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Lesson 2:  Review of AC circuit 

Analysis 
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Learning Objectives 

After this presentation you will be able to: 
 
 Compute impedances for circuit elements given 

values of capacitance, inductance and resistance 
 Simplify series and parallel impedances 
 Use the current divider and voltage divider rules 

in ac circuits 
 Solve series and parallel ac circuits using phasors 
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Impedance Diagrams 
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Series Impedances: R-L circuits 
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The R-L impedance triangle Series R-L circuits 
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Phase angle will  always be positive for 
series R-L circuit. 
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Series Impedances: R-C circuits 
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The R-C impedance triangle 
Series R-C circuits 
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Phase angle will  always be negative 
for series R-C circuit. 

General Series Impedances: R-L-C 

circuits 
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The net reactive effect can either be inductive (positive) or 
capacitive (negative).  The reactive component with larger reactance 
magnitude with dominate the series combination 
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Ac Circuit Analysis With Phasors 
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All circuit laws from dc analysis hold for phasor analysis of ac 
circuits 

Ohm’s Law 
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All theorems for dc circuit analysis are valid for phasors 

Voltage divider rule for ac circuits- same formula as dc 
but with phasor quantities 
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AC Circuit Analysis With Phasors 
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Example 2-1  Series Circuits:  a) Find ZT and IT for the circuit shown 
with the following values:  XL = 7 Ω , XC = 10 Ω ,and R=20 Ω. 
b)  find the voltage across the series combination of XL and XC using the  
voltage divider rule. 
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Example 2-1 Solution  (1) 
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Answer 

Answer 

Example 2-1 Solution  (2) 

Lesson 2_et332b.pptx 

10 

Component voltage drops 

b)  find the voltage across the series combination of XL and XC using the  
voltage divider rule. 
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Example 2-1 Solution  (3) 
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Answer 

Parallel Ac Circuits 
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Admittance  defined as: 
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Units on admittance: Siemens (S) 
 G= conductance 
 B= susceptance 

For single elements in parallel 
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Parallel Ac Circuits 
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From Ohm's Law 
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Substitute in definition of admittance to get... TYEI

When parallel elements are made up of series-connected components, 
take the sum of these elements before inverting to get the admittance. 

Do this 
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Parallel Ac Circuits 
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Current Division Holds For Phasor Analysis 

In the most general form,  Z1 
through Z3 can have series 
connected elements.  If these 
are converted to 
admittances.... 

321

321

T YYY
Z

1

Z

1

Z

1
Y

TT YEI T

T

k
k I

Y

Y
I

Current in any branch 
can be found by using 
the general current 
division formula 

Where k is the branch where the 
current is to be found 
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Admittances and Current Division 
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If impedances are used with current division, only two branches 
must be in parallel.  There is not limit to the number of parallel 
branches with admittance.  Using admittances note that the branch 
where the current is flowing is in the numerator.  

Parallel Circuit Example 
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Example 2-2: Find the total admittance, YT, ZT and IT 
for the circuit above.  Also find the current I2 using the 
current divider rule. 

E= 100 

XL1=25 Ω 

XL2=200 Ω 

XC=75 Ω 
R1=50 Ω 

R2=25 Ω 

IT I2 



1/21/2016 

9 

Example 2-2 Solution (1) 
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Example 2-2 Solution (2) 
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Ans 
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Example 2-2 Solution (3) 
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Ans 

Ans 

Example 2-2 Solution (4) 
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Ans 
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