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Lab F1:
Going through a Phase

Purpose

Phasors are the bread-and-butter of the sinusoidal steady 
state, so we need to be able to “measure phasors,” what-
ever that might mean.

Since phasors consist of just two pieces of information, 
the magnitude of the sinusoid and its phase relative to 
some other sinusoid, it seems logical that we need to be 
able to measure magnitude and phase!

Oscilloscopes are good at measuring magnitudes.  They 
are also good a measuring the time difference between 
two events.  So it sounds like our scope can do the 
whole job.

Objectives

We’ve got three objectives, all of which are related to 
“measuring phasors” using the scope:

 • Measure a phasor’s magnitude, which will gener-
ally be its peak amplitude (Vpeak as contrasted with 
Vpeak-to-peak)

 • Determine the phase relationship between two sine 
waves using the scope to get the time difference 
between them

 • Make phasor measurements on a simple R-C circuit 
and compare the outcomes to theory

Prelab

Before beginning this lab exercise, you should so some 
preliminary calculations for the circuit of Fig. 1:

 • Determine the phasor voltage Vo, stating both its 
magnitude ( Vpeak) and its phase (in degrees)

 • Determine the phasor current I1, both magnitude 
and phase

Equipment

You’ll need Mobile Desktop Studio and the Red Board 
with four clipleads attached (A2+, A2–, and AWG1 and 
its ground), plus the parts shown in Fig. 1.

Procedure

Here is a trick that will help your observations if you find 
the scope traces too jittery to deal with.  Go to DISPLAY 
OPTIONS -> AVERAGING and set the number of traces to 
average to, say, 8.  This tends to smooth out noise while 
enhancing the repetitive signal.

Voltage measurement

 1. Measure the actual resistance of the 2-kΩ resistor 
so we can use it to determine current.

 2. Build the circuit of Fig. 1 on your breadboard, 
including the connections to the Red Board.

 3. Launch the Function Generator and set its output 
to provide a 5-kHz sine wave with zero offset and 
a magnitude of 2.0 Vpeak-to-peak.
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 4. Set the Oscilloscope as follows:
  a. Channel 1 to 500 mV/div, DC, AWG1
  b. Channel 2 to 250 mV/div, DC, A2DIF
  c. Sweep to 20 µs/div

 5. Start the scope and you should have a display that 
looks something like Fig. 2 without the cursors.

 6. Enable the cursors and adjust two of them vertically 
as follows (see Fig. 2):

  a. Place the green long-dash cursor exactly on the 
first peak of the input voltage Vs and record this 
peak voltage.

  b. Place the blue long-dash cursor exactly on the 
first peak of the output voltage Vo and record this 
peak voltage.

 7. Adjust the horizontal cursors as follows (Fig. 2):

  a. Place the green long-dash cursor exactly on the 
beginning of the input voltage Vs.  This will be on 
the 0 vertical axis and against the left edge of the 
screen.

  b. Place the green short-dash cursor exactly on the 
next axis crossing of the input voltage.  This will 
be a downward-going crossing.

  c. Place the blue long-dash cursor in exactly the 
same place as you put the green one at the left 
edge of the screen.

  d. Place the blue short-dash cursor exactly on the 
first upward crossing of the output voltage Vo.

 8. Now use the data available from the cursors to 
calculate the phase angle of the Vo relative to Vs:

  a. From the green cursors’ time difference (“delta”), 
record the time thalf for half a period of Vs.  This is 
the time for 180° of the waveform.

  b. From the blue cursors’ time difference, record 
the time tdelay by which the output is delayed from 
the input.

  c. Calculate the phase angle as follows, noting that 
the result must be marked negative because the 

output occurs later than the input:

 

angle = −180o

tdelay
thalf

 9. Now record the output phasor Vo and compare it 
with the theoretical value you calculated in your 
prelab work.  If you have been careful placing the 
cursors, these should match well.

Current measurement

We are going to find the phasor current I1 by viewing 
the voltage across the 2-kΩ resistor, but this time we are 
going to use a little simpler way of measuring their time 
difference.

 1. Move the clipleads A2+ and A2– so they measure 
the voltage across the 2-kΩ resistor, + on the left.

 2. Position the blue long-dash cursor on the top of the 
new voltage sine wave and record its value.  Use 
this and the measured value of the 2-kΩ resistor 
to determine I1’s magnitude.

 3. Notice that the new voltage is happening sooner 
than the input, because it is already started when 
the input voltage begins.  This means it leads the 
input and hence has a positive phase angle.

 4. Measure its advance time as follows:

  a. Place the green long-dash cursor on the input 
voltage Vs at its first downward crossing, which 
should be in the middle of the screen.

  b. Place the green short-dash cursor on the current 
waveform I1 at its downward crossing just to the 
left of the middle of the screen.

 5. Now we have enough data to find the phase angle 
of the current if we note that the period of the 5.0-
kHz input T = 1/5000 = 200 µs.  This is the time 
for 360° of the waveform.

  a. From the green cursors’ time difference, record 
the time tadvance.

  b. Calculate the phase angle as follows, noting that 
its sign is positive because it leads the input:

angle = +360 tadvance
T

 6. Record the phasor current I1 and check to see how 
well it compares with the theoretical value.
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Results

The scope has provided a fairly direct way of measuring 
the magnitude and the phase of a phasor.  The only thing 
better than the scope would be a meter that measures 
both of these directly.

We measured phase by measuring the time by which a 
given waveform was either advanced or delayed relative 
to another.  We then used either the period of 360° or 
the half-period of 180° to determine how many degrees 
were represented by that time measurement.

Did your results come out as expected?

The End

Complete your lab journal to show all of your data and 
your conclusions.  Keep in mind that there is a Print but-
ton on the scope that you can use to get a screen shot 
of what you did.


