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I.  Purpose. 

1. Review the use of the Scope Probe for measuring current through the branches of a circuit 
2. Introduce more complex AC series/parallel circuits 

 
II.  Equipment. 
 
 Circuit Simulator Applet 
 An introduction to the Circuit Simulator Applet 
 
III.  Pre-lab Calculations. Show all work.              
 
Step One:  Total impedance 

 
□ Given the following circuit. Frequency is 7000 Hz.  Assume the inductor has a real value of 

resistance of 80 ohms. 
 

 
Figure 1 

 
 
 
 
 
 

http://www.falstad.com/circuit/circuitjs.html
http://bait-consulting.com/publications/circuit_simulator_manual.pdf
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□ Compute the "Z2ND" Impedance circled by the dotted line.  Compute the total impedance of the 

circuit. 
                                                            

ZC = _______________ 
 

ZL = 80 + j_________ 
 

Z2ND = _______________ 
 

ZT = _______________ 
 
Step Two:  Current Calculations. 
 
□ Using Ohm’s law, the source voltage (ES) and the predicted total impedance (ZT), calculate the 

current at the ac power source. 
 
 

IS =  ______∠______ 
 
Assuming that the ac power source ES has zero phase angle, is IS leading or lagging ES? 
 

Leading   Lagging 
 

Does the circuit overall appear Resistive, Capacitive, or Inductive? 
 

Resistive  Capacitive  Inductive 
 

□ Use the current divider rule to determine current I1, I2, and I3          I1 = ______∠______ 
 
 

I2 = ______∠______ 
 

 
I3 = ______∠______ 

 
Step Three:  Instructor or lab assistant verification that pre-lab calculations are complete. 
 

______________________________ 
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IV. Lab Procedure.  Time Required: 45 minutes.  Check-off each step as you complete it. 
  
Step One:  Construct the AC series parallel circuit 
 
□ In the Circuit Simulator Applet, construct the ac series/parallel circuit in Figure 1.  Be sure to use 

the non-polarized capacitor, which is the first option on the menu of Passive Components. 
NOTE:  It is important to draw the voltage source by clicking and dragging the cursor up and the 
components in the manner discussed in the Intro to Scope Function Lab.  If this is not done correctly, 
your phase angles will be 180o different from the Pre-Labs. 

 
□ Set the voltage source to output a sine wave with VP = 7.07 V at 7000 Hz. 

 
Step Two:  Determine Source Current 
 
□ Change “Simulation Speed” to approximately 80% red. 

 
□ Change the “Time step size(s)” to 5 nanoseconds (n).   

 
□ Select “View in Scope” for Es. 

 
□ In Scope Properties, change “Scroll Speed” to 20 µS/div. 

 
□ In Scope Properties, under “Plots”, select “Show Current” and “Show Voltage” if your default 

setting does not already have both selected. 
 

□ Determine the time difference between ES and IS. 
Refer to Step 3 of the Intro to Scope Function Lab for a refresher on how to perform this task. 

 
Δt = __________ 

□ Determine the phase difference between ES and IS. 
 

 
 

θ = _________ 
 
□ In Scope Properties, under “Plots”, unselect “Show Voltage” to view only the current and find its 

RMS value.  This is the magnitude of the phasor of IS.  Since ES is the reference voltage, its 
phase angle is zero degrees.  Then the phase of IS will be negative if it lags ES or positive if leads 
ES. 
Refer to Step 2 of the Series AC Circuit Lab for a refresher on how to perform this task. 

 
IS = ______∠______ 

 
□ How does this value of IS compare to the values calculated in the pre-lab section? 
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Exact__________ Very close__________ Very Different_________ 

 
Step three:  Determine branch currents I1, I2 and I3.  This will be done similarly to Step Two, but the 
phase angle will be measured relative to phase angle of IS.   
 
□ “View in Scope” I1 (that is through R2).  Combine scopes. 
 
□ Determine the time difference between IS and I1. 

 
Δt = __________ 

 
□ Determine the phase difference between IS and I1. 

 
 
 

 
∆ θ = _________ 

 
 
□ Measure the RMS current through R2 and write I1 in phasor form.  Remember the angle is 

measured relative to phase angle of IS. 
 

I1 = ______∠______ 
 
How does this value of I1 compare to the values calculated in pre-lab calculations? 

 
Exact__________   Very close__________ Very Different_________ 

 
□ “View in Scope” IS and I2 (that is the current through the 0.1µF capacitor).  Combine scopes. 

 
□ Determine the time difference between IS and I2. 

 
Δt = __________ 

□ Determine the phase difference between IS and I2. 
 
 

 
∆ θ = _________ 

 
□ Measure the RMS current through the capacitor and write I2 in phasor form.  Remember the 

angle is measured relative to phase angle of IS. 
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I2 = ______∠______ 
 
How does this value of I2 compare to the values calculated in pre-lab calculations? 

 
Exact__________   Very close__________ Very Different  
 

□ “View in Scope” IS and I3 (that is the current through the 47 mH inductor).  Combine scopes. 
 
□ Determine the time difference between IS and I3. 

 
Δt = __________ 

□ Determine the phase difference between IS and I3. 
 
 
 

 
∆ θ = _________ 

 
□ Measure the RMS current through the capacitor and write I3 in phasor form.  Remember the 

angle is measured relative to phase angle of IS. 
 

I3 = ______∠______ 
 
How does this value of I3 compare to the values calculated in pre-lab calculations? 

 
Exact__________   Very close__________ Very Different  
 

□ Applying Kirchhoff's Current Law to the circuit to prove that  
 

 1 2 3SI I I I= + +   

.                
          IS = ______∠______ 

 

How does this value of IS compare to the measured value above? 
 

Exact__________   Very close__________ Very Different_________ 
 
Step Four:  Circuit Submission 
 
□ If required by your instructor, save the circuit to your computer and submit the circuit text file to 

your instructor for lab credit. 
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