
SERIES RLC RESONANCE 
 
 

PURPOSE: 
 To experimentally determine the resonant frequency of an RLC circuit and 
compare this to the theoretical value. 
 
APPARATUS: 
 Inductor with Internal Resistance 
 Capacitor 
 Pasco Oscillator 
 Frequency Counter 
 2 Digital Multimeters 
 
 
 
METHOD: 

The current through an RLC 
circuit will be measured as a 
function of frequency for a fixed 
applied voltage.  The frequency for 
which the rms current is a 
maximum is the resonant 
frequency.  (Figure 1) 

The impedance of a series 
RLC circuit is given by: 

  
Z = R2 + XC − XL( )2  

where R is the net resistance 
in the circuit, XC is the capacative 
reactance and XL is the inductive 
reactance.  For a given frequency and voltage the maximum current is given by: 
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(1) i = V

R2 + XC − XL( )2
  

 
At the resonant frequency the current reaches a maximum value.  The resonant 
frequency is referred to as fo where 

(2) ωo = 2πfo =
1
LC

 

(3) fo =
1

2π
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PROCEDURE: 
 
1. Record the values of R, L and C for this circuit.  Note:  The resistance RL 

is that of the wire used to make the inductor and is NOT a separate 
resistor. 

2. Calculate the resonant frequency from equation 3 and the circuit 
parameters. 

3. Set up the circuit as shown in figure 2.  Be sure that the digital ammeter is 
set on AC on the 20 mA range.  Turn it on. 

4. Set the digital voltmeter to AC on a range that will read 1.00 V.  Turn it on. 
5. Be sure to connect the oscillator to the sine wave mode output.  Turn it on 

and adjust the output frequency to 50 Hz. 
6. Adjust the rms voltage output of the oscillator to 1.00 V. 
7. Record the current and frequency for  50Hz, 500Hz, 1000Hz, . . . then for 

each thousand hertz below the calculated resonance frequency.  
8. Find the experimental resonace by finding the frequency with the highest 

rms current.  Record this frequency and current. 
9. Find and record the current and frequency for five values of frequency that 

differ by about 25Hz from one another immediately above and below 
resonance.  Record these current and frequency values.  

10. Now, find and record the current and frequency for each frequency above 
resonance that is a multiple of 1000Hz up to 10,000 Hz. 

 
ANALYSIS: 
1. Use Graphical Analysis to produce a plot of ALL measured values of 

rms current versus frequency.  Do not use point protectors or connecting 
lines on the printed copy. 

2. Draw a smooth curve through the data points (If necessary use French 
curves). 

3. Determine graphically the resonance frequency. 
4. Compare your experimental resonant frequency to the theoretical. 



5. The maximum irms = Vrms / R.  Use your resonance current to find the 
total resistance of this series circuit.  How much resistance is there in 
addition to RL? 

 
OPTIONAL 
 
6. On your calculations page partially differentiate the right side of equation 1 

with respect to XL and use methods of calculus to determine the three 
points on the current vs frequency graph that give relative maximum and 
minum values of irms.  Show that irms is a maximum only when XL = XC 

and that ωo =
1
LC

, fo =
1

2π LC
. 

 


