CC-3: Electricity & Magnetism

B.Sc Physics Sem — II (Honours)

Electrical Circuits: AC Circuits: Kirchhoff"s laws for AC circuits. Complex Reactance and Impedance.
Series LCR Circuit: (1) Resonance, (2) Power Dissipation and (3)Quality Factor, and (4) Band Width.
Parallel LCR Circuit. (4 Lectures)




Series LCR circuit

© See book Waves and Oscillation by N K Bajaj

e Resonance * Quality Factor

e Power Dissipation * Band Width.

First, you and I do agree that, differential equation of charge (here x) for LCR circuit with an

AC voltage source looks like this:
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Inductor (L) with AC source
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Figure 33.4 A circuit consisting e f | |
of an inductor of inductance L AVt = | Avy :
connected to an ac generator. : :d e |
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Capacitor (C) with AC source
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Figure 33.7 A circuit consisting

of a capacitor of capacitance C con-
nected to an ac generator.

X is called the capacitive reactance:




Series LCR circuit
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X 1s charge here.. Just to remind you
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Resonance at W — W

Please attend class, for the detailed calculation,



Series LCR circuit

«— AVp —pla— AV;—ple— Avg
R 5 c— The impedance Z of the circuit is defined as
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Plot Z as function of frequency w

Plot phase angle as function of w




At a glance: L-C-R

Circuit Elements Impedance Z Phase Angle ¢
R
—AN\— R 0°
S| b —90°
L o
00 % +90
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°—‘VW—| |—° \[RE + X2 Negative, between — 90° and 0°
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. ‘VW 000 ,—— VR? + X2 Positive, between (° and 90°
R ¥ C
—MWAV—w000—]}—~ VRZ+ (X, — X0)?  Negative if X; > X;

Positive if X < X




Series LCR circuit
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Please attend class, for the detailed calculation,



Series LCR circuit

@ See book Waves and Oscillation by N K Bajaj

* Resonance * Quality Factor
e Power Dissipation * Band Width.
AV : -
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Series LCR circuit

Band Width.
I (MA) L =50uH Py (UW) L =50uH
C =20nF C =20nF
L4 - AV, =50mV r AV, =50mV
w, = 1.0x107rad/s w, = 1.0x107rad/s
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Series LCR circuit

@ See book Waves and Oscillation by N K Bajaj

* Resonance * Quality Factor

e Power Dissipation * Band Width.
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Parallel LCR Circuit.
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See book :
Waves and Oscillation by N K Bajaj

Electricity and Magnetism by Mahajan and Rangwala
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