimate the time constant .
Use the scope display to estimate the value of the  time constant .  In lab you will be able to use the cursor display of the scope to get a more precise result compared to estimating the scale here.  Enter your result for the time constant along with a description of how you found it below.
	Click or tap here to enter text.

Cutoff frequency of filter.
[bookmark: Dropdown2]If used as a filter, this circuit would act as a  filter.  What is the -3dB frequency of this filter?
	Click or tap here to enter text.

Find Unknown R and C
[image: Diagram, schematic

Description automatically generated]The circuit of problem 1 is modified by adding a  resistor (unlabeled in the adjacent schematic) as shown between the function generator and the original RC network.  The input signal from the function generator is changed to a sine wave and its frequency is modified until the phase difference between Channel 1 and Channel 2 is zero.  The image below shows the oscilloscope traces of the input (green) and output (blue).
[image: Graphical user interface

Description automatically generated]
Find the unknown resistance .
Using measurements of the input and output voltage amplitudes shown on the oscilloscope, calculate the unknown resistance  in the  circuit.  State your result and explain your reasoning below.
	Click or tap here to enter text.

Find the unknown capacitance C.
Now that you know the resistance  and the time constant  from problem 1, calculate the unknown capacitance .
	Click or tap here to enter text.

Phase Difference
A useful technique to determine the phase difference between two signals is to adjust the time per division calibration so that one trace covers exactly eight horizontal divisions on the scope screen.  Then, each division represents  in phase angle.  Most analog scopes have knobs that can be used to adjust both the vertical (volts/div) and horizontal (time/div) calibration continuously over a wide range.  These knobs click into a detent position labeled CAL where the calibration matches the value set by the volts/div or time/div knobs.  When they are not in the CAL position, the scope cannot be used to measure volts or time but is useful for this kind of phase measurement.  Unfortunately, most digital scopes like our ELVIS II do not have this feature.  
The oscilloscope trace on Channel 1 (green) in the figure below has had the time per division calibration adjusted to make one period of the waveform cover exactly 8 horizontal divisions as recommended above.  Actually, I had to cheat a bit to make this waveform.  I adjusted the frequency of the signal to make it cover 8 divisions on the time axis.  You normally wouldn't want to do this because you are interested in the phase difference at a particular frequency.   However, for the purposes of this question this screenshot will be fine.  With the horizontal spacing set at 8 divisions for one cycle then each division corresponds to 45° in phase angle.
[image: Graphical user interface

Description automatically generated]
Determine the phase difference between the two signals.  Enter your result and justification below.
	Click or tap here to enter text.
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