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THEORY 

Inductive reactance, XL and capacitive reactance, XC, are frequency dependent. The inductive 

reactance increases with frequency according to the following equation; 

�� = 2��� 

On the other hand, the capacitive reactance decreases with frequency and can be calculated as 

follows; 

�� =
1

2���
 

There is a frequency at which the inductive reactance is equal 10 the capacitive reactance. This 

frequency is called resonant frequency, f1 and can be determined using the following equation; 

�� =
1

2�√��
 

Figure 1 shows the response of series resonant circuit f1, is the resonant frequency while f1 and f2 

are located at 70.7% of the maximum value of the graph. The frequency f1 is known as the lower 

cutoff frequency while f2 is the upper cutoff frequency. Both f1 and f2 are called the half-power 

points and the frequency separation between them is called the bandwidth (BW) of the circuit. The 

bandwidth can be obtained from the following equation, 

BW = f2 – f1 
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PRELIMINARY WORK 

1. Given a series RLC circuit as shown in Figure 2. 

 

Figure 2 

2. Calculate the resonant frequency, fr. 

 

 

 

 

PO1 CO1 ……… /2m 

3. Using the frequency, fr obtained in (2), calculate 

i. the inductive reactance, XL. 

 

 

 

 

PO1 CO1 ……… /2m 

 

ii. the capacitive reactance, XC. 

 

 

 

 

PO1 CO1 ……… /2m 

iii. the total impedance of the circuit. Z. 

 

 

 

 

PO1 CO1 ……… /2m 
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iv. the total current in the circuit, I. 

 

 

 

PO1 CO1 ……… /2m 

 

v. the voltage across the resistor (VR), inductor (VL) and capacitor (VC). 

 

 

 

 

 

 

 

 

 

 

 

PO1 CO1 ……… /6m 

 

vi. draw the phasor diagram for VR, VL, VC and I. 

 

 

 

 

 

 

 

 

 

 

 

 

PO1 CO1 ……… /4m 

 




