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Voltage magnification 
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EX: A series L−R−C circuit has a sinusoidal input voltage of maximum value 12 V. If inductance, L = 20 mH, resistance, R = 
80 and capacitance, C = 400 nF, determine 

• a) the resonant frequency, 

• b) the value of the p.d. across the capacitor at the 

resonant frequency, 

• c) the frequency at which the p.d. across the capacitor

is a maximum 

• d) the value of the maximum voltage across the capacitor.

• Solution 
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• Q – factor in series 
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• Bandwidth and selectivity

• At F1  |Xc|>|XL|
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𝑄 =
𝑓𝑟

𝑓2−𝑓1
, 𝑓𝑟 = 𝑓1𝑓2
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• 1
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Example



• 1
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Example

Homework 
A series R−L−C circuit is connected to a 0.2 V supply and the
current is at its maximum value of 4 mA when the supply
frequency is adjusted to 3 kHz. The Q-factor of the circuit
under these conditions is 100. Determine the value of (a)
the circuit resistance, (b) the circuit inductance, (c) the
circuit capacitance and (d) the voltage across the capacitor.

A coil of inductance 351.8 mH and resistance 8.84 is
connected in series with a 20μF capacitor. Determine (a) the
resonant frequency, (b) the Q-factor at resonance, (c) the
bandwidth and (d) the lower and upper −3 dB frequencies.
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