
Lecture 10  
AC CIRCUITS  
CHAPTER 36 

PHYSICS 270 
Dennis Papadopoulos 

March 1, 2011 



Topics: 

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

Chapter 36. AC Circuits  



Creates a emf whose amplitude oscillates with time at frequency ω 

Edison (GE) DC voltage and current – battery. Tesla (Westinghouse) AC ( Alternating) voltage 
and current. The war of currents won by AC due to step-up step down potential. 



Phasor is a rotating vector whose: 
1.Length corresponds to amplitude 
2. Rotates ccw with angular 
velocity ω. 
3. Projection on horizontal (for cos) or 
vertical (for sin) gives the 
instantaneous value of the alternating 
quantity at time t. 

Cos(ωt) 



The magnitude of 
the instantaneous 
value of the emf 
represented by this 
phasor is 

A.  constant. 
B.  increasing.  
C.  decreasing.   
D.  It’s not possible to tell without knowing t. 
E. Other 



A.  constant. 
B.  increasing. (for cos) 
C.  decreasing.(for sin)   
D.  It’s not possible to tell without knowing t. 

The magnitude of 
the instantaneous 
value of the emf 
represented by this 
phasor is 



AC Resistor circuit  

Cos input 

Sin input 





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
)



€ 

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°. 




