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Topics: 

•  AC Sources and Phasors   
•  Capacitor Circuits (Capacitive Reactance)  
•  RC Filter Circuits   
•  Inductor Circuits (Inductive Reactance)  
•  The Series RLC Circuit   

Chapter 36. AC Circuits  



Cos vs. Sin Source 
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T = 2π /ω



€ 

€ 

VR (t) = IR (t)R
Vo sin(ωt) − IR (t)R = 0

IR (t) =
Vo

R
sin(ωt)

Voltage and current in phase 

Issue of Phase 

€ 

If I take emf as Vo sin(ωt) and I find I(t) = (Vo /R)sin(ωt + φ)
current leads the voltage by φ.
If I take emf as Vo cos(ωt) and I find I(t) = (Vo /R)cos(ωt + φ)
current leads the voltage by φ.
If φ is π/2 it leads by π/2 if φ is - π/2 it lags by π/2





Whether we take sin or cos is a matter of choice. Result the same. < >=0, < 2 >=1/2 
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vc =Vc cos(ωt)
q = Cvc = CVc cos(ωt)

ic =
dq
dt

= −ωCVc sin(ωt)

ic =ωCVc cos(ωt +
π
2
) ≡

≡ IC cos(ωt +
π
2
)
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IC ≡VC /XC

XC ≡1/ωC



€ 

vc =Vc cos(ωt)

ic = IC cos(ωt +
π
2
)

Ic ≡ωCVc

€ 

IR =VR /R
IC =Vc /XC

XC ≡1/ωC

Capacitive Reactance 
- ohms 

Lead if in the cycle peak 
occurs first or is ahead in 
the phasor ccw rotation 





Capacitor Circuits 
The instantaneous voltage across a single capacitor in a 
basic capacitor circuit is equal to the instantaneous emf: 

Where VC is the maximum voltage across the capacitor, 
also equal to the maximum emf.  The instantaneous 
current in the circuit is 

The AC current to and from a capacitor leads the 
capacitor voltage by π/2 rad, or 90°. 



Equivalent Ohm’s Law 





Inductor Circuits 
The instantaneous voltage across a single inductor in a 
basic inductive circuit is equal to the instantaneous emf: 

Where VL is the maximum voltage across the inductor, also 
equal to the maximum emf.  The instantaneous inductor 
current is 

The AC current through an inductor lags the inductor 
voltage by π/2 rad, or 90°. 



Inductive Reactance 
The inductive reactance XL is defined as 

Reactance relates the peak voltage VL and current IL: 

NOTE: Reactance differs from resistance in that it does not 
relate the instantaneous inductor voltage and current 
because they are out of phase.  That is, vL ≠ iLXL. 







Root mean square quantities  Vrms=V/√2 



Musical tone 
characteristics: 
Loudness (Amplitude 
of pressure), pitch-
period of time for one 
repetition of the basic 
pressure function (low 
pitch long period low 
frequency, high pitch 
short period, high 
frequency) 
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εo
2 = I2(R2 + XC

2 )

I =
εo

R2 + +XC
2

VR = IR
VC = IXC



For ω‐>0, (XC>>R) ,VR‐>0, VC‐>εo; like shorted resistor 

For ω‐>∞, (XC<<R) ,VR‐> εo, VC ‐>0 ; like shorted capacitor 

For ω=1/RC (R=XC), VR=VC=(1/√2)εo =(1/√2)εo 

Define cross‐over frequency ωc=1/RC 

 VC approaches zero 

VR approaches 
zero 





















Problem Solving Tips 



Example 








