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ÅThe impedance Z of a circuit is the ratio of the phasor 

voltage V to the phasor current I, measured in ohms ɋ.

where R = Re, Z is the resistance and X = Im, Z is the 

reactance. Positive X is for L and negative X is for C.

ÅThe admittance Y is the reciprocal of impedance, 

measured in siemens (S). 

9.5 Impedance and Admittance (1)
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9.5 Impedance and Admittance (2)
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Impedances and admittances of passive elements
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9.5 Impedance and Admittance (3)
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9.5 Impedance and Admittance (4)

After we know how to convert RLC components 

from time to phasor domain, we can transform

a time domain circuit into a phasor/frequency 

domain circuit. 

Hence, we can apply the KCL laws and other 

theorems to directly set up phasor equations 

involving our target variable(s) for solving.
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9.5 Impedance and Admittance (5)

Example 8

Refer to Figure below, determine v(t) and i(t).

Answers: i(t) = 1.118cos(10t ï26.56o) A; v(t) = 2.236cos(10t + 63.43o) V

)10cos(5 tvs
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9.6 Kirchhoffôs Laws 
in the Frequency Domain (1)

ÅBoth KVL and KCL hold in the phasor domain

or more commonly called frequency domain.

ÅMoreover, the variables to be handled are 

phasors, which are complex numbers.

ÅAll the mathematical operations involved are 

now in the complex domain.
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9.7 Impedance Combinations (1)

ÅThe following principles used for DC circuit 

analysis all apply to AC circuit.

ÅFor example:

a. voltage division

b. current division

c. circuit reduction

d. impedance equivalence

e. Y-ȹ transformation 
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9.7 Impedance Combinations (2)

Example 9

Determine the input impedance of the circuit in figure below 

at ɤ =10 rad/s. 

Answer: Zin =  32.38 ïj73.76
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