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Lab F3:
Resonating with L and C

Purpose

Resonance is a phenomenon that can be observed in 
second- and higher-order systems.  If two energy-storage 
elements are set up in such a way that they can swap 
stored energy back and forth, that’s resonance.  A mass 
hanging on a spring is an example: the kinetic energy of 
the bouncing mass is swapped back and forth with the 
potential energy stored in the spring.

Inductors and capacitors store energy, so placing one of 
each in a circuit should produce resonance.  The circuit 
we are going to be using here is an RLC series circuit.  
Magnetic-field energy stored in the inductor and electric-
field energy stored in the capacitor swap back and forth 
as the circuit “resonates.”

But something else happens in our RLC circuit: energy is 
lost during each swap.  The swap involves a current that 
is flowing through the resistance, losing energy during 
every swap.  To keep resonance going, the source makes 
up the missing energy.

Objectives

Our primary objective is to observe resonance in an RLC 
circuit, but in getting there, we are going to do several 
other things:

 • Measure the capacitance of a capacitor

 • Determine the resonant frequency of the circuit

 • Calculate the inductance of the inductor

 • Observe the various voltage and current waveforms 
in the circuit during resonance

 • Calculate the total peak stored energy in the induc-
tor and the capacitor and compare the results

Equipment

You’ll need Mobile Studio Desktop and the Red Board 
with six connections: AWG1 and its ground, A1+ and 
–, and A2+ and –.  You’ll also need the three circuit ele-
ments shown in Fig. 2.  The inductor should be in the 
range of 10 to 50 mH and the capacitor should have a 
nominal value of 0.1 µF.

Procedure

There are three major parts of this lab, beginning with 
measuring the value of what should be a 0.1-µF capacitor.  
Then we’ll determine the resonant frequency of the RLC 
circuit and from that, the value of the inductance.

Measure capacitance

 1. Before building the circuit of Fig. 1, measure the 
actual resistance of the 1-kΩ resistor.

 2. Construct the circuit of Fig. 1.

 3. Set the Function Generator to 2 kHz, 2 Vp-p (which 
is therefore 1 Vpeak).

 4. Use the scope to measure the peak voltage VC, the 
peak voltage VR, and the phase angle by which VR 
leads VC.



2

 5. Calculate the value (magnitude and phase) of the 
phasor current I.

 6. Recalling that ZC = VC / I = RC – 1/jωC, determine 
the actual value of capacitance.

Determine f0

 1. Measure the actual value of the 2-kΩ resistor.

 2. Build the RLC circuit of Fig. 2.  The inductor L 
should be in the range of 10 to 50 mH.

 3. Set the Function Generator to provide a 2-kHz sine 
wave.

 4. Observe both Vs and the current I (via VR) on the 
scope

 5. Adjust the frequency of Vs until the phase angle 
difference between Vs and I is zero.  This is the 
resonant frequency f0.

Calculate the inductor’s value

 1. The resonant frequency of this circuit is 1/√(LC) 
where the frequency is in radians/second.  Cal-
culate L from f0 [Clue: Don’t forget to bring the 
pie!]

 2. Compare the value of inductance with the values 
measured in Lab F2.

Observe circuit waveforms

The following observations are to be made using the A1+ 
and A1– inputs so the relevant voltage can be displayed 
along with the current waveform via A2+ and –.  Ob-
servations are at the resonant frequency f0 determined 
above.

 1. Observe the voltage across the inductor VL.  Mea-
sure the phase of the current relative to this voltage.  
I should lag VL by 90°.  Does it?

 2. Observe the voltage across the capacitor VC.  
Measure the phase of the current relative to this 
voltage.  I should lead VL by 90°.  Does it?

 3. While observing I, slowly reduce the frequency of 
the input Vs.  Note what happens to the magnitude 
of the current.  Increase the current above the 
resonant frequency and note what happens.

 4. At the resonant frequency f0 measure the peak 
values of VC and I (via VR):

  a. The energy stored in the inductor is 0.5Li2.  
What is the peak stored energy at the resonant 
frequency?

  b. The energy stored in the capacitor is 0.5Cv2.  
What is the peak stored energy at the resonant 
frequency?

  c. How do these peak energies compare?

Results

Your data should show the measured value of the capaci-
tor, the resonant frequency, and the calculated value of 
the inductor.

Be sure to note what happens to the magnitude of the 
current as the frequency moves in either direction away 
from f0.

Do your data show that the current through an inductor 
lags the inductor voltage by close to 90° and that the 
current through a capacitor leads the voltage across it 
by 90°.

Finally, resonance is a swapping of energy between 
the inductor and the capacitor.  Hence the peak stored 
energies in these elements should be equal.  How well 
did these turn out?

The End

Your journal should have collected quite a bit of data 
on resonance!  Be sure you include the circuit and the 
element values, as well as answers to the questions 
posed.


